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1  r,.=   I  u.'^'''",^'*"'"'"tofDirty  ....  

!  Crank  Pias.  Pressure  on  

1  Creosol.carboxylic  Acid      

>  Crotonylene 

i  I  Crucibles  

Cupes  made  of  Magnesia  

i  I  Cupola  with  Steam  Blast       

'  Customs  Regulations  .       

Cyanogen  Com  pounds.  Manufa'c't'iire 

I'roducts  from  Blast  Furnaces      '•■•■ 

cymenein  Rosin  Spirit 

I  Dehydrodivanillin  . . . 

Dehydromorphine  

Depilating  Hides         

Det'ergem :  ."'"^  '^'''™»°'  ^^'i'  Heater  iiii'us.')'  1 1 ; ; ; ; ; ; ; ; 

I  Dextrose.  Acti'on'of  Dilute' Acids  on 

Diabetes.  Value  of  ■•. Saccharine  "in  Caies  of 

Diamines.  Azo-colours  from  '  "-ases  or  

Diai<^^X ^'"""'  °'  ™'°-'^»«-  °f ■•■•■■ 

I  Dibroinonaphthylamine  

;  DiLthylaniline.  Metamido-  and'Metani't'r'd-' 

Digestion,  Influence  of  Foods  on     """^    

Digitahn    .  

I  m^{i^t!^^'^"''^^'i^'">ne^ isonieric;;;; 

Dimethylallene  

Dime  thy  lauiline,  Metamidd-  and  'Metan'i't'r'o'-' ' ; ; 
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496 
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600 

333 

666 

322 

.213,  386 
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....  071 
....  123 
....  599 
....  374 
102,  382 
24 
496 

538 

451 
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34 

331 

395 
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Diiuethylaniline,  Nitration  of  376 

Dinaphthyline    238 

Dinit  rodm'3'Hc  Acid    25 

Dinitronaphthol,  Detection  of  437 

Uinilronaphthylamine 597 

Dinit  ropy  roniel  lit  io  Acid  ..   25 

Dioxy  tartaric  Acid.  Colours  from  427 

Piparaiylylcarbinol   320 

Diparaxylylketone  320 

Diphonjl,  Azo-dyesfrom 37C 

Diphenj'laniine,  Acridinefrom 595 

Diphenylamine  Reaction  in  Jlilk  Analysis  618 

Reaction  in  Milk  and  Wine  Analysis 516 

Diphenylnaphthaquinoxaliue    26 

Dipiperidyl  formed  from  Xicotiue  40 

Dipscudocnmenol 27 

Disc  Stirrer  in  place  of  Glass  Rod  80 

Disinfectant 105,  499 

Composition    38( 

Tablet 388 

Disinfectants  431,  435 

Disinfection  of  Sewage 614,  615 

Dissociation  of  Calcium  Carbonate  483 

Distillation.  Evils  of  Uninterrupted 330 

Fractional  (illus.) 333 

By  means  of  Heated  Air  40 

Of  Spirit  under  Diminished  Pressure 331 

Distillers'  Grains,  Treatment  of  512 

Distilling  Apparatus  lillus.)    234 

Domestic  Supply  of  Coal  Gas,  Purification  of =32 

Douudake.  Constituents  of 4,35 

Doundakine ; 173 

Drinks,  Non-Alcoholic 453 

Drugs,  New 33-2 

Drums  for  Caustic  Soda   61^ 

For  Soda,  etc 424 

Drying  Apparatus  for  Laboratories 334 

Machine  for  Wool,  etc 322 

Oven  for  Laboratories   106 

Durene.  Action  of  Sulphuric  Acid  on 375 

In  Coal  Tar  '_]    95 

Derivatives ',    25 

Durenequinone '.'.'.'.'.    25 

Durenol '.'.'.'.'.'.    25 

Dast.  Air  cleansed  from    ]\]  3Qg 

Condensed  by  Electricity ,_,]  172 

Elcctripal  Deposition  of  (illus.)    65,  572 

Separated  from  Air,  etc 231,591,'  653 

Dwellingsand  Schools,  Air  of 543 

Dwellings,  Water-closet  System  in    '.  614 

Dye  iHiematein)    gOO 

Dye-baths,  Treatment  for  Antimony  Chloride 663 

Dye-liquors,  Ink  from  Waste 407 

JJyeing   ;    30 

^\  ith  Alizarin     j2l,  528 

Apparatus  (illus.) ........"..'  661 

Machine    '_   ,    97 

Machine  for  Woven  Goods  (illus.) 239 

Machine  for  Yarns,  etc '.'.'.,'.  239 

Materials,  E.-samination  of 72 

Silk,  Wool,  etc  "']  533 

Dyes,  Absorption  by  Living  Cells 600 

Export  of  German  ''''  333 

Fixation  by  Antimony  Compounds .      97 

Skin  Irritation  not  caused  by    '      301 

Dyestuft's  . . 662 

Adulterations  in    .".*"*  286 

Dynamite  employed  at  Hell  Gate,  New  York  ......   . . .  319 

Ecgonine,  Cocaine  formed  from  40 

Education,  Technical 565 

Elaidin  Reaction,  The  ^qq 

Test  for  Oils  .'.".■.■.'.■'.■.■■  301 

Elastic  Material    45'' 

Electric  Arc,  Metals  manipulated  by 675 

Heat  Indicator  '.'...'  316 

Lamps,  Carbons  for    .'.'.'.'.'.'.         454 

Lamps,  Filaments  for 500 

Lamps,  Incandescent '....'.  514 

Lamps.  Material  for  Carbons    '.'.'.'.'.'.         179 

Electrical  Deposition  of  Dust  (illus.) 572 

Deposition  of  Dust  and  Smoke ]  65 

Deposition  of  Precipitates 38S 

Purposes.  Insulating  Compound  for '.'.'..'  455 

Safety  Apparatus  for  Boilers  (illus.) '.'.'.'.'.*.'.".  445 

Treatment  of  Wines,  etc .'.'.'.'.'.",'.".*'  453 

Electricity,  Smoke  and  Dust  Condensed  bj' .'.'.'.'.'.'.'.  172 

Electrodes  from  Carbonaceous  Clay .'.".'.'.*         671 

Electrolysis,  Arrangement  for  Continuous 615 

Stand  for  (illus.) 499 

Elbow  Apparatus  for  (illus.) ..  500 

F.leclrolytic  Analysis !!!..  334 

Formation  of  Ferricj'anides 5OO 

Reduction  of  Metals 331 

Separation  of  Metals '.'.'. .  .2i6_  575 

Separation  of  Zinc  and  Cadmium .*  '    41 

Treatment  of  Metals .,'_'_ 454 

Treatment  of  Ores   431 

Treatment  of  Sulphides  !.!!!!.!!! 99 

Engine,  Vapour  and  Hot  AirCombined  316 

Engines,  Glycerine  Solution  of  Ammonia  used  for 235 

Enrichment  of  Coal  Gas 104 

Esparto.  Paper-pulp  from    .[  276 

KBters  or  Ethers  of  Mineral  Acids 503 


I'iGE 

Etching  on  Metals 102 

Ether.  Vapour  Tension  of  134 

Viscosity  of 149 

Ethylparaphenylenediamine 319 

Eth.vlsafranine  319 

Eucaliiptus  Manna.  RatHnosc  from 2)3,  386 

Eucalt/ptus  Staigeriana 436 

Eupatorium,  Drugs  from  332 

Eurhodines 320,  377 

Eurhodol  320 

Evaporating  Apparatus  (iUus.) 316 

Liquors  '. 24 

Evaporation,  Heat  Abstracted  by 133 

Evaporator  for  Sea  Water,  etc 521 

For  Solutions,  etc 368 

Excitant,  Solid  Battery 676 

Excreta.  Treatment  of  387.  075 

Exhibition,  JIanchestcr  Jubilee 577,  6.37 

Explosion  of  Gases,  Pressure  caused  by 12 

Temperature  of 12 

Explosions  caused  by  Coal  Dust 167 

Explosive 546 

Mixtures.  Sprengel's 199 

Explosives   157,  502 

Analysis  (illus.  1 677 

Manufacture  and  Treatment  of   678,  679 

Sprengel's .349 

Stability  on  Heating  (illus.) 136 

Extraction  Apparatus  175 

Fabrics,  Material  for  Dressing 672 

Metallised  Woven 388 

Treating  and  Washing 322 

Factories.  Purification  of  Refuse  Water  from    513 

Factory  Drainage.  Influence  of,  on  Fish 214 

Fat  extracted  from  Bones   672 

Fats,  etc..  Bleaching  609 

The  Drying  of  (illus.) 508 

Examination  of  Oils  containing  Unsaponillable 179 

Mineral  Oils  estimated  in    457 

Saponification  of  384 

Specific  Gravity  of 67,    71 

Fatty  Acids.  Determination  in  Oils  311 

Feed  Water  for  Boilers,  Purifying 233 

Felspar,  Analysis  of    489 

Felting   378 

Fenugreek  Seeds,  Alkaloids  from  247 

Fermentation 331 

Of  Citric  Acid 215 

Influence  of  Thalline  Salts  on  •. 434 

In  Pure  Air ■ 674 

Ferments,  Preparation  of    105 

Ferricyanides  produced  by  Electrolysis 500 

Ferro-toke  Filters  for  Water  264 

Ferro- Phosphor 102 

Ferrocyanide  Method  of  Freeing  .\lum  Cake  from  Iron  ..    20 

Ferrous  Oxide,  Action  on  Vegetation    385 

Fertilisers 433 

Fibre.  Azo-colours  produced  on  96 

Distinguishing -A-nimal  from'V'egetable 508 

Etc..  Gummy  Matter  removed  from    428 

Fibres,  Treatment  of  Vegetable  164.450 

Filaments  for  Electric  Lamps  jjOO 

Filter   , 423;  (illu-.)  521 

Filters. . .  (iUus)  368  ;  22,  23,  24,  105,  245,  24C,  388,  441, 145,  468, 109 

Filtering  Apparatus    510 

Materials  105 

Filters,  Efficacy  of  262 

Filter  for  Laboratory  Use .• 391 

Self-regulating  (illus.) 504 

Filters  for  Soda  Liquor 424 

Filter  for  Sugar  Juice 674 

Filters  for  Sugar  Liquor ,3.30 

For  Sugar  Solution 101 

Filter  Presses    'iSS.  368,  414,  445, 469.  .^21 

Filtrationof  Large  Quantities  of  Water  (illus.)  416 

Filtration  of  Sewage,  etc 171,  671.  675 

01  Water  (illus.) 2'J3.  041 

Finings  for  Beer,  etc 613 

For  Sour  Beer 671 

Fire  Bricks  102 

Fireclay,  Analyses  of 489 

Fire  caused  by  Nitric  Acid 379 

Fireproofing  Composition  96,  430 

Fire-resisting  Cement    381 

Fisetin 450 

Fish,  Influence  of  Drainage  on 244 

Flashing  Point  of  Petroleum ,371 

Flask,  Fractionating  (illus.) 654 

For  Gelatine  Water  Test  (Ulus.)    114 

Flour,  Alkaloids  in  Old 171 

Paste,  Determining  Stiffness  of    143 

Preservation  of  (illus.)  614 

Fluids  Forced  by  Compressed  Air  368 

Friction  of    122 

Flux  containing  Chloride  of  Calcium  35 

Fodder  from  Waste  Products  of  Paper-pulp 435 

Food,  Edible  Fungi  valueless  as 171 

Preservation  of 37,  613,  674 

Value  of  Inorganic  Salts  as 613 

Foods.  Influence  on  Digestion  214 

Inorganic 613 

Formic  Acid,  Dibromliydroxycarboxybenzoyl   30 

Acid  from  Sugars 673 
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Friction  of  Liquids  and  Solids 122 

Fruit,  Preservation  of    105 

Fruit,  etc..  Preservation  of 431 

Fuel.  Artificial 317,  425,  427,  595 

Blocks 236 

Comminuted    654 

Consumed  in  Breweries    012 

Determination  of  Calorific  Value  (illus.) .iSl 

Patent 373 

Fuller's  Earth  employed  to  Bleach  Fats 609 

Fungi  valueless  as  Food 171 

Furf uralcohol 598 

Furfuraldehyde.  Colours  from  377,  598 

Furfuronaphthyline   .■377 

Furnace,  Blast    607 

For  Burning  Tar  561 

Value  of  Charcoal  and  Coke  in  Blast 167 

Furnaces  fired  with  Tar  42.t 

For  Glass  100 

Heated  by  Hydrocarbons 236 

Hydrocarbon  Feeder  for  (illus.) 471 

Lining  for  102.608 

Lining  for  .'Metallurfjical  494 

Regenerative 431.  594 

For  Smelting  Pyrites 168 

Fusel  ( lil  in  Alcohol,  Determination  of 406, 498 

I  let erinination  ,. 393 

Kslimalion    ....'. 546 

Fuses  for  l-L'cplosive  Shells  and  Torpedoes 679 

Fusible  Plugs  for  Boilers 2.33 

Fustic,  Dyeing  with    528 

Wood,  Colouring  Matter  of   450 

Fustin 450 

Galactose.  Action  of  Dilute  Acids  on  36.  673 

In  Plants  .386 

Galvanised  Iron,  Treatment  of  Waste 451 

Galvanisers'  Dross,  Utilisation  of  615 

Galvanising 101 

Bath    172 

Gamboge,  Detection  of 174 

Gas  Burner,  Welsbach's 584 

Burners.  Atmospheric  595 

Burners,  Incandescent 448,  522 

Burettes  (illus.) 285 

Carburetted 654 

Carburetter     24 

Carburetting  or  Enriching ..\. .].]..][.]...].. .. 236 

Condenser    24 

Engines.  Phosphuretted  Hydrogen  as  Igniter  with ... .  471 

Fires  for  Boilers   159 

Furnace  for  Iron  Ore 608 

Furnaces  591 

Furnaces  tor  Treatment  of  Ores,  etc 426 

Generator 95 

Generators,  Ammonium  Thiosulphate  formed  in 470 

Generators,  Mixture  of  Coke  and  Tar  as  Fuel  for 471 

Holder,  Balanced  (illus.) 472 

Hydraulic  JIains 317 

From  Hydrocarbons 418 

From  Hydrocarbons  and  Oil 522 

Lamps.  Incandescent 424 

Lamps,  Kegeuerativc 595 

Liquor    655 

Made  from  Tar 3 

Making,  Pitch  employed  in   522 

Manufacture 424 

Manufacture  from  Oil  100 

Producer   317,  522 

Producers 421 

Purification,  Amnmnia  I'rocess  (illus.) 445 

Purification  by  Oxide  of  Iron   426 

Regulator,  Non-metallic  (illus.)    175,  176 

Residuals,  Utilisation  of 426 

Retorts  235,  236 

Retorts  for  318  I 

Statistics  of  Production .'.'   .'.'.'.'  560  I 

Water 471 

Gases,  Ammonia  from !!!!!!.'.'.'!!!!!..!.!!!!!.'!.  235  1 

Apparatus  for  Absorption  of...!!!!!!!!!!!.!!]!!]!!!!!!.  468 

Apparatus  for  Absorption  by  Liquids 423 

Cooler  tor  (illus.)  .  325  I 

In  Hot  Spring  of  Leuk ! ! ! ! ! 505 

Regenerating  Waste 160  i 

Scrubber  or  Cleanser  for 317 

Specific  Heats  at  High  Temperatures !.!!...!!! 11 

Gaseous  Fuel.  Iron  Manufacture  with    242 

Gasoline,  Vapour  Tension  of : 3 

Gasometric  Assaying  (illus.) !!!!!!!!!!..]]]!!.  115 

Gelatine  Test  for  Water  (illus.)   114 

(leUitins 384 

Gerniinationof  Peas  and  Wheat    .!!.!!!!!!!!!!!!!!!!!!!!!!  385 

Gilding,  Alloy  for  Mercurial • 35 

Glass 536 

Glasgow  Section,  Chairm.tn's  Address  to  !!!!!! ! ! ! ! ! ! !! !! !.  590 

Glass,  Coloured  or  Opalescent 491 

The  Etching  of  (illus.) 669 

Gilding 536 

Furnaces  100 

Ornamental  Designs  on ..9S,  100 

For  Standard  Thermometers    167 

Transparent  Paper  as  Substitute  for 456 

Vessels  with  Wire  inserted   536 

Glazing  Porcelain,  etc 491 


PACK 

Globulin    387 

Glover  Towers.  Packing  for 99 

Glucose,  Crystallised 453 

And  Sucrose.  Average  Percentages  in  Sugar  Cane  —  147 

Glycerin,  Alkaline  Solution  of  Antimony  Oxide  in     loo 

Ammonia  Gas  Dissolved  in   j''» 

Examination  of  Commercial 1' I 

Manufacture  381,  431,  132 

Still 329 

Valuation  of   J>| 

Determination  in  Oils    "°- 

Determination  in  Oils  and  Fats  'J 

Estimated  in  Wine  and  Beer    4o7 

Determination   °4b 

Estimation  in  Wine   509 

Glycerol.    See  Glycerin.  . 

Gold  Assay  in  Bar  Copper 6^ 

Employed  in  Colouring  Glass    *^J 

Ores  Treated  by  Galvanic  Action    Jgl 

Treatment  of  Ore  containing    383 

Chloride  as  Reagent  for  Albumen 393 

Grain  Gelatinised  fm- Brewing '04 

Grass  and  other  Fibres,  Removal  of  Gum  from 5;3 

Graduated  Vessels  with  Strips  of  Opal  Glass 652 

Grease  extracted  from  Cotton  Waste w? 

Purification  of   3o 

Removed  from  SubstanceSj^ 102 

From  \\'ool.  Composition  or  ■  •  539 

Greasy  Waste.  Treatment  of 383,  384 

Green  Colours.  Discrimination  of 252 

Schweinf urt    |Bo 

Guaiacum  as  Reagent  for  Turpentine  Oil 393 

Gu.anin  38o 

Gum  removed  from  Chocolate  Jlordants  596 

Removed  from  Grass  and  other  Fibres    S-3 

Gummy  Matter  removed  from  Fibre  by  Pepsin    428 

Gunpowder  Manufacture   4o7 

Gut  Prepared  for  Strings,  etc 384 

Guttapercha  from  Ba.'tsia  168 

From  Bassia  I'arkii 329 

Substitute  for 221 

Gypsum  preventing  Loss  of  Ammonia  from  Manure 611 

Sulphuric  Acid  made  from 489 

Htematein    6?" 

Heat  of  Combustion,  Determination  of  (illus.) 15* 

Electrical  Battery  actuated  by     456 

Produced  by  Compression  of  Air 31b 

Regulator  (illus.) 519 

Heating  out  of  Contact  with  Products  of  Combustion    ....  471 

Oven  tor  Laboratories  J08 

Hercules  Metal 209 

Ilesperidin  390 

Hexachlorethane -3^ 

Hexachlorobenzene    -3- 

Ilexane.  Action  of  Heat  on 3/3 

Hcxjlamylquinoline 161 

Hides,  Removal  of  Hair  from  49o 

Tanning 433,  540 

Tawing "» 

Treatment  of "09 

Honey.  Adulterated   JIj 

Substitute  for JoJ 

Hop  Bitters 214 

Ilopeine    173,  171,  248 

Hops.  Alkaloid  of 1"3.  1 '* 

Hops  saved  in  Brewing JM 

Treatment  of  ^^ 

Hosiery  Dyeing.  Use  of  Antimony  Mordants  in 301 

Relation  of  Dyed,  to  Skin  Irritation  22b 

Hydrastinc   ^77 

Hydraulic  Mains,  Gas    317 

Hydrazimido-compounds 28 

Hydrocarbons  Ih  Coal  Gas 653 

Combustion  of,  and  Gas  from    448 

Employed  in  Alkali  I'rocess  379 

Employed  as  Fuel    373 

Enrichment  of  Coal  Gas  by ^ 

Furnaces  he.ited  by 23b 

Gas  from    52- 

Purification  of    449 

Recovered  from  Aromatic  Sulpho-Acids    317 

Hydrochloric  Acid,  Action  on  Nitroaodimethylaniline    597 

Acid  detected  in  Vinegar 509 

Acid  freed  from  Arsenic  602 

Acid  from  Chloride  of  Calcium    32 

Acid.  Pm-iflcation  of   534 

Hydrocyanic  Acid,  Detection  of  679 

Hydrofiuoric  Acid,  Glass  Etched  by  (illus.)    869 

Hydrogen  Batteries 675 

And  Carbonic  Oxide,  Combustion  of 3(0 

Influence  of  Aqueous  Vapour  on  Oxidation  of    241 

Manufacture   160 

I'eroxide  employed  in  Analysis  334 

Peroxide.  Estimation  of    391 

Peroxide  from  Oxidation  of  Turpentine 9 

Peroxide  used  with  Gas  Referees' Sulphur  Test    285 

Peroxide.  Valuation  of  Chloride  of  Limo  by 391 

Preparation  of    391 

Reaction  with  Carbonic  Acid   "21 

Ilydroquinone.    See  Quinol   161 

lljdroxyanthranol  (Beta)     95 

llvdroxystearic  Acid 452 

Hydroxy thionaphthen 448;  149 
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Hypiionc    388 

Hyposulphates,  Alkaline 324 

Hypoxiinthin  383 

Ice-makinK  Machinery  (illus.)    133,  158 

Manufacture 22,  24,  424 

Incandescent  Klectric  Lamps    .'ilt 

Gas  Lamps    421 

Gas  Lamps,  Material  for .^22 

Incrustation  prevented  in  Boilers  4.j4 

Indiar\ibber 432 

Goniincrcial     211 

liissdlvinpr  Vulcanised  490 

1 'hints.  Fibre  of  German  482 

Soft  Vulcanised 242 

Substitutes  for    214 

Tube    103 

Vulcanised  G3S 

Indicator,  Congo  Ked  as  an  73,  G79 

Indicators  for  Acids    3!I2 

A Ikaliinetric    249,  437 

Jlctliyl-orauge    287 

For  Sulphurous  Acid ,^17 

Indigo,  Substitutes  for  661 

Indigo-bluc,  discharge  on 482 

Indoauilincs 28 

Indopbcnols : 28 

Ink  from  Waste  Dye-liquors  . .  .■. 427 

Inks.  Marking    30 

Writing 30 

Insecticide    102 

Institute  at  Zurich,  Cost  of 577 

Insulating  Compound    455 

Material 172,  609 

Iodide  Bath  for  Silvering 246 

Method  of  Copper  Determination    31 

Iodine  Absorptions  of  Oils G8,  282 

Absorption  Test  for  Oils  308 

(,'olonrlcss  Solution  of 332 

In  Candles    499 

Solutions,  .Standardising 391 

Test  for  Peppermint  Oil    179 

Used  with  Gas  Referees'  .Sulphur  Test 284 

Iodoform.  Action  of  Lighten    172 

Aromatised 248 

Powder  .^01 

Iron,  Action  of  Oils  on  .363 

Alizarates riiS 

Aluminium  Alloy  of   329 

Cast,  Strength  of  289 

Chemistry  of  Foundry  289 

Chrome 605 

Coated  with  Tin,  Lead  or  Zinc 452 

Colour  Test  for  Carbon  in  (illus.) 586 

Determination  of  Manganese  in  508 

Determination  of  Phosphorus  in 176,  507,  509 

Phosphide     102 

IMtosphide  in  Basic  Slag  451 

Pigments  from  Copper  Waste  Liquor  5,36 

Puddled .382 

Ilemoval  of  Metalloids  from  605 

Separated  from  Alum  Cake    20 

Separated  from  Aluminium    41 

Silicon  in  COB 

And  Steel  direct  from  Ores 491 

And  Steel,  State  of  Carbon  in    493 

Sulphate  used  in  Agriculture 433 

Tannale  used  in  Filters 418 

Toughened  Cast    292 

Treatment  of  Spent  Oxide  32 

Treatment  of  AVaste  Galvanised 451 

Wire  Gauze.  Waterproofed 671 

Coke  Filters  for  Water 265 

Stone  Carbonised  for  Filtering  Purposes    675 

Determination  in  presence  of  Alumina   507 

Determination  of  Silicon  in .502 

P^stmiated  in  Phosphates 152 
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Xylidines.  Commercial 28 

Xylorcinol    593 

Yarns,  etc..  Centrifugal  Dyeing  Machine  for  239 

Yeast 542 

Purification  of    434 

Yellow  Colours,  Discrimination  of 251 

Zinc,  Action  of  Oils  on 363 

Amount  of  Thallium  in 193 

Apple  Chips  containing  498 

Blende.  Mercury  and  Sulphurous  Acid  from 534 

Chloride.  Manufacture 99 

Coating  ]\Ietals  with    152 

Containing  Lead,  Behaviour  on  lie-melting 537 

(Jopper-couple,  Treatment  of  U'atcr  with  266 

Decomposition  of  AVatcr  by  Commercial ;  167 

Deteclion  of  Traces  in  Water 84 

Determination  of .' 302,  609 

Distillation  007 

Dust  Reactions 391 

Extraction  from  Burnt  Pyrites 101 

From  Gal vanisers*  Dross 613 

Oxide.  Rosin  treated  with  432 

Paints 384 

I'owder,  Valuation  of  (illus.) 115 

Separated  from  Cadmium   11 

Sulphide    GOi 

White 109 


Society  of  C[]cmical  3ttbustrY. 


BYE-LAWS, 

AS  AMENDED  AT  THE   ANNUAL    GENERAL    MEEIING  AT  LIVEBPOOL, 

JULY  H,   ISSG. 


1.  The  Association  is  to  be  known  as  "The  Society  op  Chemical  Industry,"  and  is 
establislied  in  accordance  witla  the  provisions  of  the  Literary  and  Scientific  Institutions 
Act,  1854. 

OBJECTS. 

2.  The  objects  for  which  the  Society  is  ostabli.shed  are  : — 
A.  To  advance  Applied  Chemistry  in  all  its  branches. 

II.  To  afford  its  Members  ojiportunities  for  the  interchange  of  ideas  with  respect  to 
improvements  in  the  various  Chemical  Industries  ;  and  for  the  discussion  of  all 
matters  bearing  upon  the  practice  of  Applied  Chemistry  ;  and  to  publish 
information  thereupon. 

C.  To  acquire  and  disjiose  of  property  for  the  purposes  aforesaid. 

D.  To  do  all  other  things  incidental  or  conducive  to  the  attainment  of  the  above- 

named  objects,  or  any  of  them. 

MANAGEMENT. 

.3.  The  whole  of  the  affairs  of  the  Society  shall  be  managed  by  a  Council,  consisting  of 
a  President,  twelve  Vice-Presidents,  twelve  Ordinary  Members  of  Council,  a  Treasurer, 
a  Foreign  Secretary,  and  the  Chairmen  and  Honorary  Secretaries  of  the  various  local 
Sections. 

4.  A  General  Secretary  shal:  be  appointed  by  the  Council,  which  shall  have  power  to 
pay  him  such  salary  as  it  may  think  fit.  His  duties  shall  be  defined  by  the  Council  from 
time  to  time. 

.').  Two  Auditors,  at  least  one  of  whom  shall  be  a  ]\Iember  of  the  Society,  but  not 
a  Jlember  of  the  Council,  shall  be  elected  at  each  Annual  General  Meeting,  to  examine  the 
accounts  and  statements  submitted  by  the  Council  :  or  a  Professional  Accountant  may  be 
appointed  and  paid  out  of  the  funds  of  the  Society. 

0.  The  Council  for  the  time  being  shall  be  the  custodian  of  the  funds  and  property 
of  the  Society,  and  may  invest  or  use  the  same  in  such  a  manner  as  the  Council  may  think 
fit  for  the  purposes  of  the  Society  as  defined  by  its  Bye-laws. 

ELECTION   OF  OFFICE-BEARERS. 

7.  Except  as  otherwise  provided  by  Bye-laws  4,  23,  and  24,  all  office-bearers  shall  be 
elected  at  Annual  General  Meetings  of  the  Society,  and  by  ballot. 

8.  The  persons  to  be  submitted  for  election  at  Annual  Lteneral  Meetings  to  the  offices  of 
President,  Vice-President,  Honorary  Treasurer,  and  Honorary  Foreign  Secretary,  shall  be 
nominated  by  the  Council.  Those  to  be  submitted  for  election  to  the  office  of  Ordinary 
Member  of  Council,  shall  be  nominated  as  provided  by  Bye-laws  17,  18,  and  19. 

9.  The  Honorary  Treasurer  and  the  Honorary  Foreign  Secretary  shall  retire  annually, 
but  shall  be  eligible  for  re-election. 

10.  The  President  shall  hold  office  for  one  year,  retiring  at  the  close  of  the  Annual 
General  Meeting  next  following  that  at  which  he  was  elected,  but  shall  be  eligible  for 
re-election. 

1 1.  ^\'hen  the  President  who  is  about  to  retire  is  not  nominated  for  re-election  to  the  office 
of  President,  he  .shall  always  be  one  of  the  persons  nominated  by  the  Council  for  election 
to  the  office  of  Vice-President. 

12.  Four  Vice-Presidents  shall  retire  each  year,  and  those  who  thus  retire  shall  not  be 
eligible  for  re-election  to  the  Council,  excejit  under  Bye-laws  23  and  24,  until  the  Annual 
General  Meeting  next  following  that  at  which  they  retire.  When  a  Vice-President  is 
nominated  by  the  Council  for  election  to  the  office  of  President,  the  Vice-President  thus 
nominated  shall  not  be  counted  among  the  four  Vice-Presidents  who  are  to  retire, 
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13.  Except  that  any  Yice-rresident  may  bo  nominated  by  the  Council  for  election 
to  the  office  of  President,  and  that  such  Yice-President,  if  any,  shall  not  be  included  in  the 
operation  of  the  present  Bye-law,  the  Vice-Presidents  shall  retire  a.s  far  as  may  be  possible 
in  the  order  in  wliich  they  were  elected.  When  the  four  who  must  retire  cannot  all  be 
Vice-Presidents  who  have  been  in  office  for  the  longest  jieriod,  such  number  of  them  as 
may  be  necessary  shall  be  selected  by  the  Council,  by  ballot,  from  among  those  of  the 
A^ice-Presidents  who  have  been  in  office  for  the  next  longest  period. 

14.  Any  Member  of  the  Society  who  is  not  in  arrear  with  his  subscriptions,  except  as 
otherwise  provided  by  P)ye-law  12,  may  be  nominated  and  elected  to  the  office  of  Vice- 
President. 

15.  Four  Ordinary  Members  of  Council  shall  retire  each  year,  and  those  who  thus 
retire  shall  not  be  eligible  for  re-election  to  the  Council,  except  under  Bye-laws  23  and  24, 
until  the  Annual  General  Meeting  next  following  that  at  which  they  retire.  AVhen  an 
Ordinary  ^lember  of  Council  is  nominated  for  election  to  the  office  of  President,  and  when 
an  Ordinary  ]\Iember  or  two  or  more  Ordinary  ilembers  of  Council  may  have  been 
nominated  for  election  to  the  office  of  Vice-President,  the  ]\Iember  or  Members  so  nominated 
shall  not  be  counted  among  those  who  are  to  retire. 

l(i.  Except  that  any  Ordinary  Member  of  Council  may  be  nominated  for  election  to 
the  office  of  President,  or  to  that  of  Vice-President,  and  that  the  Members,  if  any,  who  have 
been  so  nominated,  shall  not  be  included  in  the  operation  of  the  present  Ijye-law,  the 
Ordinary  ^Members  of  Council  shall  retire  as  far  as  may  be  possible  in  the  order  in  which 
they  were  elected.  When  the  four  who  must  retire  cannot  all  be  members  who  have 
been  in  office  for  the  longest  period,  such  number  of  them  as  may  be  necessary  shall  be 
selected  by  the  Council,  by  ballot,  from  among  those  of  the  Ordinary  Members  of  Council 
who  have  been  in  office  for  the  next  longest  period. 

17.  If,  by  reason  of  any  Ordinary  Member  of  Council,  or  any  two  or  more  Ordinary 
Members  of  Council,  having  been  nominated  for  election  to  the  office  of  President,  or  to 
that  of  Vice-President,  the  number  of  Ordinary  ]\Iembers  of  Council  to  be  elected  at  the 
ensuing  Annual  General  Meeting  shall  be  greater  than  four  :  the  Council  shall  nominate 
the  number  in  excess  of  four  of  the  persons  to  be  submitted  to  that  Annual  General 
Meeting  for  election  as  Ordinary  Members  of  Council,  and  four  shall  be  nominated  as 
provided  by  Bye-laws  18  and  19. 

18.  At  least  two  months  before  the  date  of  each  Annual  General  Meeting,  the  Council 
shall  issue  to  each  ilember  of  the  Society  a  list  of  the  Council,  showing  which  of  its 
^Members  are  to  retire  at  the  date  of  that  meeting,  and  giving  the  names  of  the  per.sons 
who  have  been  nominated  by  the  Council  for  election  at  that  meeting  to  the  office  of  Vice- 
President,  and  also  the  names  of  the  persons,  if  any,  who  have  been  nominated  by  the 
Council  under  Bye-law  17  for  election  to  the  office  of  Ordinary  Member  of  Council,  and 
inviting  nominations  to  the  four  of  the  vacancies  about  to  occur,  persons  to  fill  which  have 
not  been  nominated  by  the  Council.  Such  nominations  must  be  made  upon  a  printed  form, 
which  will  be  supplied  to  any  Member  of  the  Society  at  his  request,  addressed  to  the 
General  Secretary,  and  which  form  shall  be  as  follows  : — 
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We,  the  undersigned  Members  of  this  Society,  do  hereby  propose 

•. of 

in  the  County  of .• as  a  candidate  for  electon  as  <i 

Member  of  Council  of  the  Society,  and  I,  the  said 

am  irillinfj  to  stand  for  election,  and  if  elected  will  endeavour  to  attend  the 
Council  Meetings,  and  do  cdl  in  my  power  to  promote  the  we/fare  of  t/ie  Society. 

(Signed) 

1 la 

2 17 

3 18 

4 19 

5 20 

6 21 

7 5:2 

8 23 

9 24 

10 ; 25 

11 26 

12 2" 

13 28 

14 29 

15 30 
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No  such  nomination  shall  be  valid  unless  it  be  signed  by  at  least  ten  Members  of  the 
Society,  who  are  not  in  arrear  with  their  subscriptions,  nor  unless  it  be  received  by  the 
General  Secretary,  at  the  Society's  Office,  at  least  one  month  before  the  date  of  the 
commencement  of  the  Annual  General  Meeting,  to  the  election  to  take  place  at  which  it 
refers.  Nor  shall  any  such  nomination  be  valid  if  the  person  nominated  be  ineligible  for 
election  under  Bye-law  \-2  or  Bye-law  1.").  No  Member  shall  sign  more  than  one 
Nomination  Form. 

19.  If  the  number  of  persons  nominated,  as  provided  by  Bye-law  18,  be  fewer  than 
four,  the  further  number  necessary  shall  be  nominated  by  the  C'oimcil. 

20.  A  complete  List  of  the  Council,  showing  which  of  its  Members  will  retire  at  the 
forthcoming  Annual  General  Meeting,  and  the  names  of  all  persons  who  have  been 
nominated  for  election  at  that  meeting,  shall  be  printed  as  a  Ballot  List,  and  this  Ballot 
List  shall  be  sent  to  ench  Member  of  the  Society  at  least  live  days  before  the  commence- 
ment of  the  said  Meeting. 

21.  On  the  first  day  of  the  said  Meeting,  at  such  stage  of  its  proceedings  as  shall  be 
most  convenient,  the  Members  present  .shall  hand  their  Ballot  Lists  to  the  General 
Secretary,  or,  in  his  absence,  to  such  other  person  as  the  President  may  appoint.  Members 
unable  to  attend  the  fleeting  may  send  their  Ballot  Li.sts  before  the  Meetmg  to  the  General 
Secretary  in  sealed  envelopes.  Each  such  .sealed  envelope  must  be  marked  BALLOT 
LIST,  and  must,  moreover,  have  written  upon  it  the  name  of  the  Memb'er  sending  it.  The 
names  written  upon  such  sealed  envelope  having  been  compared  with  the  Society's  liegister 
Ijy  the  General  Secretary,  such  sealed  envelopes  shall  be  opened  at  the  fleeting  by 
Scrutators  appointed  by  the  Meeting.  The  Scrutators  shall  see  that  the  conditions  of  the 
ballot  are  .strictly  fulfilled. 

22.  Any  Member  shall  be  at  liberty  to  strike  out  any  name  or  ijames  of  ordinary 
ifembers  of  Council  printed  on  his  voting  paper,  provided  that  the  names  so  struck  out  are 
those  in  excess  of  the  number  of  vacancies  to  be  tilled  up. 

23.  If  the  office  of  President  should  become  vacant  by  death  or  resignation  during  the 
period  intervening  between  two  Annual  General  Meetings,  a  new  President  shall  be  elected 
by  the  Council. 

24.  If  any  other  vacancy  shall  occur  in  the  Council  during  the  period  intervening 
between  two  Annual  General  Meeting.s,  the  Council  shall  elect  a  person  to  till  it  until  the 
ne.xt  Annual  General  Meeting,  when  the  Member  who  has  been  so  elected  by  the  Council 
shall  retire,  in  addition  to  those  who  retire  under  Bye-laws  12  and  15.  Such  ]\[ember, 
however,  shall  be  eligible  for  re-election,  and  shall  be  nominated  for  re-olcctiou  at  the 
Annual  General  Meeting  next  following  his  election  by  the  Council. 

MEMBERS  AND  THEIR  CONTRIBUTIONS. 

25.  Every  Candidate  for  admission  as  a  Member  of  the  Society  must  be  proposed 
according  to  the  form  set  out  in  Rule  26.  He  must  be  proposed  by  one  or  more  Members 
to  whom  he  is  known  personally.  The  proposal  form  must  be  sent  duly  signed  to  the 
General  Secretary,  who  shall  lay  the  same  before  the  Council  at  its  ne.xt  Meeting.  If  the 
majority  of  the  Members  of  Council  present  are  in  favour  of  his  election,  the  candidate 
shall  be  declared  duly  elected,  and  his  name  shall  be  entered  in  the  Register  of  the  Society. 
At  whate\-er  period  of  the  year  a  new  Member  may  be  elected,  he  shall  be  required  (unless 
the  Council  shall  determine  otherwise)  to  pay  his  .subscription  for  that  year  ;  having  done 
which  he  shall  be  entitled  to  receive  all  the  numbers  of  the  Society's  Journal  for  that  year. 

26.  The  Nomination  Paper  must  take  the  following  form,  and  may  be  obtained  from 
the  General  Secretary,  or  from  any  of  the  Secretaries  of  Local  Sections  :— 

THE  SOCIETY  OF  CHEMICAL  INDUSTRY^ 

(Candidale'K  Xame  in  full) 

is  hereby  proposed  as  a  fit  and  jiroper  person  to   hecomc  a  Jlcmlier  of  the 
Society  of  Chemical  Industry. 


For    Names     only    of  ]  ■ 
Members  recommend-   [ 
ing  the  Candidate.         J 


Sir/nature  of  Candidate 


Address  to  trhicli  the 
Candidate  wishes  the 
Society's  publications 
to  be  sent,  and  ictiich 
is  to  be  entered  in  the 
Society's  Register. 


Profession  or  Business 
Occupation, 

Date , 
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27.  Each  Member  shall  pay  an  annual  subscription  of  Twenty-five  Shillings,  due  on 
the  First  of  January  in  each  year  ;  but  any  Member  may  pay  a  life  composition  fee  of 
Fifteen  Pounds  in  lieu  of  an  annual  subscription. 

28.  A  List  of  the  Members  of  the  Society,  with  their  addresses,  shall  be  printed  and 
distributed  to  each  ilember  of  the  Society  in  the  month  of  January  in  each  year. 

29.  No  person  shall  be  entitled  to  the  privileges  of  Membership  who  is  in  arrear  with 
his  subscription.  No  Member,  whose  subscription  has  not  been  paid,  shall  be  entitled  to 
attend  Meetings  or  to  vote,  or  to  receive  gratuitously  any  of  the  publications  of  the  Society; 
and  if  the  subscription  be  not  paid  within  four  months  after  further  application  from  the 
Secretary,  due  notice  shall  be  given  to  the  ^lember,  whereupon  his  name  shall  be  struck  oflf 
the  register  ;  he  shall  cease  to  have  any  right,  privilege,  or  interest  in  the  Society,  and  the 
arrears  of  sulsscription  shall  be  recovered  at  law. 

30.  Any  ^Member  may  withdraw  from  the  Society  at  the  end  of  any  year,  after  giving 
notice  to  the  General  Secretary  of  his  desire  to  withdraw,  such  notice  to  be  accompanied 
by  the  payment  of  all  arrears,  if  any,  which  may  be  clue  from  him  to  the  Society  up  to  that 
date,  and  by  such  notice  and  payment  he  shall  be  released  from  all  further  liability  as  a 
Member. 

MEETINGS. 

31.  The  Council  shall  meet  periodically,  to  examine  accounts,  to  authorise  payments, 
to  act  as  a  Committee  of  Finance,  and  to  transact  such  business  as  may  be  necessary. 
Its  meetings  shall  be  convened  by  circular  posted  to  all  its  ^lembers,  either  by  the  order 
of  the  Council  itself,  given  at  a  previous  meeting,  or  by  instruction  from  the  President ; 
and  at  any  Meeting  of  the  Council  thus  duly  convened  five  Members  shall  constitute  a 
quorum.  'The  circular  convening  each  Meeting  .shall  be  accompanied  by  an  agenda 
paper,  stating  the  nature  of  the  business  to  transact  which  the  meeting  is  called,  and 
also  by  a  list  of  candidates  for  membership,  if  any,  who  are  to  be  proposed  for  election 
at  such  meeting,  with  the  address  and  occupation  of  each  such  candidate. 

32.  For  the  furtherance  of  the  objects  of  the  Society,  for  advice,  examination  of  and 
reports  upon  novelties,  improvements,  inventions,  j)rocesses,  or  other  matters  of  interest  in 
connection  with  the  chemical  industries,  the  Council  may  appoint  Special  Committees, 
which  may  consist  in  part  or  entirely  of  persons  other  than  }*Iembers  of  the  Council. 
Such  persons  must  be  ]\Iembers  of  the  Society,  and  all  Special  Committees  shall  be 
under  the  control  of  the  Council.  The  President  for  the  year  shall  be  the  Chairman  of 
all  Special  Committees,  and  the  General  Secretary  of  the  Society  shall  be  the  Secretary 
of  them,  unless  otherwise  arranged  by  the  Council. 

33.  No  Special  Committee,  nor  any  Committee  of  Local  Section,  shall  have  any 
control  over  the  funds  of  the  Society,  except  to  the  extent  to  which  funds  for  its  use 
may  be  voted  by  the  Council.  An  account  of  the  manner  in  which  any  funds  so  voted 
for  the  use  of  any  Committee  have  been  expended  shall  be  furnished  to  the  Council 
on  or  before  the  31st  of  December  in  each  year. 

34.  An  Annual  General  Meeting  of  the  Members  of  the  Society  shall  be  held  at  such 
time  and  place  as  shall  have  been  decided  at  the  previous  Annual  General  Meeting,  to 
receive  a  Report  from  the  Council,  to  elect  office-bearers,  to  hear  an  address  by  the 
President,  and  to  transact  such  other  business  as  may  be  necessary  or  desirable,  including, 
if  the  Council  think  fit,  the  reading  and  discussion  of  papers. 

35.  Notice  of  each  Annual  General  Meeting  .shall  be  given  in  the  Journal  of  the  Society 
at  least  fourteen  days  before  the  day  ou  which  such  Meeting  is  to  commence. 

36.  The  order  of  the  business  to  be  transacted  at  the  Annual  General  Meetings  shall  be 
decided  by  the  Council  from  time  to  time. 

37.  A  ^lember  may  introduce  one  visitor  at  any  General  or  Local  _  ^Meeting  of  the 
Society.  Such  visitor  may,  by  leave  of  the  Chairman,  take  part  in  any  discussion,  but  he 
shall  not  vote. 

38.  The  Council  may  accept  communicaiions  from  gentlemen  not  Membeis  of  the 
Society,  and  allow  them  to  be  read  before  the  Members. 

MISCELLANEOUS. 

39.  If  any  person  proposed  to  the  Council  for  election  as  a  ^lembcr  of  the  Society  be 
rejected,  no  record  of  his  rejection  shall  be  placed  upon  the  minutes. 

40.  All  ])apers  proposed  to  be  read  before  a  General  ^Meeting  of  the  Society  must  be 
sent  to  the  General  Secretary  fourteen  days  at  least  before  the  date  of  that  fleeting. 
The  Council  shall  allow  them  to  be  read  or  ask  that  they  be  amended,  or  reject  them,  as  it 
thinks  fit. 
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41.  The  Society  shall  have  the  right  of  priority  of  publication  for  three  months  of  all 
communications  made  to  the  Society. 

42.  A  Journal  of  the  Society  shall  be  published  at  least  once  a  month,  and  sihall  be 
distributed  gratuitously  to  the  ilcmbers  of  the  Society,  except  that  no  member  of  the 
Society  shall  be  entitled  to  receive  it  who  has  not  paid  his  subscription. 

43.  The  author  of  any  communication  which  has  been  read  before  the  Society  or 
before  any  of  its  Local  Sections,  and  the  publication  of  whicli  in  the  Society's  Journal  has 
been  authorised  by  the  Council,  may  receive  not  more  than  fifty  copies  of  such  communi- 
cation, together  with  the  discussion  thereon,  if  the  author  desires  it,  printed  separately, 
provided  that  he  gives  notice  of  his  desire  to  receive  such  copies  upon  the  manuscript  of 
his  communication  forwarded  by  him  to  the  Editor  of  the  Journal. 

44.  The  Journal  of  the  Society  shall  be  edited  and  managed  as  the  Council  .shall 
prescribe  from  time  to  time.  Nothing  shall  appear  in  it,  the  jmblication  of  which  has  not 
been  authorised  by  the  Council,  or  by  a  Tublication  Committee  appointed  by  the  Council. 
It  shall  contain,  in  full  or  in  abstract,  as  the  Council  may  in  each  case  decide,  such  of  the 
communications  read  before  the  Society  or  any  of  its  Local  Sections  as  the  Council  njay 
consider  it  desirable  to  publish,  together  with  such  other  matter,  relating  to  applied 
chemistry  and  the  practice  thereof,  as  the  Council  may  from  time  to  time  direct. 

LOCAL  SECTIONS. 

45.  LTpon  receiving  a  requisition  signed  by  at  least  thirty  Members  of  the  Society  from 
any  particular  district,  the  Council  shall  consider  the  advisability  of  allowing  a  Local  Section 
for  that  district  to  be  formed. 

46.  Each  Local  Section  may  make  rules  for  its  own  government,  but  no  such  rules  shall 
be  valid  unless  and  until  they  have  been  sanctioned  by  the  Council  of  the  Society,  and  such 
rules  must  in  each  case  include  the  following  provisions  :— 

{(i)  That  the  affairs  of  the  Sectionshall  be  conducted  liyaCommittee,  wliicli  shall 
be  elected  by  the  Members  of  the  Section,  in  such  manner  as  tlie  rules  of  the  Section 
shall  provide. 

(6)  That,  except  elections  to  till  up  unforeseen  vacancies,  all  elections  to  the  Com- 
mittee of  a  Local  Section,  and  all  election  of  Oflicers  of  the  Section,  whether  sudi 
Officeis  be  appointed  by  the  Comnuttee  or  otherwise,  shall  take  place  in  the  month 
of  April,  and  that  the  names  of  the  persons  elected  shall  in  each  case  be  reported  to 
the  Council  on  or  before  the  20th  of  that  month  ;  but  that  the  mcndiers  of  Committee 
and  the  othccrs  thus  elected  or  appointed  in  April  shall  not  take  oHice,  and  those 
whom  they  are  to  succeed  shall  not  retire  from  oflice,  in  each  case  until  the  close  of 
the  session  then  current. 

(c)  That  no  modilication  of  or  addition  to  the  rules  of  the  Section  shall  be  made 
without  the  consent  of  the  Council  of  the  Society. 

47.  When  the  Council  has  consented  to  the  formation  of  a  Local  Section  of  the  Society, 
and  has  approved  the  rules  by  wdiich  it  is  jiroposed  that  that  Section  shall  be  govsrned,  the 
Chairman  and  Honorary  Secretary  of  that  Section  shall  be  cx-ojjicio  Members  of  the  Council 

-  of  the  Society. 

_48.  Each  Local  Section  shall  be  bound  to  defray  its  own  e.xpenses  for  printing, 
stationery,  advertising,  postage,  reporting,  and  hire  of  rooms  ;  but  the  Council  shall 
make  a  grant  in  aid  thereof  out  of  the  General  Funds  of  the  Society,  or  may,  if  it  think  tit, 
defray  the  whole  thereof. 

49.  An  account  of  the  e.xpenditure  of  each  Local  Section  during  the  preceding 
twelve  months  shall  be  furnished  to  the  Council  on  or  before  the  15th  of  June  in 
each  year. 

50.  Except  for  printing,  stationery,  advertising,  reporting,  postage,  and  hire  of 
rooms,  no  Local  Section  shall  incur  any  expense  without  having  ju'eviously  obtained 
the  .sanction  of  the  Council  thereto. 

51.  For  the  purpose  of  meeting  its  expenses,  each  Local  Section  may  require  its  Members 
to  pay  a  Sectional  subscription,  which,  however,  shall  not  exceed  Five  Shillings  per  annum. 

52.  Every  Member  of  the  Society  .^hall  be  entitled  to  attend,  and  to  take  part  in  the 
proceedings  of  the  meetings  of  all  Local  Sections,  except  meetings  concerning  the  business 
management  of  any  Section  of  which  he  is  not  a  Member. 

53.  The  Committees  of  Local  Sections  shall  have  power  to  accept  or  reject  communica- 
tions proposed  to  be  read  before  such  Sections. 
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ALTERATION  OF  THE  BYE-LAWS. 

54.  Any  Member  of  the  Council  may  .submit  to  the  Council  in  -writing  any  proposal 
to  alter  or  add  to  the  pre.sent  Bye-laws,  and  the  Council  may  submit  such  proposal  to  the 
ensuing  Annual  ( Jeneral  Meeting,  if  it  think  fit ;  but  the  Council  shall  submit  such  proposal 
to  such  Annual  Ceneral  Meeting,  on  a  reijuisition  to  that  etl'eet,  signed  by  at  least  Twenty 
Members  of  the  Society,  who  are  not  in  arrear  with  their  subscriptions,  provided  that  no 
proposed  alterations  of,  or  additions  to  the  Bye-laws  shall  be  considered  at  any  Annual 
General  Meeting,  unless  at  least  one  month's  notice  thereof  has  been  posted  to  every 
Member  of  the  Society. 

EXTRAORDINARY  MEETINGS. 

55.  Extraordinary  General  Meetings  of  the  Society  may  be  convened  at  any  time  by  the 
President  and  Council,  or  on  receipt  of  a  written  requisition,  signed  by  at  least  Thirty 
Members  of  the  Society.  The  circular  calling  the  ^Meeting  must  state  the  objects  thereof, 
and  must  be  delivered  or  sent  by  post  to  each  Member  of  the  Society  at  least  fourteen  days 
before  the  proposed  fleeting  is  to  take  place. 
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Ati  AMENDED  AT  THE  ANNL'AJj  GENERAL  MEETING  AT  LlVEllPOOL, 

JULY  U,  1886. 


1.  Tlie  AssuL'iatiou  is  to  be  known  as  "The  Sucitiv  oi'  CuLjiitvL  I.MiL>jin,"  aud  is 
OBtablislied  iu  accordauce  with  tlic  provisions  of  the  Literary  uud  Scicutilic  lustitiitious 
Act,  18.31. 

OBJECTS. 

2.  The  objects  for  which  the  Society  is  established  are  : — 

.1.  To  advance  Applied  Chemistry  in  all  its  branches. 

TS.  To  afford  its  Members  opportunities  for  the  interchange  of  ideas  with  respect 
to  improvements  iu  tlie  various  Chemical  Industries  ;  aud  for  the  discussiou 
of  all  matters  bearing  upon  tlie  practice  of  Applied  Chemistry  ;  and  to 
publish  information  thereupon. 

C.  To  aciiuire  aud  disjjose  of  property  for  the  purposes  aforesaid. 

jL'.  To  do  all  other  things  incidental  or  conducive  to  the  attainment  of  the  above- 
named  objects,  or  auy  of  them. 

MANAGEMENT. 

3.  The  whole  of  the  affairs  of  the  Society  shall  be  managed  by  a  Couucil,  consistiug 
of  a  President,  twelve  V'ice-Presidents,  twelve  Ordinary  Members  of  Couucil,  a  Treasm-er, 
a  Foreign  Secretai-y,  and  the  Chah'meu  and  Honorary  Secretaries  of  the  various  Local 
Sections. 

i.  A  tieueral  Secretary  shall  be  appointed  by  the  Couucil.  which  shall  have  power  to 
pay  Mm  such  salary  as  it  may  think  fit.  His  duties  shall  be  defined  )>y  the  Council  from 
time  to  time. 

5.  Two  Autlitors,  at  least  one  of  whom  shall  be  a  Member  of  the  Society,  but  not 
a  Member  of  the  Council,  shall  be  elected  at  each  Amiual  General  Meeting,  to  examine 
the  accounts  and  statements  submitted  l.iy  the  Coimoil :  or  a  Professional  Accountaut  may 
Ije  appointed  and  paid  out  of  the  funds  of  the  Society. 

0.  The  Council  for  the  time  being  shall  be  the  custodian  of  the  funds  aud  property 
of  the  Society,  and  may  invest  or  use  the  same  in  such  a  manner  as  the  Couucil  may  think 
tit  for  the  purposes  of  the  Society  as  defined  by  its  Bye-laws. 

ELECTION  OF  OFFICE-BEAEEES. 

7.  Except  as  otherwise  provided  liy  Bye-Liws  1,  "23,  aud  21.  all  oliicc-bcarcrs  shall  bo 
elected  at  Annual  General  Meetings  (jf  the  Society,  and  l>y  liallot. 
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8.  The  persouB  to  be  Bubmitteil  I'or  electiuu  at  Auuual  Geueral  Meetings  to  the 
offices  of  Presideut,  Vice-President,  Honorary  Treusiu-er,  and  Honorary  Foreign  Secretary, 
shall  be  nominated  by  the  Council.  Those  to  be  submitted  for  election  to  the  oiiice  of 
Ordinary  Member  of  Council,  shall  be  nominated  as  provided  by  Bye-laws  17,  18,  and  19. 

9.  The  Honorary  Treasurer  and  the  Honorary  Foreign  Secretiuy  shall  retire  aunuaUy, 
but  shall  be  eligible  for  re-election. 

10.  The  Presideut  shall  hold  office  for  one  year,  retiring  at  the  close  of  the  Annual 
General  Meeting  next  following  that  at  which  he  was  elected,  but  shall  be  eligible  for 
re-election. 

11.  When  the  President  who  is  about  to  retire  is  not  nominated  for  re-election  to  the 
office  of  Presideut,  he  shall  always  be  one  of  the  persons  nominated  by  the  Council  for 
election  to  the  office  of  Vice-President. 

12.  Four  Vice-Presidents  shall  retii'e  each  year,  and  those  who  thus  retire  shall  not 
bi;  eligible  for  re-election  to  the  Council,  except  imder  Bye-laws  23  and  24,  until  the 
Annual  General  Meeting  next  following  that  at  wliich  they  retire.  When  a  Vice- 
President  is  nouuuated  liy  the  Council  for  election  to  the  office  of  President,  the 
Vice-President  thus  nominated  shall  not  be  counted  among  the  four  Vice-Presidents  who 
lire  to  retire. 

13.  Except  that  any  Vice-President  may  be  nominated  by  the  Council  i'or  election 
ti)  the  office  of  President,  and  that  such  Vice-President,  if  any,  shall  not  be  included  in 
the  operation  of  the  present  Bye-law,  the  Vice-Presidents  shall  retii-e  as  far  as  may  be 
possible  in  the  order  in  which  they  were  elected.  When  the  foxu-  who  must  retii-e 
cauuot  all  be  Vice-Presidents  who  have  been  iu  office  for  the  longest  jjeriod,  such 
number  of  them  as  may  be  necessary  shall  be  selected  by  the  Coimcil,  by  ballot,  from 
among  those  of  the  Vice-Presidents  who  have  been  iu  office  for  the  uest  longest  jjeriod. 

14.  Any  Member  of  the  Society  who  is  not  in  arresu-  with  his  subscriptions,  except  as 
otherwise  provided  by  Bye-law  12,  "may  be  nominated  and  elected  to  the  office  of  Vice- 
President. 

15.  Foiu-  Ordinary  Members  of  CouMcil  shall  retire  each  year,  and  those  who  thus 
retire  shall  not  be  eligible  for  re-election  to  the  Council,  except  under  Bye-laws  23  and  24, 
until  the  Annual  General  Meeting  next  following  that  at  which  they  retire.  When  an 
Ordinary  Member  of  Council  is  nominated  for  election  to  the  office  of  Presideut,  and 
wheu  ail  Ordinary  Member  or  two  or  more  Ordiuiuy  Members  of  Comicil  may  have  been 
nominated  for  election  to  the  office  of  Vice-President,  the  Member  or  Members  so 
nominated  shall  uot  be  counted  amoug  those  who  are  to  retii'e. 

16.  Except  that  any  Ordinary  Member  of  Council  may  be  nominated  for  election  to 
the  office  of  Presideut,  or  to  that  of  Vice-President,  aud  that  the  Members,  if  any,  who 
have  been  so  nominated  shall  uot  be  included  in  the  operation  of  the  present  Bye-law, 
the  Ordinary  Members  of  Coimcil  shall  retire  as  fiu-  as  uuy  be  jiossible  in  the  order  in 
which  they  were  elected.  When  the  foiu-  who  must  retire  canuot  all  be  Members  who 
liave  been  in  office  for  the  longest  period,  such  number  of  them  as  may  be  necessary 
shall  be  selected  by  the  Coimcil,  by  ballot,  from  among  those  of  the  Ordinary  Members 
of  Council  who  have  been  in  office  for  the  next  longest  period. 

17.  If,  by  reason  of  auy  Onliniuy  Member  of  Council,  or  any  two  or  more  Onlimu'y 
Members  of  Coimcil,  having  been  nominated  for  election  to  the  office  of  President,  or  to 
that  of  Vice-Presideut,  the  number  of  Ortliuary  Members  of  Coimcil  to  be  elected  at  the 
onsiuug  Auuual  General  Meeting  shall  be  greater  than  foiu' :  the  Coimcil  shall  nominate 
the  number  in  excess  of  foiu-  of  the  persons  to  be  submitted  to  that  Auuual  General 
Meeting  for  election  as  Ordinary  Members  of  Coimcil,  and  four  shall  be  nominated  as 
provided  by  Bye-laws  18  aud  19. 

18.  At  least  two  months  before  the  date  of  each  Annual  General  Meeting,  the 
t!oiincil  shall  issue  to  each  Member  of  the  Society  a  list  of  the  Coimcil,  shomug  which 
(if  its  Members  are  to  retu-e  at  the  date  of  that  meeting,  imd  giving  the  names  of  the 
persons  who  have  been  nominated  by  the  Coimcil  for  election  at  that  meeting  to  the 
office  of  Vice-President,  and  also  the  names  of  the  isersous,  if  any,  who  have  been 
nominated  by  the  Council  imder  Bye-law  17  for  election  to  the  office  of  OriUuai'y  Member 
of  Council,  and  inviting  nominations  to  the  four  of  the  vacancies  about  to  occiu-,  persons 
to  fill  which  have  not  been  nominated  by  the  Coimcil.  Such  nominations  must  be  made 
upon  a  printed  form,  which  will  be  supplied  to  any  Member  of  the  Society  at  his  request, 
addressed  to  the  Creneral  Secretary,  aud  «hich  form  shall  l.'e  as  follows  :  — 


BYE-IjAWR. 

SOCIETY  OF  CHEMICAL  INDUSTRY. 

We,  the  undersigned  Members  of  this  Society,  do  herelty  propose 

of , in  the  County  of 

as  a  candidate  for  election  as  a  Member  of  Council  rf  the 

Society,  and  I,  the  said am  willing  to  stand  for  election,  and 

if  elected  will  endearour  to  attend  the  Council  ^Iectinl|.1,  and  do  all  in  my  pou-er  to, 
promote  the  welfare  of  the  Sucicty, 

(Signed) 

1 16 

2 ir 

3 18 

4 19 

5 20 

6 21 

7 22 

8 23 

£) 24 

10 25 

U 26 

13 27 

13 28 

14 29 

15 30 


No  such  uomiuation  sball  be  valid  unless  it  be  signed  by  at  least  teu  Members  of  the 
Society,  who  are  not  in  arrear  -with  their  .subscriptions,  nor  unless  it  be  received  by  the 
General  Secretary,  at  the  Society's  Office,  at  least  one  month  before  the  date  of  the 
commencement  of  the  Annual  General  Meeting,  to  the  election  to  take  place  at  which  it 
refers.  Nor  shall  any  sucli  nomination  he  valid  if  the  person  nominated  be  ineligible  for 
election  under  Byelaw  12  or  Bye-law  15.  No  Member  shall  sign  more  than  one 
Nomination  Form. 

19.  If  the  number  of  persons  nominated,  as  provided  by  Bye-law  18,  be  fewer  than 
four,  the  further  number  necessary  sliall  be  nominated  by  the  Council. 

20.  A  comjilete  List  of  the  Council,  showing  which  of  its  Members  will  retire  at  the 
forthcoming  Annual  General  Meeting,  and  the  names  of  all  persons  who  have  been 
nominated  for  election  at  that  meeting,  shall  be  printed  as  a  Ballot  List,  and  this 
Ballot  List  shall  bo  sent  to  each  Member  of  the  Society  at  least  five  days  before  the 
commencement  of  tlie  said  Meeting. 

21.  On  the  first  day  of  the  said  Meeting,  at  such  stage  of  its  proceedings  as  shall  be 
most  convenient,  the  Members  present  shall  liand  their  Ballot  Lists  to  '  tlie  General 
Secretary,  or,  in  his  absence,  to  such  other  jierson  as  the  President  may  appoint.  Members 
unable  to  attend  the  Meeting  may  send  their  Ballot  Lists  before  the  ]\ieetiugto  thr-  General 
Secretary  in  sealed  envelopes.  Each  such  sealed  envelojie  nnist  be  marked  BALLOT 
LIST,  and  must,  moreover,  have  written  upon  it  the  name  of  the  Memlier  sending  it.  The 
names  ^mtten  upon  such  sealed  envelope  having  been  compared  with  the  Society's  Register 
by  the  General  Secretary,  such  sealed  envelopes  shall  be  opened  at  the  Meeting  by 
Scrutators  appointed  by  the  Meeting.  The  Scrutators  shall  see  tliat  the  conditions  of  the 
ballot  are  strictly  firlfilled. 

22.  Any  Member  shall  be  at  liberty  to  strike  out  any  name  or  names  of  Ordinarv 
Members  of  Council  printed  on  his  voting  paper,  provided  that  the  names  so  struck  out 
are  those  in  excess  of  the  number  of  vacancies  to  be  filled  up. 

23.  If  the  otf  ce  of  President  should  become  vacant  by  death  or  resignation  during 
the  'period  intervening  between  two  Annual  General  Meetings,  a  new  President  shall  be 
elected  by  the  Council. 

24.  If  any  other  vacancy  shall  occur  in  the  Council  during  the  period  intervening 
between  two  Annual  General  INIeetings,  the  Council  shall  elect  a  person  to  fill  it  until  the 
next  Anminl  General  Meeting,  when  the  Member  who  has  been  so  elected  by  the  Council 
shall  retire,  in  addition  to  those  who  retire  under  Bye-laws  12  and  15.  Such  Member, 
however,  shall  be  eligible  for  re-election,  and  shall  be  nominated  for  re-election  at  the 
Annual  General  Meeting  next  following  his  election  by  the  Council. 
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MEMBERS  AND  THEIR  CONTRIBUTIONS. 

26.  Every  Candidate  for  admission  as  a  Member  of  the  Society  must  be  proposed 
according  to  the  form  set  out  in  Rule  2(3.  He  must  be  proposed  by  one  or  more  Members 
to  whom  he  is  known  personally.  The  proposal  form  must  be  sent  duly  signed  to  the 
General  Secretary,  who  shall  lay  the  same  before  the  Council  at  its  next  Meeting.  If  the 
majority  of  the  Members  of  Council  present  are  in  favour  of  his  election,  the  Candidate 
phall  be  declared  duly  elected,  and  his  name  shall  be  entered  in  the  Register  of  the  Society. 
At  whatever  period  of  the  year  a  new  Member  may  be  elected,  he  shall  be  required  (unless 
the  Council  shall  determine  otherwise!  to  pay  his  subscription  for  that  year ;  ha%-ing  done 
\vhieji  he  shall  be  entitled  to  receive  all  the  numbers  of  the  Society's  Journal  for  that  year. 

26.  The  Nomination  Paper  must  take  the  following  form,  and  may  be  obtained  from 
tJie  General  Secretary,  or  from  any  of  the  Secretaries  of  Local  Sections  : — 

THE  SOCIKTY  OF  CHEMICAL  INDUSTRY. 

(  Ctiiidiilatc's  -YuHic  in  full)  

is  hei'ehy  proposed  as  a  fit  and  proper  person  io  hecome  a  Member  of  fhe  Soeieiy 


of  Chemical  hidustry. 


Fur  )Sumvs  indy  of 
JVTetnhers  recom  *nen  fl- 
ing the  Candidate. 

Signature  cf  Candidate.... 

Addres.i  to  irhicli  the'] 
Cajidnlalc  iiislie.^  the  \ 
.Societfspubliealioiia  [^ 
to  be  .^entf  and  which  [ 
(S  io  he  entered  in  the  | 
•Soeiety's  Ilegister.     J 

J'rqfessioti  or  Hiisljie.'is  T 
Occupation.  J 

Date 


27.  Each  Member  shall  pay  an  annual  subscription  of  Twenty-five  Shillings,  due  on 
the  First  of  January  in  each  year ;  but  any  Member  may  pay  a  life  composition  fee  of 
Fifteen  Poimds  in  lieu  of  an  annual  subscription. 

28.  A  List  of  the  Members  of  the  Society,  with  their  addi'esses,  shall  be  printed  and 
distributed  to  each  Member  of  the  Society  in  the  month  of  January  in  each  year. 

29.  No  person  shall  be  entitled  to  the  privileges  of  Membership  who  is  in  arrear  with 
his  subscription.  No  Member  whose  subscription  has  not  been  paid  shall  be  entitled  to 
attend  Meetings  or  to  vote,  or  to  receive  gratuitously  any  of  the  publications  of  the  Society  ; 
and  if  the  subscription  be  not  paid  within  four  months  after  further  application  from  the 
Secretary,  due  notice  shall  be  given  to  the  Member,  whereupon  his  name  shall  be  struck 
off  the  Register  ;  he  shall  cease  to  have  any  right,  privilege,  or  interest  in  the  Society,  and 
the  aiTears  of  subscription  shall  be  recovered  at  law. 

30.  Any  Member  may  withdraw  from  the  Society  at  the  end  of  any  year,  after  giving 
notice  to  the  General  Secretary  of  his  desire  to  withdraw,  such  notice  to  be  accompanied 
by  the  payment  of  all  arrears,  if  any,  which  may  be  due  from  him  to  the  Society  up  to 
that  date,  and  by  such  notice  and  payment  he  shall  be  released  from  all  further  lialiility 
as  a  Member. 

MEETINGS. 

31.  The  Council  shall  meet  periodically,  to  examine  accounts,  to  authorise  paj-ments, 
to  act  as  a  Committee  of  Finance,  and  to  transact  such  business  as  may  be  necessary. 
Its  meetings  shall  be  convened  by  circular  posted  to  all  its  Members,  either  by  the  order 
of  the  Council  itself,  given  at  a  previous  meeting,  or  by  instruction  from  the  President ; 
and  at  any  Meeting  of  the  Council  thus  duly  convened  five  Members  shall  constitute  a 
quorum.  The  circular  convening  each  Meeting  shall  be  accompanied  by  an  agenda 
paper,  stating  the  nature  of  the  business  to  transact  which  the  Meeting  is  oalletl,  and 
also  by  a  list  of  candidates  for  membership,  if  any,  who  are  to  be  proposed  for  election 
at  such  Meeting,  with  the  address  and  occupation  of  each  such  Candidate. 


BYE.LAW8.  r. 

32.  For  tlie  furtherance  of  the  objects  of  the  Society,  for  advice,  examiuatiou  of  ami 
reports  upon  novelties,  improvements,  inventions,  processes,  or  other  matters  of  iaterest  in 
connection  with  the  chemical  industries,  tlie  Couaoil  may  app  lint  Special  Committees, 
whirh  may  consist  in  part  or  entirely  of  persons  other  than  Members  of  the  Oouucil. 
Such  persons  must  be  Members  of  the  S  iciety,  and  all  Special  Oommitwes  shall  bo 
under  the  control  of  the  Council.  Tlie  President  for  the  year  shall  be  the  Chairman  of 
all  Special  Committees,  and  the  General  Secretary  of  the  Society  shall  be  the  Secretary 
of  them,  imless  otherwise  arranged  by  the  Council. 

33.  No  Special  Committee,  nor  any  Committee  of  Local  Section  shall  have  any 
control  over  the  funds  of  the  Society,  except  to  the  extent  to  which  funds  for  its  use 
may  be  voted  by  the  Council.  An  account  of  the  manner  in  which  any  funds  so  voted 
for  the  use  of  any  Committee  have  been  expended  shall  be  jiurnished  to  the  Council 
on  or  before  the  31st  of  December  in  each  year. 

34.  An  Annual  General  Meeting  of  the  Members  of  the  Society  shall  be  held  at  such 
time  and  place  as  shall  have  been  decided  at  the  previous  Annual  General  Meeting,  to 
receive  a  Report  from  the  Council,  to  elect  ofiice-bearers,  to  hear  au  address  by  the 
President,  and  to  transact  such  other  business  as  may  be  necessary  or  desirable,  including, 
if  the  Council  tliiuk  fit,  the  reading  and  discussion  of  papers. 

35.  Notice  of  each  Annual  General  Meeting  shall  be  given  in  the  Jourual  of  the  Society 
at  least  fourteen  days  before  the  day  on  whieli  such  Mi^oting  is  to  commence. 

36.  The  order  of  the  business  to  be  transacted  at  tlie  Annual  General  Meetings  shall 
be  decided  by  the  Council  from  time  to  time. 

37.  A  Member  may  introduce  one  visitor  at  any  General  or  Local  Meeting  of  the 
Society.  Such  visitor  may,  by  leave  of  the  Chairman,  take  part  in  any  discussion,  but  he 
shall  not  vote. 

38.  The  Council  may  accept  communications  from  gentlemen  not  Members  of  the 
Society,  and  allow  them  to  be  read  before  the  Members. 

MISCELLANEOUS. 

39.  If  any  person  proposed  to  the  Council  for  election  as  a  Member  of  the  Society  lie 
rejected,  no  record  of  lus  rejection  shall  be  i^laced  u23on  the  minutes. 

40.  All  papers  proposed  to  be  read  before  a  General  Meeting  of  the  Society  must  he 
sent  to  the  General  Secretary  foixrtecn  daj-s  at  least  Viefore  the  date  of  that  ^Meeting. 
The  Coiiucil  shall  allow  them  to  be  read  or  ask  that  they  be  amended,  or  reject  them,  as 
it  thinks  fit. 

41.  The  Society  shall  have  the  right  of  priority  of  piiblication  for  three  months  of  all 
communications  made  to  the  Society. 

42.  A  Journal  of  the  Society  shall  be  published  at  least  once  a  month,  and  shall  be 
distributed  gratuitously  to  the  Members  of  the  Society,  except  that  no  Member  of  the 
Society  shall  be  entitled  to  receive  it  who  has  not  paid  his  subscription. 

43.  The  aiithor  of  any  communication  which  has  been  read  before  the  Society  or 
before  any  of  its  Local  Sections,  and  the  publication  of  which  intlie  Society's  Journal  has 
been  authorised  by  the  Council,  may  receive  not  more  than  fifty  copies  of  sucli  communi- 
cation, together  with  the  discussion  thereon,  if  the  author  desires  it,  printed  separately, 
provided  that  he  gives  notice  of  his  desire  to  receive  such  copies  upon  the  manuscript  of 
his  communication  forwarded  by  him  to  the  Editor  of  the  Journal. 

44.  The  Journal  of  the  Society  shall  be  edited  and  managed  as  the  Council  shall 
prescril>e  from  time  to  time.  Nothing  shall  ajjpear  in  it,  the  pubUcatiou  of  which  has  not 
been  authorised  by  the  Coimcil,  or  by  a  Pulilication  Committee  appointed  by  the  Council. 
It  shall  contain,  in  full  or  in  abstract,  as  the  Council  may  in  each  case  decide,  such  of  the 
communications  read  before  the  Society  or  any  of  its  Local  Sections  as  the  Council  may 
consider  it  desirable  to  publish,  together  with  such  other  matter,  relating  to  applied 
chemistry  and  the  practice  thereof,  as  the  Council  may  from  time  to  time  direct. 

LOCAL  SECTIONS. 

45.  Upon  receiving  a  requisition  signed  by  at  least  thirty  Members  of  the  Society  from 
any  particular  district,  the  Council  shall  consider  the  advisability  of  allowing  a  "Local 
Section  for  that  district  to  be  formed. 
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•i6.  Each  Loeal  Seotiou  may  make  rules  for  its  own  goverumeut,  but  uo  suoli  rules 
sliall  be  valid  unless  and  until  they  have  been  sanctioned  by  the  Council  of  the  Society, 
and  such  rules  must  in  each  case  include  the  following  provisions  :  — 

(a)  That  the  affairs  of  the  Seciion  shall  be  contluctetl  by  a  Committee,  which  shall  be 
elected  by  the  Jlembers  of  the  Sectiqji,  in  such  mauner  as  the  rules  of  the  Section  shall 
provide. 

(6)  That,  except  elections  to  fill  up  unforeseen  vacancies,  all  elections  to  the  Committee 
of  a  Local  Section,  aud  all  eleciiou  of  Officers  of  the  Section,  whether  such  Officers  be 
appointed  by  the  Conimittoo  or  otherwise,  shall  take  place  iu  the  month  of  April,  and  that 
the  names  of  the  persons  elected  shall  in  each  case  be  reported  to  the  Council  on  or  before 
the  20th  of  that  month ;  but  that  the  Members  of  Conmiittee  and  the  Officers  thns  elected  or 
appointed  iu  Afuil  shall  not  take  office,  and  those  whom  they  are  to  succeed  shall  not  retire 
from  office,  iu  each  case  until  the  close  of  the  session  then  current. 

(c)  That  no  modification  of  or  addition  to  the  rules  of  the  Section  shall  he  made  without 
the  consent  of  the  Council  of  the  Society. 

47.  Wh^n  the  Council  has  consented  to  the  formation  of  a  Local  Section  of  the  Society, 
and  has  approved  the  rules  by  which  it  is  proposed  that  that  Section  shall  be  governed, 
the  Chairman  and  Honorary  Secretary  of  that  Section  shall  be  f.,v-offii:io  Members  of  the 
Council  of  the  Society. 

48.  Each  Local  Section  shall  be  bound  to  defray  its  own  expenses  for  printing, 
stationery,  advertising,  postage,  reporting,  and  hire  of  rooms  ;  but  the  Council  shall 
make  a  grant  iu  aid  thereof  out  of  the  General  Funds  of  the  Society,  or  may,  if  it  think 
fit,  defray  the  whole  thereof. 

49.  An  account  of  the  expenditure  of  each  Local  Section  during  the  preceding 
twelve  months  shall  be  furnished  to  the  Council  on  or  before  the  15th  of  June  in 
each  year. 

50.  Except  for  printing,  stationery,  advertising,  reporting,  postage,  and  hire  of 
rooms,  no  Local  Section  shall  incur  any  expense  without  having  previously  obtained 
the  sanction  of  the  Council  thereto. 

51.  For  the  purpose  of  meeting  its  expenses,  each  Local  Section  may  require  its 
Members  to  pay  a  Sectional  subscription,  which,  however,  shall  not  exceed  Five  Shillings 
per  annum. 

52.  Every  Member  of  the  Society  shall  be  entitled  to  attend,  and  to  take  part  in  the 
proceedings  of  the  meetings  of  all  Local  Sections,  except  meetings  concerning  the  business 
managementJof  any  Section  of  which  he  is  not  a  Member. 

53.  The  Committees  of  Local  Sections  shall  have  power  to  accept  or  reject  communi- 
cations proposed  to  be  read  before  such  Sections. 

ALTERATION  OF  THE  BYE-LAWS. 

54.  Any  Member  of  the  Council  may  submit  to  the  Council  iu  writing  any  proposal 
to  alter  or  add  to  the  present  Bye-laws,  aud  the  Cotmcil  may  submit  sucli  proposal  to  the 
ensuing  Annual  Genei-al  M  eeting,  if  it  think  fit  ;  but  the  Council  shall  submit  such  jiroposal 
io  such  Aumtal  General  ileetiug,  on  a  requisition  to  that  eflect,  signed  liy  at  least  Twentv 

Members  of  the  Society,  who  are  not  in  nrroar  with  their  subscriptions,  pro^^ided  that  no 
jiroposed  alterations  of,  or  additions  to  the  Bye  laws  shall  be  considered  at  any  Annual 
General  Meeting,  unless  at  least  one  month's  notice  thereof  has  been  posted  to  every 
Member  of  the  Society. 

EXTEAOKDINAEY  MEETINGS. 

55.  Extraordinary  General  Meetings  of  the  Society  may  be  convened  at  any  time  by 
the  President  and  Council,  or  on  receipt  of  a  written  requisition,  signed  by  at  least  Thirty 
Members  of  the  Society.  The  circttlar  calling  the  Meeting  must  state  the  objects  thereof, 
and  must  be  delivered  or  sent  by  post  to  each  Member  of  the  Society  at  least  foiuteen  days 
before  the  proposed  Meeting  is  to  take  place. 
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Meetings,  Session  1885— 8G.— First  Momlay  in  eacli 
luoath  (unle.ss  otherwise  indicated). 

ORDINARY  MEETINGS. 
First  Monday  in  the  Month,  at  a  p.m. 

February  I.— Mr.  Gustav  Bischof—"  Notes  on  Dr.  Koch's 
Water  Test,"  Mr,  J.  W.  Westmorland.  A.R.SM.— "  The 
Estimation  and  Valuation  of  Copper  Ores  and  Products  for 
Commercial  Purposes." 

March  1.— Mr.  Boverton  Redwood.  F.I.C.— "  Viscosimetry." 
Mr.  T.  B.  Lightfoot,  M.IC.E.,  M.I.M.E.-"Ice  Making  and 
Cooling  Machinery." 

April  5.— Professor  Unwin.  M.I.C.E.— "The  Principles  and 
Metliods  of  Testing  Cementing  Materials."  This  meeting  will 
be  held  in  the  Central  Institute.  City  and  Guilds  of  London 
Institute,  Exhibition  Road.  South  Kensington. 

May  3.~Mr.  A.  G.  Salamon  —  "  Purification  of  Water." 
Messrs.  Macnab  and  Beckett—"  The  Treatment  of  Water 
for  Technical  Purposes." 

June  7.— Dr.  Meymott  Tidy  —  "  Chemical  Treatment  of 
Sewage." 

July. — Annual  Meeting  at  Liverpool. 

Notices  of  papers  and  communications  for  the  meetings  to  be 
sent  to  the  Local  Secretary. 


Meeting  held  Monday,  January  4,  iSS5. 


MK.    D.    HOWARD   IN   THE   CHAIR. 

ON   THE   ENRICHMENT  OF   COALrGAS   BY 
'    CERTAIN  HYDROCARBONS. 

BY  GEORGE  E.    D.VVIS. 

Ever  since  the  introduction  of  illuiiiination  by  means 
of  coal-gas,  various  processes  have  been  put  forward 
and  patented,  having  for  tlieir  object  the  enricliiuent 
of  the  gas  witli  certain  liydrocaibons.  One  by  one 
have  these  processes  appeared,  and  as  certainly  have 
tliey  disappeared,  .so  that  there  remains  but  the  bare 
record  of  their  e.xi.stence,  and,  strange  to  .^ay,  there 
does  not  appear,  in  the  literature  devoted  to  the 
subject,  any  rational  ideas  of  the  why  and  wherefore 
of  the  failures  of  the  different  processes  which  have 
been  from  time  to  time  devised. 

If  we  go  back  to  the  earliest  records  of  gas-lighting, 
we  shall  find  that  tiie  tar  produced  in  the  operation 
of  the  manufacture  of  gas  proved  in  those  days  to  be 
an  article  very  difficult  of  sale,  and  many  efforts  of  a 
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crude  nature  were  mads  to  turn  it  into  gas.  In  a 
liauiplilet  published  by  "Sir.  Clegg  in  18:20,  a  circular 
oven  was  described  for  carbonising  coal,  in  which  a 
[lipe  was  fixed  near  to  the  mouth  of  the  oven,  so  con- 
trived that  the  tar,  as  it  was  condensed,  returned 
upon  trays,  and  was  thereupon  converted  into  gas. 
^Ir.  John  Grafton  (a  pupil  of  Mr.  Clegg's),  about  thi.s 
tiu'e  also  sought  to  convert  the  tar  into  gas,  and  in 
one  of  his  patented  settings  the  retorts  were  placed 
in  an  inclined  position,  and  a  secondary  retort  added 
for  the  purpose  of  receiving  the  tar  and  converting  it 
into  gas.  This  idea  was  never  probably  worked  at  with 
a  view  of  enriching  ordinary  coal-gas,  but  was  most 
likely  adopted  as  a  means  of  getting  rid  of  a  very 
noxious  and  inconvenient  by-product,  for  in  those 
days  the  expedient  of  utilising  it  as  fuel  was  not 
thought  of. 

Supposing  for  a  moment  that  these  crude  attempts, 
and  others  of  a  similar  nature  which  followed  them, 
had  been  successful  in  the  matter  of  gas  making, 
pure  and  simple,  it  is  doubtful  how  far  they  would 
have  conduced  to  the  enrichment  of  the  gas,  as  I 
have  found  by  experiment  that  the  pitch  which  con- 
stitutes about  three-fifths  of  the  total  weight  of  the 
tar  produces  a  gas  absolutely  devoid  of  illuminating 
power,  in  quantity  about  25  per  cent,  of  its  weight, 
and  the  accunmlation  of  naphthalin  and  of  heavy  oils 
in  the  process  would  militate  against  successful 
working. 

At  an  early  date,  however,  many  processes  were 
devised  by  Ibbotson,  Donovan,  Selligue,  Sandens, 
Manby,  Val  Marino,  White  and  others,  having  the 
idea  in  view  to  enrich  ordinary  coal-gas  with  the 
vapours  of  certain  hydrocarbons,  or  to  impregnate 
non-illuminating  gases  with  these  vapours  .so  that  the 
resulting  gas  might  be  used  for  purposes  of  illumina- 
tion. AH  these  processes  have  sunk  into  oblivion  in 
this  country,  for  one  very  good  commercial  reason, — 
there  is  nocheaperrawmaterial  than coalupon  which  to 
operate,  nor  is  there  any  other  substance  extant  which 
w^ill  give  as  a  basis,  by  simple  destructive  distillation, 
ten  thousand  cubic  feet  of  gas  per  ton  of  coal,  of  an 
illuminating  power  equal  to  seventeen  candles,  at  the 
same  price  as  coal. 

In  many  places  seventeen  candles'  illuminating 
power  is  all  that  is  required,  and  when  an  Act 
of  Parliament  stipulates  for  more  than  this,  coal 
again,  of  a  richer  quality,  in  the  shape  of  cannel,  is 
almost  universally  employed.  Any  substance,  then, 
for  enriching  ga.s,  must  be  able  to  compete  financially 
with  cannel  coaL 

But  supposing  we  are  satisfied  with  the  gas  first,  I 
believe,  devised  by  Mr.  C.  Ibbotson,  in  182U,  pro- 
duced by  passing  steam  through  red-hot  coke,  the 
question  is  whether  it  is  possible  to  inqiregnate  such 
a  gas  with  the  vapours  of  volatile  liquids  more  per- 
fectly and  more  cheaply  than  can  be  done  during  the 
process  of  manufacturing  ordinary  coal-gas  in  the 
usual  manner.  I  think  the  able  paper  of  ilr.  Lewis 
T.  Wright,  read  before  the  Manchester  Section  of  this 
Society,  on  December  4th,  1883,  answers  this  question 
in  the  direct  negative.  To  attemjit  the  carburation 
of  gas  by  employing  any  compound  of  the  benzene  j 
series  seems  to  me  the  height  of  absurdity,  seeing  that 
it  is  from  coal-tar  that  these  products  are  produced, 
and  the  cost  of  extraction  must  be  added  to  the  ori- 
ginal cost  of  the  tar.  If  these  compounds  are  to  be 
used  at  all,  it  is  the  crude  tar  which  should  be  operated 
upon  in  the  gas-work.s,  the  tar  being  made  to  replace 
cannel. 

In  1832,  Lowe  introduced  his  system  of  naphthalis- 
ing  gas  specially  devised  for  enriching  a  jjoor  coal-gas, 
in  order  to  make  it  equal  in  illuminating  power  to 
that  produced  from  cannel  coal.    The  original  idea  ] 
was  to  use  the  wet  gas-meter  as  the  carburetter,  filling  i 


!  it  with  the  light  spirit  obtained  from  coal-tar  ;  but  it 
was  soon  found  to  be  too  costly,  to  require  too  much 
I  attention,  and  altogether  unsuited  for  universal  appli- 
cation. The  principle  here  advocated  by  Mr.  Lowe 
has  been  the  favoured  ground  for  inventors  for  many 
I  years,  but  I  hope  to  show  the  apparent  impossibility 
of  its  practical  attainment,  under  present  circum- 
stances at  any  rate.  * 

If  inventors,  however,  have  been  discouraged  by 
the  high  and  varying  prices  of  volatile  members  of 
the  benzene  series  of  hydrocarbons,  those  of  the  paraf- 
fin series  (extracted  from  American  petroleum)  have 
been  open  to  them,  yet  with  gasoline  at  sixpence 
half-penny  per  gallon,  it  is  very  doubtful  whether 
this  method  would  be  able  to  hold  its  own  financially 
against  enrichment  by  cannel  in  the  usual  waj'.  In 
many  places,  both  for  piublic  and  private  lighting,  the 
system  of  carburetting  gas  by  impregnating  it  with 
the  vapours  of  hydrocarbons  has  been  in  use  over  long 
periods,  and  from  the  experience  gained,  it  has  come 
to  be  a  recognised  fact  that,  if  carburetting  is  prac- 
tised at  all,  it  must  either  be  eft'ected  at  the  burner 
itself,  or,  if  the  gas  is  carburetted  at  the  gas-works,  it 
must  untlergo  some  special  treatment  in  order  to 
make  the  illuminants  carry  to  the  end  of  their 
destination. 

Carburetting  at  the  burners  with  liquid  hydrocar- 
bons does  not,  I  think,  require  serious  consideration, 
although  I  am  told  it  is  in  operation  in  the  corridors 
of  the  Manchester  Exchange,  and  also  at  the  St. 
Pancras  Station  in  this  city.  The  replenishing  of 
the  reservoir  with  liquid  for  each  burner  would  cer- 
tainly not  be  practised  for  long  in  any  domestic 
establishment,  and  for  any  .service  of  public  lighting 
the  method  would  not  be  likely  to  find  favour  with 
the  attendants  on  account  of  the  extra  work  it  would 
entail.  The  liquid  u.sed  in  the  two  places  already 
cited  is  good  fluid  creosote  oil,  and  this  at  twopence  per 
gallon  is  econonucal.  In  order  to  enable  the  benzene 
series  of  hydrocarbons  to  be  used  for  carburetting, 
coal-tar  would  have  to  be  reckoned  as  of  no  value 
whatever,  and,  indeed,  with  the  present  price  of  90's 
benzol — viz..  Is.  lid.  per  gallon — it  is  very  certain  that 
many  gas-works  would  do  better  by  u.sing  the  tar  as 
fuel  for  heating  the  retorts  or  for  carburetting  the 
gas,  than  by  selling  it  •  there  are  indications  now  of 
it  being  used  as  fuel  in  some  quarters.  Properly 
applied  as  a  fuel,  one  cwt.  of  coal-tar  will  do  as  much 
work  as  two  cwt.  of  coke  ;  so  that  there  is  not  much 
chance  of  seeing  benzol  at  such  a  price  as  will  enable 
it  to  be  used  for  carburetting. 

When  a  gas  is  carburetted  at  the  works  (as,  for 
instance,  in  America,  where  water-gas  is  made  on  the 
large  scale),  the  mixture  of  carbonic  oxide  and  hydro- 
gen, after  saturation  with  the  hydrocarbon  vapours, 
is  passed  through  heated  retorts,  to  "  fix  the  carbon," 
as  it  is  termed,  as  petroleum  spirit  is  commonly  sup- 
posed to  possess  less  "  carrying  power  "  than  the  illu- 
minants of  ordinary  coal-gas.  There  is  no  doubt  that 
the  process  of  heating  does  "  fix  the  carbon " ;  but 
the  reason  must  be  sought  in  another  direction  than 
that  usually  indicated  The  following  table  shows 
the  vapour  tensions  of  pure  benzene  and  of  gasoline, 
and  it  would  appear,  therefore,  that  the  latter  shoukl 
have  much  more  carrying  power  than  the  former  : — 

Millimeters  of  Mercury. 
Deg.  Cent.  Pure  Benzene.  Gasoline. 

-10"     131  13-5 

0      266  810 

-no      IB-e  1320 

20      76-3  203-0 

10      182-0  301-8 

In  ca.ses  of  this  kind,  however,  we  must  also  remem- 
ber that  the  nature  of  the  gas  itself  into  which  the 
vapour  difi'uses  exercises  a  very  decided  action  upon 
the  rate  of  evaporation.    Coal-gas  is  more  active 
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than  air,  in  the  proportion  of  1'5  :  1  ;  whilst 
hydrogen  is  nearly  3'3  times  as  active  as  air  ;  so  that, 
in  practice,  an  apparatus  for  carburetting  air  would 
have  to  be  of  3'5  larger  capacity  than  one  for  car- 
buretting a  similar  volume  of  hydrogen  in  a  given 
time. 

In  order  to  be  in  a  position  to  follow  the  experi- 
ments described  farther  on,  and  to  judge  of  the 
feasibility  of  carburetting  various  gases  with  the 
vapours  of  volatile  liquids,  it  will  be  as  well  to  cast  a 
glance  at  the  composition  of  coal-gas  generally.  It 
must  not  be  supposed  that  gas  from  coal  possesses 
any  exact  compo.sition.  The  proportions  of  its  con- 
stituents are,  however,  fairly  uniform  ;  and  it  may  be 
taken  for  granted  tliat,  when  made  from  a  good 
quality  of  ordinary  gas-coal,  it  will  contain  about 
forty-six  per  cent,  of  hydrogen  and  thirty-four  per  cent 
of  methane  (marsh  gas),  with  about  eight  per  cent, 
of  carbonic  oxide,  and  small  quantities  of  nitrogen 
and  carbonic  acid.  Thi-^  is  the  vehicle  or  "carrier," 
and  is  permeated  by  those  vapours  of  hydrocarbons 
which  give  it  its  illuminating  power.  These 
illuminants  were  generally  stated  as  consisting 
almost  entirely  of  olefiant  gas  ;  and,  later,  of  benzene, 
]n-o]iylone,  and  ethylene.  In  several  recent  analyses, 
the  last-named  gas  is  stated  to  occur  to  the  extent  of 
2'5  per  cent,  by  volume.  Whether  or  not  this  is  cor- 
rect demands  further  investigation  ;  but  I  am 
inclined  to  think  there  is  much  less  ethylene  in  coal- 
gas  than  is  usually  stated,  and  in  some  varieties  of 
gas  it  is  doubtful  whether  it  exists  at  all.  With 
regard  to  the  aromatic  series  of  hydrocarbons,  it  is 
certain  that  these  illuminants  in  coal-gas  do  not  con- 
sist of  benzene  simply  with  a  vapour  tension  equal  to 
that  .shown  in  the  foregoing  table.  They  consist  of 
the  vapoiirs  of  hydrocarbons  boiling  below  the  point 
of  ebullition  of  pure  benzene  itself  to  that  of  pseudo- 
cumene  and  mesitylene,  or  from  80°  C.  to  IGO"  C. 
and  the  vapour  tension  of  this  mixture  of  hydro 
carbons  is  far  less  than  tliat  of  benzene  itself ;  so  that 
ordinary  coal-gas  is  much  more  nearly  saturated  with 
vaiwurs  than  most  persons  imagine. 

The  vapours  of  the  volatile  hydrocarbons  present  in 
coal-gas  may  be  easily  extracted  by  passing  the  gas 
through  olive  oil  ;  the  liquid  hydrocarbons  being 
displaced  and  collected  by  blowing  steam  through 
the  saturated  oil.  It  is  possible  by  these  means  to 
extract  from  three  to  four  gallons  of  liquid  hydro 
carbons  from  10.000  cubic  feet  of  ordinary  coal-gas, 
according  to  the  temperature  employed  ;  the  illu 
minating  power  of  the  gas  being  reduced  accordingly 
In  order  to  ascertain  the  composition  of  the  vapours 
made  at  medium  and  high  temperatures,  I  iiassed  a 
large  quantity  of  gas  through  olive  oil,  regained  the 
li(|uid  hydrocarbons,  and  separated  them  roughly  by 
means  of  Le  Bel  and  Heninger's  fractioning  tubes 
with  the  following  results  :— 

Medium  Heats.    High  Heats, 

Hydrocarbons  extracted crallons    4     3'2 

Iliuminating  power  of  gas  before  ex- 

tracUou candles  19    17 

Do.        do.        after  extraction         „         8    8 

Boiling  Point  of 
Hydrocarbons. 
Belo%v  80*  C.  . 
80—  S3     ... 
90-100     . . . 

108-113     ... 

116-128     ... 

13.5-110     ... 

H.i-l.iO     ... 

130-lliO 


hydrocarbons  ;  reducing  the  illuminating  power  of 
the  gas  to  nineteen  candles.  This  liquid  distilled  as 
follows  : — 


Above  ItiO     3-8 

1000 


er  cent. 
2-0    

Per  cent. 
1-2 

53-0    

50'1 

30    

2-5 

21-0  ' 

27-9 

3-2    

2-1 

8-1     

11-2 

20    

2  0 

33    

17 

3-8    

1-3 

100-0 


Below  23°  C. 
30-35 

Per  cent. 
...     12-0 
...       1-5 
...      .5-2 
....     11-2 
....     H-0 
...      50 

90-lCO'C.  .. 
100-108      .... 

Per  cent 

8-3 

...   .    4-0 

35    73      . . 

108—113      .... 

7-1 

73—78      . . 

lir>— 110      .... 

2-4 

80-83  .. 
85-90      .. 

140-100      .... 
Above  160      .... 

0-8 

1-5 

Cannel  gas,  having  an  illuminating  power  of  twenty- 
seven  candles,  was  also  passed  through  olive  oil,  with 
the  result  of  obtaining  only  2'l)  gallons  of  liquid 


It  will  be  seen  from  the  above  that  the  nature  of 
the  hydrocarbon  vapours  present  in  cannel  gas  is  sub- 
stantially diti'erent  from  those  in  coal-gas.  The 
vapours  given  off  below  23°  C.  required  condensation 
in  ice  and  salt,  and  were  doubtless  those  of  crotony- 
lene.  They  were  brominated,  and  the  bromo  com- 
pound further  examined. 

These  experiments  seem  to  point  to  the  fact  that 
if  it  is  desired  to  increase  the  illuminating  power  of 
coal-gas  to  that  of  cannel,  the  benzene  series  of 
hydrocarbons  must  not  be  exclusively  employed.  A 
certain  amount  of  them  may  be  necessary  ;  but  to  do 
it  in  the  way  ordinarily  jiroposed  would  be  ruinous 
in  cost.  Experiment  has  shown  that  the  extraction  of 
one  gallon  of  liquid  from  10,000  cubic  feet  of  the  gas 
reduces  the  illuminating  power  about  three  candles  ; 
so  it  is  fair  to  presume  that  the  addition  of  one  gallon 
will  increa.se  it  by  that  amount.  Every  three  candles 
(if  carburetted  with  90;;  benzol — the  lowest  (piality 
permissible)  would,  therefore,  cost  Is.  8d.  per  10.000 
cubic  feet.  But  I  shall  presently  .show  that  this  is 
only  a  mythical  figure,  as  a  reaction  takes  place  (not 
observed  before,  I  believe)  which  militates  against 
the  success  of  any  process  of  carburation  which 
depends  upon  the  vapourisation  of  a  heterogeneous 
fluid  by  the  passage  of  a  mixed  gas  through  it, 
already  nearly  saturated  with  vapours  of  varying 
vapour  tension. 

In  processes  of  carburation  by  the  above  system,  a 
good  "solvent  naphtha"  has  been  the  usual  substance 
employed.  Dr.  Letheby's  specification  for  carburet- 
ting naphtha  stipulated  for  a  quality  distilling 
seventy  per  cent,  at  130°  C,  and  ninety  per  cent,  at 
150°  C.  I  have  made  many  ex])eriments  with 
naphtha  of  this  quality,  and  find  that,  at  a  temiiera- 
ture  of  20°  C,  10,000  cubic  feet  may  be  made  to 
absorb  and  exchange  about  3-2.5  gallons  of  the  light 
])ortion,  and  after  a  little  while  scarcely  anything  is 
vapourised.  With  SO  !)0  benzol,  at  20°  C,  10,000 
cubic  feet  will  take  up  about  7 '75  gallons,  and  at 
1,5°  C.  about  four  gallons  of  the  lighter  portions  ; 
while  with  ninety  per  cent,  benzol,  at  20°  C,  10,000 
cubic  feet  will  absorb  and  exchange  about  fifteen 
gallons.  Were  it  not  for  the  ruinous  cost  of  ninety 
per  cent,  benzol  for  such  a  process,  no  doubt  it  might 
be  successfully  applied,  now  that  we  know  more 
about  the  nrinciples  which  govern  carburation,  and 
provided  a  market  could  be  found,  at  a  reasonable 
price,  for  the  less  volatile  portion. 

In  the  exjieriments  just  quoted,  the  apparatus , was 
fed  plentifully  with  the  various  carburetting  agents  ; 
but  experience  soon  showed  that  the  ([uantity  taken 
up  became  less  and  less  as  the  benzene  evaporated — 
50/90  benzol  testing  fifty  i>er  cent,  at  100°  C.,  and 
ninety-two  per  cent.,  at  120°  C.  after  being  eva))orated 
to  about  one-third  tested,  the  first  drop  distilled  at 
103°  C,  twenty-four  per  cent,  at  110°  ('.,  and  lifty- 
six  per  cent,  at  120°  C.  Solvent  naphtha,  which 
showed  on  distillation  thirty-five  per  cent,  at  120°  C, 
seventy  per  cent,  at  130°  C,  and  ninety  i)er  cent,  at 
150°  C,,  yielded  after  passage  of  the  gas  (during 
which  only  1-lOth  of  the  liquid  had  evaporated) 
twenty-eigiit  per  cent,  at  130°  C,  and  seventy-nine 
per  cent,  at  150°  C.  With  ninety  per  cent,  benzol, 
which  tested  ninety-one  per  cent,  at  100°  C,  and 
a    dry  flask    at   118°  U.,   a  residue  was  left  when 
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only  one-fourth  of  the  liquid  had  evaporated,  testing 
seventy-nine  per  cent,  at  100°  C,  and  ninety-two  per 
cent.  aD  120°  C  I  found  also  that  this  happens  wlien 
gasoline  is  employed  as  the  carburetting  agent.  A 
great  deal  of  this  information  (but  without  quantities 
being  given)  has  been  recorded  by  older  observers. 
Hughes,  in  his  "  Treatise  on  Gas  Works,"  states  : — 
"  The  main  difficulty  existing  against  the  carburisa- 
tion  of  gas  is  the  irregular  evaporation  of  the  fluid  ; 
a  portion  of  which,  when  placed  in  the  carburating 
vessel,  is  remarkably  volatile,  and  passes  off  in 
abundance,  requiring  burners  with  very  small  holes 
to  jirevent  the  formation  of  smoke.  By  degrees, 
when  the  most  volatile  vapours  have  evaporated  (the 
gas,  in  couseipience,  not  being  enriched),  a  dithculty 
arises  from  the  .smallucss  of  the  burner.s. ' 

Carrying  the  above  investigation  further,  I  found 
that  the  residual  spirit  from  carburetting  contained 
in  absolute  quantities  more  toluene,  xylene,  pseudo- 
cumene,  and  mesitylene  than  entered  into  the  com- 
position of  the  original  fluid.  The  only  way  in  which 
i  could  account  for  this  was  by  supposing  that  the 
gas,  in  taking  up  benzene  vapour,  had  deposited  the 
heavier  hydrocarbons  of  less  vapour  tension  to  make 
room  for  it.  This  surmise  was  found  to  be  correct, 
i  passed  a  large  ([uantity  of  seventeen-candle  gas 
through  pure  benzene  (boiling  between  80'5°  C.  and 
SO'S"  C),  until  the  volume  of  the  carburetting  fluid 
was  reduced  to  one-tifth.  The  residual  spirit  now 
distilled  only  eighty  per  cent,  at  100'  C,  and  ninety- 
three  per  cent,  at  1^0  U.,  proving  beyond  doubt  that 
toluene,  xylene,  and  the  higher  hydrocarbons,  had 
been  deposited  from  the  gas.  1  carried  out  the  same 
experiment  with  gasoline,  and  found  that  the 
aromatic  hydrocarbons  were  also  deposited  amongst 
the  residual  fluid  to  quite  as  great  an  extent  as  when 
using  ninety  per  cent,  benzol  as  the  carburetting 
fluid.  Of  course,  it  would  be  possible  to  contrive  a 
carburetting  apparatus  fed  with  a  continuous  stream 
of  the  enricliing  fluid,  so  that  while  ninety  per  cent, 
benzol  was  entering  the  apparatus,  a  constant  out- 
flow of  toluene  or  solvent  naphtha  would  take  place. 
1  have  arranged  a  small  apparatus  on  this  \Aan  ;  but 
the  results  obtained  with  it  have  assured  me  that  the 
process  would  not  be  commercially  successful.  The 
late  Mr.  T.  CoUinge  (with  whom  i  have  made  many 
experiments),  when  chemist  to  the  Air  Uas  Company, 
of  London,  lound  that  1200  cubic  feet  of  air  gas, 
when  made  of  sixteen-candle  power,  contained  the 
vapour  of  four  gallons  of  gasoline,  which  is  as  near 
to  the  saturation  point  of  a  practical  temperature  as 
it  is  possible  to  work,  as,  it  cooled  to  0'  C,  some  ol 
the  heavier  hydrocarbons  were  sure  to  be  deposited. 
1  have  come  to  the  conclusion,  also,  that  the  vapours 
of  the  parattin  series  of  hydrocarbons  have,  volume 
for  volume,  or  weight  for  weight,  much  less  illumina- 
ting power  than  those  of  the  aromatic  series.  The 
above  experiment  with  air  gas  seems  to  point  to  this; 
but  as  the  presence  of  air  is  found  to  interfere 
seriously  with  the  illuminating  power  of  coal-gas,  it 
is  only  tair  to  a.ssume  that  it  would  also  injuriously 
afl'ect  the  quality  of  the  air  gas,  of  which  it  con- 
stitutes ninety  per  cent.  Mr.  W.  Lyon,  however,  has 
placed  on  record  an  experiment  which  woukl  tend  to 
prove  the  truth  of  my  supposition.  The  experiment 
IS  given  in  detail  in  "  Iving's  Treatise  on  Coai-Ga.s," 
vol.  lii.  p.  355.  A  thousand  feet  of  seventeen-candle 
coal-gas,  by  the  absorption  of  127  gallons  of  gasoline, 
became  1270  cubic  feet  of  38'83  illuminating  power  ; 
or  2'5  candles  produced  in  1000  cubic  feet  by  each 
gallon  of  the  carburetting  fluid.  Uomijare  this  with 
the  enrichment  produced  by  the  use  of  the  benzene 
series  :  1000  cubic  feet  of  good  coal-gas  will  give  up 
0'3  gallon  of  liquid  hydrocarbons  in  losing  abouc 
nine  candles  illuminating  power,  or  three  candles  per 


gallon  per  10,000  cubic  feet.  I  must  confess  i  have 
never  (at  the  ordinary  temperature  of  15'5"  C)  been 
able  to  saturate  coal-gas  with  as  much  gasoline  as 
jMr.  Lyon  succeeded  m  doing,  'ihe  utmost  quantity 
i  have  succeeded  in  making  1000  cubic  feet  of  coal- 
gas  hold  at  15'5"  (J.  has  been  two  gallons  ;  so  without 
doubt  Mr.  Lyon  used  a  more  volatile  sample  than  I 
did,  and  it  probably  contained  a  less  percentage  of 
the  heavier  hydrocarbons.  From  these  experiments 
it  will  be  readily  seen  that  carburation  in  this  way, 
even  if  it  were  practically  possible,  would  never  pay 
as  a  process  ot  enrichment. 

1  do  not  think  the  subject  of  the  mixing  of  vapours 
having  very  great  diUereuces  of  vapour  tension  has 
been  studied  suthciently  in  connection  with  the  manu- 
facture of  coal-gas.  If  it  had,  there  would  have  been 
fewer  attempts  at  carburation  in  the  direction  already 
indicated  ;  and  otlier  phenomena,  seemingly  inexpli- 
cable, would  have  been  readily  explained,  in  '"  King's 
Treatise  on  Coal-Gas"  (loc.  cit.),  it  is  stated  :  "At 
Lowell,  Massachusetts,  the  naphtha  gas,  after  being 
measured,  was  passed  into  the  hydraulic  mam  ot  the 
coai-gas,  with  which  it  was  washed  and  purified.  The 
object  ot  mixing  the  gases  at  this  point  is  not  clear, 
except  it  be  with  the  idea  ot  eflecting  a  thorough 
amalgamation  ot  the  compound  in  the  course  of  its 
subsequent  treatment." 

There  is  no  doubt  that  by  this  method  the  illumi- 
nating power  of  the  gas  would  be  more  permanent,  in 
consequence  ot  time  and  opportunity  being  given  lor 
the  vapours  of  higb  tension  to  dislodge  and  occupy 
the  place  of  those  of  low  tension,  and  thus  be  able  to 
withstand  greater  variations  of  temperature  without 
the  tendency  to  precipitate  any  illuminant.  in  the 
liquid  form. 

it  was  not  my  intention  at  the  outset  to  speak  of 
any  method  of  enrichment  by  means  of  solid  hydro- 
carbons ;  but  perhaps  the  method  of  carburation 
known  as  thealbo-carbon  light  deserves  to  be  noticed. 
Upon  ordinary  gas-lights  it  may,  perhaps,  be  difficult 
to  assure  a  casual  observer  ot  the  efhciency  and 
economy  of  this  principle  ;  but  with  D-candle  gas 
there  is  no  difficulty  whatever.  Most  of  you  wUl  be 
aware  that  at  the  Lockiugham  Gas  Works,  where  my 
process  for  the  extraction  of  benzene  from  the  gas  is 
in  operation,  the  residual  gas  is  quite  until  lor  pur- 
poses of  illumination.  Alter  extracting  about  4  gal- 
lons ot  liqtud  hydrocarbons  per  10,000  cubic  feet  of 
the  gas,  this  debenzolised  gas  has  to  be  burnt  from 
one  of  i^ray  s  '■  market  "  burners  in  order  to  illuminate 
a  room  10  leet  square,  and  that  not  very  sutislactorily. 
ijy  employing  the  albo-carbon  light,  the  illuminating 
power  IS  with  ease  brought  up  to  20  candles,  and  the 
gas  consumption  reduced  from  23  to  about  3^  cubic 
leet  per  hour,  i  think  the  albo-carbon  system 
deserving  of  great  extension,  though  i  am  doubtlul 
whether  the  average  householder  is  sutticieutly 
regardful  of  his  purse  to  undergo  the  extra  labour  of 
charging  the  apparatus  periodically  with  the  necessary 
naphthalene. 

i  must  now  return  to  the  subject  mentioned  in  the 
early  part  of  this  paper — viz.,  the  conversion  of  the 
tar  into  gas,  and  a  method  of  using  this  gas  for 
enriching  the  principal  portion  ;  as,  if  it  could  be 
eflected  satisfactorily,  i  believe  it  would  bring  a 
greater  revenue  to  the  gas  companies  than  by  selling 
the  tar  at  such  ridiculously  low  prices  as  some  of 
them  are  at  present  obtaining,  lar  is  slowly  but 
assuredly  increasing  in  quantity,  though  means  might 
be  adopted  in  the  gas-works  \\hereby  a  large  per- 
centage might  be  curtailed.  Low  temperatures,  with 
9000  cubic  leet  of  gas  per  ton,  will  yield,  with  some 
coals,  IG  gallons  of  tar  ;  whilst  high  temperatures 
will  yield  but  9  gallons,  with  about  11,000  cubic  leet 
of  gas.     Now,  if  in  every  gas-works,  they  would  in 
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this  way  curtail  the  siipply  of  tar,  they  would  be  re- 
ducing the  production  of  the  United  Kingdom  by  about 
30  per  cent.,  which  would  not  fail  to  have  an  effect  on 
prices,  both  of  benzol  and  of  pitch,  which  are  now 
extremely  low,  and  will  not  rise  unless  the  supply  of 
tar  is  diminished.  Then,  again,  instead  of  selling  tar, 
it  can  be  made  to  replace  the  cannel  coal,  now  almost 
universally  employed  for  increasing  the  illuminating 
power  of  ordinary  gas.  I  have  already  attempted  to 
show  that  the  gaseous  illuminants  of  gas 'made  froni 
cannel  coal  are  quite  different  to  those  existing  in 
coal-gas  ;  and  coal-tar  can,  by  proper  treatment,  be 
made  as  valuable  to  the  gas  maker  as  the  best  cannel 
coal. 

In  the  early  days  of  gas  making,  the  attempts  to 
gasify  tar  were  of  a  very  crude  nature.  It  was  run 
into  retorts,  there  to  be  reheated,  or  on  to  trays  placed 
inside  them,  with  the  result  that  every  pipe  and 
outlet  became  speedily  choked  with  pitch.  The  nature 
of  tar  is  now  more  completely  understood,  and  some 
of  us  may  be  able  to  avoid  the  mistakes  into  which 
early  operators  fell.  There  are,  in  tar,  three  sub- 
stances of  no  use  to  the  manufacturer  of  gas  intended 
for  illuminating  purposes — viz.,  pitch,  napthalcne, 
and  anthracene  ;  i\nd  unless  these  are  extracted 
before  treatment,  they  become  his  hHes  noircn.  The 
process  I  am  now  about  to  advocate  depends  upon  the 
elimination  of  these  three  products  from  the  tar,  and 
the  conversion  of  the  renjainder  into  gas.  The  boiling 
point  of  anthracene  is  so  high  that  the  heat  of  the 
retorts  has  very  little  action  upon  it,  unless  the  heat 
is  raised  too  high  ;  in  which  case  viscid  oils  are  pro- 
duced, which  tend  to  choke  up  the  apparatn.s.  Naph- 
thalene is  exceedingly  difficult  to  deal  with.  It 
volatilises  in  a  great  measure,  and  chokes  up  the 
condenser  and  other  cool  portions  of  the  apparatus  ; 
while  another  portion  is  changed  into  di-naiihthyl  and 
iso-dinaphthyl,  which  are  of  no  use  to  the  gas  maker. 
Pitch,  when  carbonised,  yields  only  about  2b  per  cent, 
of  volatile  matter,  nearly  entirely  gas  of  no  light- 
giving  value  whatever  ;  and,  of  course,  if  this  gas 
were  mixed  with  that  from  the  coal,  it  would  much 
dilute  its  illuminating  power. 

It  is  well  known  that  light  oils  from  gas-tar, 
petroleum  spirit,  petroleum  residues,  creosote,  heavy 
oils  from  gas-tar,  etc.,  become  gasified  to  a  great  ex- 
tent by  heating  to  redness,  or  by  passing  over  red-hot 
surfaces,  and  about  80  cubic  feet  of  50-candle  gas 
thereby  obtained  per  gallon,  possessing  a  .specific 
gravity  of  "912,  which,  with  oils  weighing  lO'Slb.  to 
the  gallon,  is  equal  to  16,6(10  cubic  feet  of  ."lO-candle 
gas  per  ton.  Now,  this  rich  gas  approaches  more 
nearly  the  composition  of  rich  cannel  gas,  than  that 
made  from  any  other  substance.  The  greatest  illu- 
mination is  produced  from  the  formation  of  very 
low-boiling  hydrocarbons  of  great  vapour  tension, 
such  as  crotonylene  (C^H'),  which  I  have  often 
separated  in  large  quantities  ;  and  to  these  the 
illuminating  power  is  principally  due.  Thorpe  and 
Young  (Ann.  Chan.  I'harm.  clxv.  1)  found  that  solid 
paraffin,  by  heating  under  pressure,  is  resolved  into  a 
mixture  of  liquid  products  consisting  essentially  of 
low-boiling  paraffins,  and  medium  and  high-boiling 
paraffins  and  olefines  ;  and  there  is  but  little  doubt 
that  some  reaction  or  decomposition  of  this  nature 
takes  place  when  the  vapours  of  the  coal-tar  oils  are 
passed  through  a  red-hot  retort. 

In  order  to  carry  out  this  process  of  enrichment 
upon  a  jiractical  scale  (say  for  works  carbonising  50 
tons  of  coal  per  day),  a  set  of  three  10-ton  tar-stills 
would  have  to  be  provided,  so  that  they  might  be 
worked  in  sequence,  one  always  being  run  oti'  and 
refilled. 

The  raw  tar  is  distilled  in  the  usual  manner,  and 
the  distillate  conveyed  into  three  separate  tanks,  A, 


B,  and  C  ;  the  still  being  stopped  when  a  sample  of 
the  pitch,  on  being  withdrawn,  twists  easily  at  a  tem- 
perature of  55°  C,  and  when  thus  made  it  is  of  an 
extremely  good  quality,  and  commands  a  ready  sale. 
The  contents  of  tank  A  will  remain  liquid,  naphtha- 
lene will  separate  from  tank  B  on  cooling,  and  anthra- 
cene from  tank  C.  If  tank  B  is  constructed  in  the 
form  of  a  filter,  the  naiihthalene  can  be  easily  removed 
from  the  process,  and  either  worked  up,  sold,  or  used 
as  fuel.  The  oils  in  tank  C  must  be  filter-pressed,  to 
remove  the  anthracene  ;  after  which  the  contents  of 
all  are  ready  to  bo  made  into  gas.  When  sufficient 
oils  have  accumulated,  another  of  the  stills  is  filled 
with  a  mixture  from  the  tanks  A  and  B,  and  the  whole 
slowly  distilled  ;  the  vapours  being  passed  directly 
into  one  end  of  a  through  retort  heated  to  dull  red- 
ness, the  gasified  hydrocarbons  passing  out  at  the 
other  end  by  means  of  the  ascension  pipe,  and  mixing 
with  the  gas  from  the  ordinary  retorts.  When  four- 
fifths  of  the  contents  of  the  still  have  been  vapori.sed, 
the  fire  is  withdrawn  and  the  still  filled  up  with  raw 
tar,  which  is  distilled  as  before,  and  the  pitch  run  out 
for  sale ;  after  which,  the  still  is  again  ready  for 
vaporising  another  batch  of  oils.  When  .sufficient 
filtrate  from  the  anthracene  has  accumulated,  it  is 
distilled  in  whichever  still  happens  to  be  at  liberty. 
The  first  fourth  is  run  to  the  creosote  or  B  tank,  the 
second  fourth  into  the  anthracene  or  C  tank  ;  the 
still  being  stopped  when  the  pitch  will  just  soften  at 
50°  C,  when  it  is  run  off  into  the  pitch-house  in  the 
same  manner  as  when  dealing  with  ordinary  tar.  The 
whole  process  is  so  simple  that  any  intelligent  lad 
might  work  it.  It  does  not  depend  upon  any  compli- 
cated chemical  tests  ;  a  thermometer  and  a  liydrometer 
being  the  only  apjiaratus  re<|uired.  In  this  way  every 
gas-works  would  be  able  to  supply  an  illuminating 
gas  of  good  quality  without  the  aid  of  cannel  coal, 
and  to  be  producers  also  of  jiitch  and  anthracene  of 
the  very  best  qualities,  with  which  no  one  could  ever 
think  of  competing. 

In  conclusion,  let  us  see  how  this  would  affect  the 
illuminating  power  of  the  gas  made  by  this  process. 

In  the  case  of  coal  and  cannel — 

100  tons  of  ordinarr  coal  give  lO.OlX)  feet  of  IT-candlc  gas. 
5      ,,       cannel  coal        „    rJ.OOO    „        28     ,, 

Coal  prothice,  1000  c  17  candles 17,000 

Cannel    „  t0t'2S       l.CSO 

In  all  1060  @  17-6  candles. 

Taking  coal  and  gas-tar — 

100  tons  of  coal  give  10.000  feet  of  17-candIe  gas. 
2-S       ,.    tar  oils    ,.      l(i,CO0     ..  50 

Coal  produce,  lOOO-O  ("  17candles 17.000 

Tar  oils    „  Ifi-o  t"  50      2,325 

In  all 1016-5  @  IS'l  candles. 

In  these  calculations,  I  have  taken  12  gallons  of 
tar  to  be  the  produce  from  a  ton  of  coal.  If  more  tar 
is  produced  than  this,  the  comparison  w'ill,  of  course, 
be  more  favourable.  I  have  not  gone  to  the  length  of 
calculating  out  the  results  according  to  the  price  of 
cannel,  which  must  vary  in  every  locality  according 
to  the  cost  of  carriage  ;  but  I  have  endeavoured  to 
show  that  the  7  tons  of  tar  produced  from  100  tons  of 
coal  is  of  value  to  the  gas  maker  ecpial  to  nearly  10 
tons  of  cannel  coal.  It  therefore  seems  to  me  to  be 
the  height  of  absurdity  to  let  tlie  tar  go  away  from 
the  gas-works  at  some  of  the  very  low  iirices  at  jire- 
sent  ruling  ;  and,  moreover,  I  have  not  reckoned  in 
the  values  (if  the  jiitch  and  anthracene  which  would 
also  be  )iroduced.  One  through  retort  will  give  about 
500  cubic  feet  of  gas  per  hour,  besides  a  certain  quan- 
tity of  tar  and  ammoniacal  liquor.  This  is  C(iual  to 
the  decomposition  of  some  7  gallons  of  oil  per  hour. 

In  order  to  prevent  misunderstanding,  I  may  add 
that  the  process  is  patented,  and  I  hope  soon  to  see  it 
at  work. 
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DISCUSSION. 

The  Chairman  said  that  the  whole  question  of  the 
enrichment  of  coal-gas  by  hydrocarbons  needed  much 
morescientific  and  systematic  treatment  than  it  had  yet 
received.  In  some  respects  the  methods  in  use  were 
crude,  and  required  always  intelligent  attention  to 
produce  satisfactory  results.  Mr.  Davis's  contribution 
to  the  solution  of  the  question  was  interesting,  and  it 
appeared  to  him  that  the  technical  problem  of  pro- 
ducing giis  of  a  high  illuminating  power  and  _  a 
more  complete  utilisation  of  the  products  of  coal  dis- 
tillation had  received  an  intelligent  contribution  to 
its  solution  by  the  author. 

Mr.  Fennee  said  he  understood  Mr.  IJavis's  idea 
to  be  that  producers  of  coal-tar  should  utilise  it  for 
the  re-production  of  gas,  but  it  occurred  to  him  that 
Mr.  Davis  had  rather  omitted  to  deal  with  anthracene 
and  other  hydrocarbons  which  were  obtained.  He 
would  ask  Mr.  Davis  whether  the  curious  product 
chrysene  had  been  utilised  1  He  questioned,  looking 
at  the  amount  that  gas-works  obtained  for  their  coal- 
tar,  whether,  if  they  were  simply  to  convert  it  into 
gas,  they  would  realise  as  much  as  now.  If  this  idea 
Avere  carried  out,  they  might  also  not  only  become 
coal-tar  distillers,  but  anthracene  refiners,  and  perhaps 
in  the  future  alizarin  manufacturers. 

Mr.  MACKINNON  said  he  had  been  engaged  for  the 
last  three  years  in  the  very  interesting  problem  of 
enriching  coal-gas.  He  had  been  endeavouring  to  hit 
on  the  proper  hydrocarbons  to  enrich  coal-gas  direct 
either  by  supplying  it  at  the  burner,  or  by  passing 
the  gas  through  a  carburetter.  He  had  tried  a  large 
number  of  hydrocarbons  with  various  effects,  and 
with  regard  to  benzol  he  had  observed  the  very 
curious  fact  which  Mr.  Davis  had  alluded  to,  that 
the  illuminating  power  at  the  commencement  was 
great,  and  then  gradually  diminished.  If  his  surmise 
was  correct,  that  benzol  (commercial)  was  composed  of 
three  separate  hydrocarbons,  benzene,  toluene,  and 
xylene,  ne  could  believe  that  these  hydrocarbons 
were  absorbed  by  the  gas  in  the  order  given.  Some 
of  the  results  he  had  obtained  were  as  follows  :— With 
a  sample  of  90  per  cent,  benzol,  specific  gravity  870'6, 
charge  consumed  4469  grains,  time  occupied  r>-2  hours 
50  minutes,  gas  burnt  ITS)  cubic  feet,  time  for  1000 
cubic  feet  285  hours  10  minutes,  residue  left  in  car- 
buretter, none.  At  the  time  the  experiments 
were  made  the  cost  of  benzol  per  gallon  was  8s.,  it 
was  now  reduced  to  Is.  lid.  The  total  charge  ex- 
perimented upon  was  5000  grains,  and  the  weight 
4.353  grains  ;  1000  cubic  feet  of  gas  required  24,970 
grains  of  the  benzol,  equal  to  "40.3  of  a  gallon  ;  the  cost 
came  to  3s.  4d.  at  8s.  a  gallon.  Total  candles  3276  ; 
exce.ss  candles  due  to  hydrocarbons  1026  ;  excess  of 
candles  in  cubic  foot  456.  The  actual  cost  was  Is.  5d. 
A  large  number  of  experiments  were  made  employ- 
ing various  hydrocarbons  — for  instance,  a  mixture  of 
benzol,  toluol,  benzene  and  gasolene  ;  also  coal-tar 
distilled  with  naphtha  and  shale  spirit.  With  the  dis- 
tillate of  naphtha  he  obtained  no  less  an  increase  than 
6552  candles,  whereas  with  benzol  it  was  3276.  That 
convinced  him  that  a  distillate  of  naphtha  might  be 
found  which  would  answer  all  purposes  for  enriching 
coal-gas,  but  in  this  case  there  remained  a  very  large 
sediment  of  696  grains  unabsorbed  by  the  gas,  and, 
therefore,  it  was  probable  that  the  distillation  should 
have  been  stopped  at  an  earlier  stage.  The  difficulty 
was  to  get  each  hydrocarbon  of  specific  gravity,  not 
mixtures  as  now.  Benzol  (commercial)  was  supposed 
to  be  composed  of  three  diff"erent  substances,  but  his 
impression  was  that  it  was  composed  of  a  much 
larger  number,  which  had  not  yet  been  isolated, 
every  one  of  which  required  a  diiferent  degree  of  heat 
to  volatilise,  and  the  difficulty  was  to  stop  the  process 
at  the  proper  moment  to  get  one  uniform  hydrocar- 


bon, then  uniform  results  could  be  obtained.  Com- 
mencing with,  say  eighteen  candles,  employing  a 
burner  consuming  three  cubic  feet,  at  the  end  of  the 
consumption  of  the  hydrocarbon  you  would  have  the 
same  result  ;  but  at  the  present,  you  commenced 
with  eighteen  or  twenty  candles  and  gradually  went 
down  to  five  or  six.  Mr.  iNLickinnon  regretted  that 
he  could  not  take  up  more  time  in  this  matter. 

Mr.  Davis,  in  reply  to  Jlr.  Fenner,  said  he  had 
mentioned  that  in  the  distillation  of  the  coal-tar  as 
it  came  from  the  ordinary  hydraulic  main  one-third 
portion  of  the  distillate  was  to  run  into  tank  called  C. 
The  anthracene  was  separated  from  that  tank,  and 
was  hydraulically  pressed  for  sale.  The  oils  ex- 
pressed from  the  anthracene  contained  some  of  the 
chrysene.  Some  would  be  sold  with  the  anthracene, 
and  the  remainder  go  away  with  the  pitch.  With  re- 
gard to  the  suggestion  that  these  portions  coiild  not 
be  carried  out  under  the  present  Acts  of  Parliament, 
it  need  only  be  pointed  out  that  a  great  many  gas- 
works do  now  distil  their  own  tars  in  both  London  and 
the  provinces.  The  question  was,  however,  AvUether 
tar  would  produce  as  much  value  when  used  instead 
of  cannel  coal  as  when  sold  in  open  market,  and  he 
had  tried  to  show  that  seven  tons  of  tar  might  be 
made  equal  to  ten  tons  of  cannel  coal.  It  was,  there- 
fore, very  easy  without  elaborate  calculation  to  find 
out  what  tar  should  be  sold  at  the  various  works. 
j\lr.  ^Mackinnon  stated  he  had  used  ninety  per 
cent,  benzol  for  carburetting  gas. '  There  was  no 
doubt  that  ninety  per  cent,  could  be  used  if  it  were 
profitable,  but  from  the  solvent  naphtha  Dr.  Letheby 
used  there  could  be  nothing  but  failure.  Still,  how- 
ever, there  is  the  gradual  decrease  in  vaporisation  to 
be  got  over  even  when  using  ninety  per  cent,  benzol. 

NOTES    ON    RUSSIAN    TURPENTINE    AND 
ITS  ATMOSPHERIC  OXIDATION. 

BY   C.    T.    KINCiZETT,   F.I.C.,   F.C.S., 
Vice-President,  Society  of  Public  Anali/sts. 

In  a  paper  communicated  to  this  Society  some  three 
years  ago  by  Dr.  H.  E.  Armstrong,*  attention  was 
directed  to  the  remarkable  ditterences  in  the  optical 
character  of  a  number  of  samples  of  Russian  tur- 
pentine ;  and  from  the  rotatory  powers  then  given  in 
illustration  of  that  fact,  he  infers  that  the  proportions 
in  which  its  two  chief  recognised  constituents  are 
present  probably  vary  considerably,  and  that  they  are, 
perhaps,  accompanied  with  other  isomeric  hydro- 
carbons. 

I  have  found  that  not  only  do  different  samples  of 
Russian  turpentine  present  differences  in  optical 
character,  but  that  they  exhibit,  also,  equally  striking 
difterences  in  specific  gravity  and  .susceptibility  to 
oxidation  by  air.t 

For  a  long  time  I  entertained  the  hope  that  a  study 
of  the  physical  properties  of  ditterent  samples,  and 
the  chemical  history  of  their  oxidation  by  air,  would 
lead  to  the  discovery  of  some  simple  relation  be- 
tween the  results  whereby  the  behaviour  of  any  par- 
ticular sample  upon  expasure  to  oxidation  could  be 
inferred  beforehand.  While,  however,  I  have  not 
been  so  fortunate  in  this  re.spect  as  I  had  wished, 
the  results  seem  to  be  of  sufticient  interest  to  warrant 
record. 

Parcels  of  Russian  turpentine  bought  direct  from 
the  importer,  derived,  it  is  believed,  from  a  common 

-  Jour.  Soc.  Chetn.  Indiistryri882,  p.  479. 

t  For  a  collective  account  of  my  investiKations  respecting 
the  air  oxidation  of  terpenes  and  allied  suDstances.  and  the 
turpentine  industry,  see  my  book,  "  Nature's  Hygiene,"  2nd 
edition,  chapters  vi.  and  ix.  (Bailli^re  &  Co.). 
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source,  and  obtained  by  the  same  distillation,  are  by 
no  means  uniform  in  cjuality  ;  the  contents  of  each 
barrel  differ,  as  a  rule,  in  one  or  more  respects, 
from  those  of  every  other  barrel.  This  variability 
in  composition  is,  doubtless,  attributable  in  the  main 
to  the  method  of  distillation  which  is  practised  in 
Russia,  but,  in  part,  to  the  fact  that  the  turpentine 
is  not  yielded  by  a  single  species  of  pine.  Although 
the  trees  which  are  employed  are  chiefly  the  I'inits 
syhestris  and  Finuf:  U-dtbovrii,  even  they  are  not 
exclusively  used  ;  and  as  in  the  method  of  jireparation 
the  wood  itself  is  subjected  to  distillation,  it  neces- 
sarily follows  that  at  each  stage  of  the  jirocess  rela- 
tively different  quantities  of  the  several  kinds  will  be 
undergoing  both  distillation  and  destructive  distilla- 
tion. 

In  the  first  place  there  is  no  evidence  that  the  tur- 
pentines furnished  by  the  I'iniis  hdehonrii  and  other 
kinds  of  tree  are  identical  with  that  obtained  from 
the  rinus  t^i/lve.^his.  Further,  there  is  reason  to  be- 
lieve that  the  turpentine  obtained  from  the  different 
parts  of  a  tree  is  not  absolutely  uniform  in  composi- 
tion. For  instance,  Tilden*  found  that  a  sample  of 
0/cinn  folidriim  Fini  fylvestiis  furnished  upon  frac- 
tionation two  terpenes,  one  of  which,  smelling  like 
ordinary  American  turpentine,  boiled  at  156°  to  159°, 
but  was  more  strongly  dextrorotatory  than  austra- 
lene  (a  column  of  100mm.  rotated  the  plane  of 
polarisation  4-18°  48') ;   whereas  the  other  terpene 


A 


demonstrated  the  probable  presence  of  furfurane 
(tetraphenol)  and  sylvane  (CjHsOMe),  a  homologue 
of  tetraphenol,  in  the  low-  boiling  portion  of  the  wood 
oil  obtained  by  the  dry  distillation  of  pine  wocd.| 

Considering  all  these  circumstances,  it  is  not  matter 
for  surprise  that  Russian  turpentine  should,  as  found 
in  commerce,  present  such  want  of  uniformity  in 
odour,  colour,  boiling  point,  specific  gravity,  optical 
behaviour  and  osidisibility.  Indeed,  it  would  appear 
that  the  only  method  of  obtaining  an  absolutely  uni- 
form turpentine  oil  (iiresjiective  of  kind)  consists  in 
the  separative  distillation  (as  distinct  from  destructive 
distillation)  of  one  particular  part  of  the  trees  belong- 
ing to  a  single  species. 

With  reference  to  what  follows,  I  should  explain 
that  it  refers  to  manufacturing  operations  having  for 
object  the  production  of  "Sanitas  fluid"  and 
"Sanitas  oil,"  they  being  respectively  the  aciueous  and 
oily  products  obtained  by  my  process  of  air-oxidising 
turpentine  in  the  presence  of  water  at  a  temperature 
of  about  60'  C. 

The  results  of  the  various  experiments  cannot  be 
compared  together,  as  the  relative  quantities  of 
turpentine  and  water  which  were  employed  therein 
were  not  uniform,  and  the  oxidation  of  the  turpen- 
tine was  not  carried  on  for  the  same  period  in  each 
experiment.  In  brief,  the  results  attending  the  oxi- 
dation of  any  one  .sample  of  turpentine  can  only  be 
compared  with  the  results  attending  the  oxidation  of 


boiled  at  170°,  but  was  Isevorotatory  (per  100mm. 
^=  -  4^),  unlike  sylvestrene  (b.  p.  171°  to  171'5°), 
which  is  dextrorotatory  (100mm.  :=  -I-  17°).  Tilden 
concluded,  however,  that  it  was  sylvestrene,  but  this 
does  not  appear  to  be  further  proved.  Later  on, 
Atterbergt  obtained  from  the  oil  extracted  from  the 
needles  of  Finns  jnimUin  a  hydrocarbon  which  he 
also  regards  as  identical  with  sylvestrene,  but  which 
exhibited  rotatory  power  of  -  5'38.  Tlie  question 
arises,  then,  is  this  terpene,  which  resembles  sylves- 
trene in  its  boiling  point  only  (so  far  as  yet  proved), 
but  which  differs  from  it  in  its  optical  character,  a  dis- 
tinct hydrocarbon  1 

Again,  "  pine  cone  oil,"  which  is  obtained  by  dis- 
tilling with  water  the  cones  of  Ahies  2^^''tinata, 
differs  in  properties  from  "  dwarf  pine  oil,"  which  is 
similarly  obtained  from  the  young  tops  and  cones  of 
Funis  pumilio,  while  both  of  these  oils  are  said  to  be 
dissimilar  to  "  pine  leaf  oil,"  which  is  yielded  by 
the  leaves  of  Finns  si/tvesiris,  or  Finns  aides. 

Lastly,  the  turpentine  is  undoubtedly  accompanied 
with  the  products  of  destructive  distillation  of  botli 
rosin  and  the  wood,  including  various  hydrocarbons 
(cymene,  benzene,  toluene,  xylene,  paraffins,  etc.), 
creosote,  and  tar  and  othei   acids.     Atterberg  has 

•  Journ.  Chem.  Soc.  Trans.  1878,  p.  83. 
t  Ibid.  Abstracts,  1882,  p.  410. 


other  samples  in  the  same  series.  In  each  series,  how- 
ever, the  relative  (juantities  of  water  and  turpentine, 
the  duration  of  the  air-current,  and  the  temperature  at 
which  the  process  was  conducted,  were  as  nearly 
identical  as  could  be  arranged  upon  the  scale  employed. 

The  rotatory  powers  (for  columns  of  200inm.  of  the 
turpentines  used)  in  the  first  two  series,  were  deter- 
mined by  Dr.  H.  E.  Armstrong,  as  described  in  his 
paper  to  which  reference  has  been  made.  In  all  the 
other  series  the  reported  rotatory  values  are  merely 
the  scale  readings  obtained  upon  examining  layers  of 
200mm.  in  a  "  Portable  Saccharimeter "  (of  Carl 
Zeiss  of  .Jena,  and  supplied  by  Mr.  Baker  of 
London)  by  turning  the  rotating  eye-piece  until 
both  semi-circles  of  the  rock  crystal  plate  acquired 
as  nearly  as  possible  the  same  reddish  violet 
colour.  I  may,  however,  mention  that  two  [samples 
of  American  turpentine  examined  by  this  instrument 
gave  the  same  scale  reading  of  23'5°. 

The  instrument  consists  of  a  glass  tube,  A,  of 
exactly  200mm.  in  length,  closed  by  parallel  plates 
of  glass,  .s  .«,  at  both  ends,  which  is  inserted  into  a 
brass  tube,  H.  This  brass  tube  carries  a  divided 
circle,  C,  divided  by  half-degrees,  and  upon  this 
circle  a  shorter    tube,  D,  rotates   and    contains  a 

}  Journ.  Chem.  Soc.  AbstractB,  1880,  p.  663. 
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Nicol  prism,  a  (the  analyser).  The  rotation  of  D  is 
measured  on  the  divided  circle  by  means  of  an  index 
pointer,  d.  The  other  end  of  B  bears,  by  means  of 
an  eccentric  pivot,  F,  a  short  tube  E,  with  another 
Nicol  prism,  p  (the  polari.ser),  and  a  double  plate  of 
rock  crystal,  (/. 

The  amount  of  oxygen  absorbed  by  the  turpentine 
in  each  observation  was  calculated  by  multiplying 
the  increase  in  its  specific  gravity,  by  the  number  of 
gallons  of  the  product. 

The  peroxide  of  hydrogen  observed  in  the  aqueous 
solution  does  not  represent  the  whole  amount  obtain- 
able, but  only  the  (piantity  actually  present  therein 
at  the  time  of  examination. 

The  amount  of  peroxide  of  hydrogen  obtained 
per  lb.  of  oxygen  fixed  in  the  oil  of  turpentine  has 
beeu  calculated  in  each  instance  by  dividing  the 
grammes  HiO;  by  the  lbs.  of  oxygen  ab-sorbed. 

Series  I. 


Series  IV. 


Rotatory 

Lbs.  of 

Grms.  H0O2  ob- 

Power. 200mm. 

Oxygen  ab- 

Grms. H2O2 

tained  per  lib. 

Turpentine 

sorbed  by  the 

obtained. 

0  absorbed  by 

used. 

Turpentine. 

Turpentine. 

30-10 

•96 

125 

130 

31-20 

2-52 

385 

154 

32-27 

1-87 

255 

136 

32-27 

7-50 

324 

43 

32-50 

3-00 

232 

77 

31-80 

3-15 

264 

81 

36-18 

7-75 

417 

S3 

36-40 

5-94 

463 

78 

37-50 

5-83 

630 

108 

39-44 

7-15 

992 

138 

39-52 

5-81 

695 

Via 

39-58 

3-75 

477 

127 

40-42 

5-04 

802 

159 

42-10 

3-96 

904 

228 

44-11 

3-24 

4-22 

130 

46.45 

6-83 

621 

106 

r6-3o 

867 

137 

5-28 

650 

1-23 

5-72 

686 

1-20 

38-26 

3-BO 

473 

131 

(Bulked). 

4-80 

542 

113 

384 

394 

103 

7-65 

541 

71 

ls-75 

403 

60 

I  should  remark,  in  respect  of  this  series,  that  as  no 
accurate  record  has  been  kept  of  the  quantity  of 
aqueous  product,  I  have  been  obliged  to  assume  that 
exactly  the  same  quantity  was  obtained  in  all  in- 
stances. The  last  eight  cases  in  the  series  serve  to 
illustrate  the  difficulty  experienced  in  maintaining  as 
many  oxidisers  under  absolutely  identical  conditions 
Nevertheless,  it  may  be  noted  that  the  average  quan- 
tity of  peroxide  of  hydrogen  obtained  in  these  eight 
cases,  where  the  same  bulked  turpentine  was  em- 
ployed, was  lOTgrms.  per  lib.  oxygen  absorbed  by  the 
turpentine,  and  this  figure  agrees  somewhat  nearly 
with  the  oil  of  nearest  rotatory  power  in  the  preced- 
ing cases,  in  each  of  which,  turpentine  from  separate 
barrels,  was  oxidised. 

Series  II. 


Rotatory  power 

(ScaleRuading), 

200mm. 

Turpentine. 

Lbs.  Oxygen 
absorbed  by 
Turpentine. 

Grms.  HnO^ 
obtained. 

Grms.  H-iO;  ob- 
tained per  lib. 
Oxygen 
absorbed  by 
Turpentine. 

31 
32 
35J 
36 

4-93 

4-76 
11-20 
11-20 

46 
128 
675 
1131 

9 

27 
60 
100 

31 

381 
39 
39i 


Series  III 

3-00 

00 

6-66 

617 

7  00 

Sl2 

650 

499 

7-35 

573 

18 
92 

77 

77 
77 


Rotatory  power 

(ScaleReading). 

200nim. 

Turpentine. 


30 

30i 

32 

32 

32 

34 

36 

37j 

38 

38 

39 

41 


Lbs.  of 

Oxygen 

absorbed  by 

Turpentine. 


6-80 
3-36 
3-71 
6-40 
2-88 
4  05 
3-60 
600 
4-80 
4-76 
3-60 
8-05 


Grms.  Hj02 
obtained. 


278 
166 
1-29 
332 
45 
219 
462 
389 
479 
336 
293 
540 


Grms.  HjOj 

obtained 

per  lib.  Oxygen 

absorbed. 


41 

49 
34 
52 
15 
54 
1-28 
65 
99 
70 
81 
67 


Series  V. 


30 

4-20 

324 

77 

30i 

300 

263 

88 

31 

1-30 

117 

90 

31 

3-00 

130 

43 

31 

10-85 

701 

64 

31i 

9-10 

631 

69 

33 

5-40 

398 

74 

33 

4-95 

253 

51 

W, 

5'75 

624 

108 

35 

3-90 

239 

61 

36 

7-80 

712 

91 

36i 

3-60 

250 

69 

Series  "VI. 


u~           1 

c 

otatory  Powe 
cale  KoadiDgs 

20Omm. 
Turpentine. 

Mi? 

■3—  3  b 

£11 

0 
S  0 

5 

KE2. 

^^ 

30 

•8012 

1-166 

4-42 

681 

154 

31 

•8620 

r4-32 

■78 

119 

191 

32j 

35 

•8722 

i-;i30 

3^84 

290 

7i) 

■8671 

f286 

•92 

229 

216 

35 

-8703 

1^750 



161 

— 

36 

-8649            1-338 

2^52 

3.'0 

120 

37 

•8661      1       1^080 

■93 

136 

14a 

37 
37 

-8696            2-370 

4^46 

213 

47 

-8706 

1-300 

3^74 

399 

106 

37 
37 
38 

-8721 

1-372 

— 

140 

— 

•8670 

1-370 

— 

267 

— 

■8697 

0-912 

5-48 

615 

112 

38 
38 

•8689 

1-610 

3-86 

235 

61 

•8658 

■738 

4^80 

814 

170 

38i 

•8633 

•794 

103 

375 

362 

39 

■8706 

■920 

3-60 

707 

195 

39 

■8672 

■802 

4-44 

503 

113 

39 

•8632 

■496 

1-90 

142 

39J 

■8656 

■778 

•2-44 

272 

111 

39J 

■8677 

1-298 

3-44 

5'25 

152 

40 

■8698 

1-400 

7^21 

791 

109 

40 

■8697 

1-236 

0-i1 

984 

186 

404 

,       ■8C69 

1-190 

5-61 

534 

95 

41 

■8653 

1-308 

1-31 

358 

272 

Uh 

■8650 

■990 

5-40 

1069 

198 

In  Series  I.  to  V.  the  specific  grav 

ity  of  the  turpen- 

tine  was  not  determined,  but  was  c 

alculated  at  '865  ; 

in  Series  VI.,  however,  it  was  deter 

mined  by  weight 

in  the  usual  manner,  but  that  of  th 

e  oxidised  oil  was 

still  done  by  the  hydrometer. 

Series  YII 

Lbs.  of 

Grms.  H.O3 

powerlScale 

Readings) 

200mm. 

Sp.  Or.  of 
Turpentine. 

Oxygen 

absorbed 

by  tlie 

Gi 

I 

ob 

ms.  of 
i,0: 
lained. 

per  lib.  ot 

Oxygen 
absorbed  by 

Turpentine. 

Turpentine. 

Turpentine. 

.34J 

■8646 

— 

66 

— 

34* 

■8662 

— 

612 

— 

■8683 

2^010 

274 

136 

38i 

■8666 

— 

.162 

— 

39 

■soil 

1^829 

311 

170 

39 

■8685 

.■463 

166 

357 

39 

■8656 

3^]51 

691 

187 

40 

■8612 

■232 

31 

133 

40 

■8641 

2^321 

427 

183 

41 

■8666 

1^6-20 

183                    298 

Hi 

■8651 

— 

531                    — 

414 

■8642 

4^450 

954                    214 

44 

■866 

J 

0-. 

,88 

356 

606 
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Ii^  this  series  the  specific  gravities  of  the  oxidised 
oils,  as  also  those  of  the  turpentines  employed,  were 
determined  by  weight.  It  is  seen  from  these  results 
that  Russian  turjientine  as  met  with  in  commerce 
ranges  in  specific  gravity  from  '8(i-20  to  '8722,  and 
that  it  contains  from  '496  to  2:37  per  cent,  of  matter 
by  weight  in  volume  which  is  non  -  volatile  at 
lOO'C. 

It  is  almost  ini])ossibIe  to  draw  any  conclusions 
regarding  the  production  of  paroxide  of  hydrogen  in 
relation  to  the  rotatory  powers  of  the  turpentines 
examined  ;  but,  if  it  be  safe  to  conclude  anything 
at  all,  it  is  that  the  oils  of  the  higher  rotatory  values 
serve  best,  and  that  next  in  order  come  those  of  low 
rotatory  value.  If  this  conclusion  be  drawn,  then  we 
must  look,  not  alone  to  .sylve.strene  ( +  34°  per  200mm. : 
Atterberg,  confirmed  by  Tilden)  as  the  source  from 
which  the  peroxide  of  hydrogen  is  obtained,  but  al.so 
to  a  hydrocarbon  of  comparatively  high  rotatory  power 
not  identical  with  the  chief  constituent  of  American 
turpentine  (australene),  for  that  substance  is  not 
readily  oxidisable  and  is  not  a  prolific  source  of 
peroxide  of  hydrogen. 

I,  however,  hesitate  to  draw  any  fixed  conclusion 
until  a  further  series  of  observations  have  been 
made  upon  different  samples  of  Russian  turpentine 
to  be  submitted  to  oxidation  in  the  .same  oxidiser 
under  precisely  identical  conditions.  In  the  mean- 
time the  results  of  my  observations  herein  recorded 
have  some  interest  of  their  own. 

In  conclusion,  I  may  remark  that  I  cannot  confirm 
the  statements  which  have  been  placed  on  record 
regarding  the  marked  physiological  efl'ects,  including 
violent  headache,  induced  by  Ru.ssian  turpentine. 
Such  efl'ects  have  not  been  observed  in  the  works  of 
the  Sanitas  Company,  Limited,  where  the  air  is 
always  loaded  with  the  vajiour  of  Russian  turpentine. 
On  the  other  hand,  the  atmosphere  is  balmy  and 
pleasant,  and  quite  devoid  of  no.xious  properties. 


DISCUSSION. 

The  Chairman  said  one  of  the  questions  which 
had  yet  to  be  solved  was  the  chemical  history  of 
turpentine.  The  suggestion  now  made  as  to  the  pos- 
sibility of  diiferent  jiroducts  coming  from  dift'erent 
parts  of  the  tree  was  what  might  be  ex])ected  from 
the  exceedingly  diversified  manner  in  which  the  active 
principles  of  jilants  w-ere  distributed,  and,  where 
more  than  one  active  principle  was  found  in  the 
same  plant,  the  very  varied  way  in  which  they  were 
severally  distributed.  For  example,  in  a  different 
branch  of  physiological  chemistry,  it  was  found  in 
the  distribution  of  the  various  cinchona  bases  in  trees 
that  one  part  of  the  tree  would  produce  chiefly 
hi'vo-gyrate  alkaloids,  whilst  the  root  of  the  same 
tree  would  produce  chiefly  dextro-gyrate  alkaloids. 
There  was  nothing  at  all  surprising,  therefore,  that 
one  part  of  the  same /(/»!<.?  should  produce  one  form 
of  oil  of  turpentine,  whilst  another  part  of  the  same 
tree  would  produce  a  totally  difierent  one.  The 
ciuestion  here  opened  up  of  the  relation  between  the 
optical  and  the  chemical  properties  of  various  turpen- 
tines to  their  oxidising  power  was  a  very  interesting 
one,  and  probably  these  secondary  actions  of  the 
turpentine  might  throw  a  considerable  light  on  their 
constitntion. 

Mr.  Thos.  Christy,  agreeing  with  the  chairman's 
remarks,  thought  that  the  products  greatly  depended 
on  the  nature  of  the  sap,  rising  in  the  tree  at  the 
time.  To  obtain  pistachios  of  fine  flavour,  trees  had 
to  be  tapped  to  get  rid  of  the  turpentine,  and  prevent 
the  flavour  reaching  the  nuts.     Possibly  the  character 


of  turpentine  depended  as  much  on  the  time  of  year 
as  on  the  part  of  the  tree  from  which  it  was  ex- 
tracted. 

jMr.  Fennee  said  as  far  as  his  experience  with 
rosin  spirit  (to  which  substance  Mr.  Kingzett  had  ver- 
bally referred)  went  he  had  always  found  that  either 
in  the  crude  or  rectified  state  it  was  a  valuable  article 
of  commerce,  quite  irresjiective  of  its  being  used  as 
an  adulterant.  Brunswick  Black,  Black  Japan,  a 
black  varnish,  pine  varnish,  and  many  other  useful 
articles  were  made  with  it.  He  remembered  the 
time  very  well  when  he  had  sold  highly  rectified 
rosin  spirit  for  as  much  as  £80  a  ton  ;  at  the  present 
time  if  fairly  rectified  it  was  worth  £]b  to  i-'lO,  as 
compared  with  turpentine  at  about  i'27.  It  was 
quite  clear  to  his  mind  that  no  trading  house  would 
buy  turpentine  adulterated  wdth  rosin  spirit,  except 
to  a  very  slight  degree,  because  the  odour  of  the  two 
was  so  clistinct  that  they  could  not  well  be  mistaken. 
With  reference  to  using  it  in  paint,  that  could  only 
be  for  rough  work  covering  a  very  large  surface,  or 
making  all  descriptions  of  ship-bottom  compositions. 
Russian  turpentine  was  an  article  which  bad  been 
known  in  commerce  for  many  years,  and  was  very 
useful  in  its  way.  Latterly  he  had  seen  in  the 
London  market  a  beautiful  article  introduced  from 
Poland,  almost  water-white,  having  a  strong  and  dis- 
tinct odour.  In  that  case  also  he  knew  it  could  not 
be  mixed  or  disguised  in  the  shajie  of  turpentine,  and 
as  far  as  his  knowledge  went  of  these  various  fluids 
they  were  highly  useful,  and  had  a  fair  commercial 
value. 

Mr.  Kingzett,  in  reply,  said  lie  believed  that  less 
than  ten  years  ago,  Russian  turpentine  was  com- 
paratively  a  drug  in   the    market,    and   was    only 
emjiloyed     by    jiaint     and    varnish    makers    when 
American  turpentine  went  up  to  a  very  high  ]irice. 
Since  then  his  company  had  used  large  (juantities, 
and  had  become,  indeed,  probably  the  largest  con- 
sumers in  the  world  of  Ru.ssian  turpentine,  and  con- 
sequently there  had  been  an  increasing  interest  in 
the  article,  so  that  now  it  competed  to  some  extent 
with  American  turpentine  in  the  English  market  for 
use  in  paint  and  varnish-making.     So  long  as  it  was 
used  fairly  as  a  solvent  which  could  be  afterwards 
got  rid  of  by  volatilisation,  he  saw  no  objection  to  its 
use  or  even  that  of  rosin  spirit,  for  they  served  just 
as  well  as  a  high-priced  turpentine.     At  the   same 
time,  he  protested  very  strongly  both  as  a  chemist 
and  as  a  business  man  against  mixing  rosin  spirit 
with  turpentine,  and  i)articularly  to  its  being  sold  as 
turiientine.    Whilst  allowing  that  English-made  rosin 
spirit  had  such  a  characteristic  odour  that  even  when 
present   in  a  very  small   percentage   admixed   with 
turpentine  it  could  be  detected  by  the  smell  alone, 
the  fact  remained  that  rosin  spirit  as  made  on  the 
Continent  (in  Germany)  was  quite  a  different  pro- 
duct.     It  was  very  highly  refined,  and  the  highest 
qualitiesof  this  kind  could  not  be  bought  at  the  present 
time  under  i'19  to  £2i)  per  ton.      It  was  po.'isible  to 
mix  a  large  proportion  of  this  substance  with  good 
Russian  turpentine  without  detection,  even  by  per- 
sons most  familiar  with  the  article,  otherwise  than 
by  chemical  means.     The  two  samples  of  rosin  spirit 
he  had  shown  that  evening  were  of  this  character,  and 
when  mixed  with  Russian  turpentine  the  adulteration 
could   not   be   detected   except   by   analysis.      Only 
recently  he  had  a  large  parcel  of  so-called  Russian 
tur]ientine  offered  him,  which  upon  examination  he 
found  to  be  absolutely  innocent  of  turpentine  ;  it  did 
not  contain  1  per  cent.,  being  entirely  German-made 
rosin  spirit  devoid  of  rotatory  power.     It  was  this 
reprehensible  })ractice  of  adulteration  which  enabled 
merchants  to  ofler  Russian  turpentine  at  any  figure 
which  would  be  likely  to  secure  trade. 


Jan.  29,1586.1    THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTllY. 


11 


(Slaggoto  anD  Cfflcst  of  ^cotJanD 
Section. 

Chairman:  J.  N'cilson  Culhhcrlson. 

Vice-chaiTinan  :  E.  J.  ^lills. 

Jicn.  Vic€-chair7iiaii :  E.  C.   C.  Stanford. 

Committee  : 


J.  Fj  fc. 
J.  Kapier. 
T.  L.  Patterson, 
li.  Piillar. 
J.  B.  Headman. 
F.  3.  Kovon. 
K.  R.  Tatlock. 
W.  Wallace. 
Hon.  TrcaRvrir : 
3.  J.    Coleman,  15,  AVest  Nile  Street,  GlaEgow. 
Local  Secretary: 
G.  G.  Henderson.  Cliemical   Laboratory, 
University  of  Glasgow. 


George  Beilby. 
A.  Crum-Bro  wn. 
J.  Y.  Buchan  an. 
T.  Carnelley. 
J.  Christie. 
W.  J.Chrvstal. 
\V.  J.  A.  Donald 
J.  Ferguson. 


BUSINESS  FOR   NEXT  MEETING. 

February  1.— Sir.  T.  N.  \Vhitcla-n-— "Notes  on  the  Nature  of 
Soaps." 

February  2.— Mr.  Charles  Fawsitt— "  On  the  Waste  Carbon 
Dioxide  from  the  Manufacture  of  Alcohol." 

Notices  of  papers  and  communications  for  the  meetings  to  I  c 
sent  to  the  Local  Secretary. 


The  Third  Meiting  of  the  Session  was  held  in  the 
Booms,  ~'07,  Bath  Street,  on  I'vesday,  5th  Janvai-y, 
1SS6. 


PEOF.    SIILL.S   IN   THE   CHAIF,. 


THE     SPECIFIC     HEATS     OF     GASES     AT 
HIGH    TEMPEKATrEES. 

BY   DUGALD   CLERK. 

The  experimental  determination  of  tbe  specific  heat 
of  any  gas  at  ordinary  temperatures  between  0°  and 
200°  C.  is  a  matter  of  very  considerable  difficulty. 
At  elevated  temperature.s,  1000°  C.  and  upwards,  the 
difficulties  so  greatly  increase  that  the  method  avail- 
able for  lower  temperatures  becomes  quite  imprac- 
ticable. Until  very  recently  no  urgent  commercial 
need  pre.ssed  for  exact  knowledge  on  this  subject. 
The  steam  and  hot  air  engines  hitherto  brought  into 
use  dealt  with  their  working  fluids  at  comparatively 
low  temperatures  ;  accordingly  chemists  and  phy- 
sicists have  not  applied  themselves  to  the  exact 
determination  of  the  necessary  con.stants  at  the 
higher  temperatures.  Pure  science,  of  which  so 
much  is  now  heard,  seldom  supplies  motive  suffi- 
ciently powerful  to  induce  the  necessary  expenditure 
of  means  and  labour  always  requisite  for  exact 
quantitative  work.  The  requirements  of  industry, 
chemical  and  otherwise,  have  really  given  rise  to 
most  of  the  exact  science  of  to-day,  instead  of,  as  is 
often  represented,  science  originating  industry. 
Under  the  stimulus  afforded  by  the  growth  of  the 
steam  engine,  physical  constants  for  steam,  for  air 
and  other  gases  and  liquids,  have  been  exactly  deter- 
mined ;  indeed,  the  whole  science  of  thermodynamics 
seems  to  have  originated  in  its  study.  Quantitative 
electricity,  as  an  exact  science,  is  largely  indebted  for 
its  present  position  to  the  industrial  requirements  of 
the  telegraph  and  the  electric  light. 

In  the  .same  way  quantitative  chemistry  has  bene- 
fited from  chemical  industry. 

The  recent  development,  the  gas  engine,  now 
urgently  calls  for  accurate  quantitative  knowledge  of 
many  properties  of  gaseous  explosion,  both  chemical 
and  ])hysical.  At  present  but  little  is  accurately 
known  ;  the  object  of  this  paper  is  to  point  cut  what 
that  little  is. 


Eegnault  experimented  upon  many  gases  by  pass- 
ing a  given  volume  at  a  known  temperature  through  a 
spiral  tube  surrounded  with  water  contained  in  a 
vessel  which  formed  the  calorimeter,  the  temperature 
of  entry  and  exit  of  the  gas  being  observed  together 
with  the  change  in  temperature  of  the  calorimeter 
thermometer ;  the  amount  of  heat  added  to  or 
abstracted  from  the  calorimeter  is  known,  and  there- 
fore the  capacity  for  heat  of  the  gas.  The  results 
obtained  are  evidently  the  specific  heats  at  constant 
pressure  ;  the  heat  applied  not  only  rai.ses  the  tem- 
perature but  it  also  causes  expansion  against  a 
resistance,  the  atmospheric  pressure.  AVhen  the 
I  volume  of  the  gas  is  kept  constant  by  confining  it  in 
a  ck'.sed  vessel,  less  heat  is  required  to  raise  it 
through  a  given  temperature.  Less  heat  by  just  the 
amount  of  work  which  would  lie  done  against  atmo- 
sphere if  exjian.sion  were  jiermitted. 

The  specific  heats  are  known  as  specific  heat  at 
constant  pressure,  and  specific  heat  at  constant 
volume,  or  sometimes  as  the  apparent  and  true 
specific  heats.  Some  jihysicists  consider  the  specific 
heat  of  any  substance  at  constant  volume  when  in 
the  truly  gaseous  state  as  the  true  specific  heat  of  the 
.substance  in  all  states,  and  the  difference  between 
this  and  the  values  actually  found  for  solids  and 
licjuids  heated  under  ordinary  conditions  they  con- 
sider t»  be  due  to  the  internal  work  done  by  the  heat 
I  in  expanding  the  solid  or  liquid  against  the  cohesion 
I  proper  to  the  substance. 

I  The  following  are  the  specific  heats  of  the  gases 
concerned  in  a  gaseous  explosion  for  low  tempera- 
tures as  given  by  Eegnault : — 

SPECIFIC  HEATS  OF  GASES  (REGNAULT). 
(Gases.     Unit  weights  Water,  1.     Unit  volumes  Air,  1. ) 


Constant 
pressure. 

Constant 
volume. 

Constant 
volume. 

Air  

0-237 

0-168 

100 

0-217 

0-155 

102 

Nitrogen         

0"2U 

0-173 

1-00 

3-109 

2-406 

0-99 

Carbonic  Acid   

0216 

0171 

1-55 

Carbonic  Oxide — 

0-215 

0-173 

100 

Water  (Steam)  .... 

o-fso 

0-369 

1-3G 

The  specific  heat  of  solid  and  liquid  bodies  is  found 
generally  to  increase  with  increasing  tf niperature, 
the  increase  being  more  rapid  as  the  melting  jioint  is 
approached  in  a  solid  or  the  boiling  point  in  a  liquid. 
In  gases  very  little  change  is  observed,  a  slight 
change — an  increase— occurring  when  it  is  easily 
liquefied— that  i.s,  when  it  is  not  greatly  removed 
from  its  boiling  point  in  the  li(iuid  state.  The 
change  is  so  slight  that  it  has  hitherto  been  assumed 
by  many  physicists  that  a  perfect  gas  will  not  change 
appreciably 'its  capacity  for  heat  even  at  very 
elevated  temperatures.  The  remarkable  law  of 
Dulong  and  Petit,  that  the  .specific  heats  of  the 
elements,  in  similar  states,  when  multiplied  by  their 
combining  weights  give  a  constant  number,  holds 
with  but  few  exceptions.  It  is  true  with  close 
approximation  for  the  elementary  nearly  perfect 
ga.ses,  also  for  compounds  which  are  nearly  perfectly 
gaseous. 

The  molecular  heat  of  an  elementary  gas  is  its 

specific    heat    at   constant  volume  into    twice  the 

atomic  weight  :  the  molecular  heat  of  a  compound 

gas  is  its  specific  heat  at  constant  volume  multiplied 

',  by  its  molecular  weight. 
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MOLECULAR    HEATS    OF    GASES    (COXSTAXT 
VOLUME). 

( Limits  0"  to  200"  C.) 

Specific  heat  at  coiifitnnt 
volume  X  molecular  weight. 

Oxygen  0155      x      (16x2)  =  4!)fi 

NitroKen    0-173      x      (14x2)  =  ISt 

Hvdrogen 2-J06      x       (1x2)  =  i'il 

Carbonic  Acid    0173      x         (28)  =  4'Sl 

Carbonic  Oxide 0-171      x          41  =  752 

Water  (Steam)   0-369      x          18  =  6-64 

The  members  will  kindly  pardon  these  quotations 
■  of  matters  familiar  to  all  of  them  ;  they  are  neces- 
sary for  reference  in  what  follows.  In  France, 
Messrs.  Mallard  and  Le  Chatelier*  and,  later, 
Messrs.  Bertbelott  and  Vieulle,  consider  that  they 
have  solved  the  problem  of  determining  the  specific 
heats  of  gases  at  temperatures  approaching  4ii00'  C. 


Chatelier.  If  true  they  are.  indeed  extraordinary 
results. 

But  are  they  true  1  Do  the  experiments  warrant 
the  conclusions  ?  In  the  author's  opinion  those 
scientists  have  been  completely  misled  by  the  nature 
of  their  experiments  ;  to  him  there  does  not  seem 
the  smallest  reason  for  supposing  any  such  change  in 
the  properties  of  gases. 

The  experiments  consist  entirely  of  measurements 
of  the  pressures  produced  by  the  explosion  in  a 
closed  vessel  of  various  mixtures  of  oxygen  and  com- 
bustible gases,  H,  CO,  and  many  others,  together 
with  a  diluting  gas  such  a.s  nitrogen,  carbonic  acid, 
or  steam.  The  exact  proportions  of  the  gases  were 
carefully  measured,  and  therefore  the  total  heat 
capable  of  being  evolved  on  complete  combusticm 
was  also  known.     Explosion  was  accomplished  by 
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by  a  long  and  skilful  set  of  experiments  upon  gaseous 
explosions.  They  are  now  agreed  that  contrary  to 
general  .supposition,  the  specific  heats  of  gases  change 
very  greatly  with  increasing  temperature  ;  at  high 
temperatures,  however,  as  at  low,  oxygen,  nitrogen, 
hydrogen,  and  carbonic  oxide  still  obey  Dulong  and 
Petit's  law  ;  their  molecular  heats  are,  within  the 
limits  of  experimental  error,  still  equal  to  one 
another. 

Taking  4-8  as  their  mean  molecular  heats  between 
0"  and  200'  C,  these  chemists  state  that  between  0" 
and  4500°  C.  the  mean  value  becomes  9-8 — that  is,  in 
passing  from  0^  to  4500"  the  capacity  for  heat  so 
greatly  increases  that  the  average  value  is  doubled. 
The  molecular  heat  of  chlorine  at  constant  volume 
between  0'  and  200°  C.  is  CG  ;  between  0°  and  1800°  C. 
it  is  15-3.    It  is  more  than  doubled. 

Hydrogen  0°  to  200°  C.  is  4-8  and  0°  to  1800"  C. 
it  is  51. 

Similarly  steam,  which  is  G'G  betw^een  130°  and 
230°  C.  is  between  0°  and  2000°  C.  13-2,  and  between 
0°  and  4000°  C.  19-9.  Between  0"  and  200°  C.  CO.j 
is  7-52,  and  betw-een  0°  and  200<>°  C.  it  is  about  IS'O. 
All  of  those  are  Berthelot  and  Vieulle's  figures.  They 
are  nearly  in  accord  with  those  of  Mallard  and  Le 

•  Jlallard  and  Le  Chatelier.  Hull.  Soc.  Chem.  (2)  39 ;  Chem. 
Soc.  Journal  (Abstract),  1S83.  p.  S44. 

t  Berthelot  and  Vieulle,  Annales  de  Chimie  et  de  Physique, 
}885,  pp.  13-90. 


the  electric  spark,  and  an  indicator  such  as  is  used 
for  testing  steam  engines  made  a  tracing,  which  gave 
the  maximum  pressure  produced  by  the  explosion. 
From  this  maximum  pressure  may  be  calculated  with 
considerable  accuracy  the  corresponding  temperature, 
assuming  Charles'  law  of  the  expansion  of  gases  by 
heat  to  hold  for  high  temperatures  as  well  as  low. 
When  this  is  done  it  is  found  that  the  temperature  is 
not  nearly  so  high  as  would  have  been  anticipated, 
assuming  complete  evolution  of  heat  and  constant 
specific  heat.  This  beautiful  method  of  studying 
explosions  was  originated  by  BunsenJ:,  and  he  called 
attention  to  the  fact  of  a  great  deficit  of  pressure, 
but  explained  it  by  assuming  that  at  maximum  pres- 
sure combustion  is  incomplete,  di-ssociation  setting  a 
limit  to  temperature  by  the  failure  of  chemical  com- 
bination at  the  high  temperature  of  the  explosion. 
The  French  chemists  differ  from  Bunjen,  and  con- 
sider that  the  influence  of  dissociation  is  trifling,  the 
real  explanation  of  the  apparent  suppression  of  heat 
being  increase  in  the  capacity  for  heat. 

The  author  has  made  many  exjieriments  to  deter- 
mine the  nature  of  gaseous  explosions  ;  tlie  apparatus 
used  consists  of  a  t-trong  cast-iron  cylinder,  of  seven 
inches  diameter  and  eight  inches  long  internal 
measurement,  accurately  bored  and  the  end  covers 

;  "  On  the  Temperature  of  the  Flames  of  Carbonic  Oxide 
and  Hydrogen,"  by  R.  Bunsen.  Phil.  Mag.,  1867,  vol.  sxxiv. 
p.  489. 


Jan.  29. 1886.]    THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


13 


turned,  so  that  the  capacity  was  accurately  known 
liy  measurement.  Upon  the  upper  cover  is  placed  a 
Kichards'  indicator,  in  which  the  reciprocating  drum 
is  rejilaced  by  a  revolving  one  ;  the  rate  of  revolution 
is  adjusted  by  a  small  fan,  a  weight  through  suitable 
gear  giving  "the  power.  The  cast-iron  cylinder  is 
tilled  with  the  explosive  mixture  to  be  tested,  the 
drum  is  set  in  movement,  the  pencil  of  the  indicator 
liressed  gently  against  it,  and  the  electric  sjjark  is 
passed  between  two  points  in  the  mi.xture.  The 
revolving  drum  is  enamelled,  and  the  pencil  is  a 
black  lead  one.  The  pressure  produced  by  the 
explosion  acts  upon  the  indicator  piston,  and  a  line 
is  traced  upon  the  drum  which  shows  the  rise  and 
fall  of  pressure,  the  rising  line  traces  the  progress  of 
the  explosion,  the  falling  line  the  progress  of  the  loss 
of  pressure  by  cooling.  The  curve  obtained  not  only 
registers  the  highest  pressure  of  the  explosion,  but  it 
indicates  the  time  taken  to  attain  that  pres.->ure,  and 
the  time  taken  to  lose  it  by  cooling. 

The  curve  supjilies  complete  information  of  the 
whole  course  of  the  explosion,  the  maximum  pres- 
sure, the  time  of  explosion,  and  the  time  of  cooling. 
Fig.  1  shows  facsimiles  of  curves  obtained  from  the 
explosion  of  hydrogen  and  air  ndxtures. 

The  following  table  gives  the  results  calculated 
from  these  diagrams  : — 

EXPLOSION    IN    A    CLOSED   VESSEL. 

(Clerk's  E.xperiments.) 

Mixtures  of  Hydroc/oi   and  Air.     Temp,  hcj are  Explo- 
sion 16''  C,  I'ressiire  14'7/i.  (Atniusplicric). 


S.S-S 

•s£. 

Mixture 
H.         Air. 

Time  of  Eplos. 

Max.  Temp,  of 
E.\plos, 

Calculat 
presB.  ab 
at  in  lb 
per 

1  vol.  6  vols. 

11 

0-15  sec. 

826  to  'jWC 

88-3 

1  vol.  1  vols. 

68 

0-026  sec. 

1358  to  1539*C 

121-0 

2  vols.  5  vols. 

,       80 

O'Cl  sec. 

1615  to  192!)*C 

176-0 

The  table  clearly  shows  that  temperature  has  been 
checked  in  some  manner,  the  temperatures,  and 
therefore  the  pressures,  are  but  little  more  than  hnlf 
what  they  should  be  if  all  the  heat  is  evolved  by  the 
moment  of  maximum  temperature  while  the  sjiecitic 
heat  of  the  gases  remains  constant.  The  French 
chemists  assume  that  all  the  heat  is  evolved,  and  the 
curves  B  and  C  do  not  contradict  this  assumption  ; 
but  \yhat  is  to  be  made  of  the  curve  A  1  The  exiJo- 
sion  is  slower,  the  increasing  line  taking  O'lS  sec.  to 
attain  maximum.  When  maximum  is  attained,  the 
pressure  does  not  begin  to  fall  away  at  once,  but 
remains  stationary  for  nearly  O'OT  sec.  That  is  the 
mass  of  hot  gas  at  a  temperature  of  about  900°  C, 
although  in  contact  with  cold  cast-iron  walls  at  a 
tenijierature  of  16°  C.  appears  to  be  losing  no  heat, 
the  heat  is  necessarily  flowing  from  it  by  the  intense 
convection  currents,  therefore  heat  is  being  supplied 
at  just  the  rate  at  which  it  is  being  withdrawn.  The 
only  source  of  heat  here  is  combustion.  In  this 
instance  combustion  cannot  be  comiilete  at  the  point 
of  maximum  pressure  ;  any  calculation  of  speciiic  heat 
from  the  suppression  of  heat  in  this  case  would  be 
plainly  erroneous.  When  the  pressure  begins  to  fall 
in  this  case  it  falls  very  slowly,  so  slowly  that  it  is 
impossible  to  say  that  combustion  is  complete  even 
when  fall  commences,  there  is  no  reason  to  believe 
that  it  is.  A  further  study  of  the  three  hydrogen 
curves  will  prove  that  even  in  B  and  C  where  fall 
commences  immediately  on  the  attainment  of  maxi- 
mum pressure,  there  is  every  reason  to  believe  that 


combustion  is  still  proceeding  on  the  falling  line.  The 
falling  curves  B  and  C  intersect  at  the  point  D.  and 
the  curve  (J  falls  below  li.  At  the  point  of  intersection 
D,  in  both  experiments,  the  gases  are  at  the  same 
temperature,  and  if  combustion  was  then  completed, 
as  required  by  the  theory  of  Mallard,  Le  Chatelier, 
and  Berthelot,  then  the  gases  from  that  point  of 
similar  temperature  must  cool  at  e([ual  rate,  the  fact 
that  C  cools  quicker  than  B  show-s  that  B  must  be 
receiving  heat,  or  more  heat  than  C,  that  i.s,  combus- 
tion is  still  going  on  and  adding  heat.  The  curve  A 
intersects  B  and  C  at  about  E,  and  it  remains  much 
above  both  ;  it  is  evident  that  combustion  is  keeping 
up  temperature  to  a  greater  extent  in  A  than  in  the 
other  two.  So  much  for  hydrogen  and  air.  Coal  gas 
mixtures  show  the  same  iihenomena,  and  something 
more.  Fig.  2  shows  facsimiles  of  curves  obtained  from 
Glasgow  coal,  ga.s,  and  air  mixtures  in  the  same 
manner,  and  in  the  same  exjilosion  vessel.  The  fol- 
lowing table  gives  the  results  calculated  from  the 
diagrams  : — 

EXPLOSION  IN  A  CLOSED  VESSEL. 
(Clerk's  Experiments.) 

(Mixtures  of  Glasgow  Coal  Gas  and  Air.     Temp,  before 
Explosion  18°  C.  pressure  atmospheric.) 


Mixture. 
Gap.  Air. 


1  vol.  13  vols. 

1  vol.  U  vols. 

1  vol.  9  vols. 

1  vol.  7  vols. 

1  vol.  5  vols. 


Max.  PreisB. 

above  Atmos.        Time  of 

in  lbs.  per         Explosion. 

sq.  in. 


.12 
63 
69 
89 
96 


0-28  sec. 
0-18    „ 
0-13    „ 
0-07    „ 
0  05    „ 


Max  Temp,  of 
Explosion. 


1017'  C. 
1265"  C. 
1381" C. 
1780*  C. 
1918'  C. 


The  curves  A,  B,  C,  D,  E,  Fig.  2,  .show  in  the  most 
emiihatio  manner  that  combustion  continues  long 
after  complete  explosion,  in  A,  B,  and  C,  the 
maximum  temperatures  of  1047°  C,  126r)°  C,  and 
1.384'^  are  sustained  for  a  considerable  time,  neces- 
sarily by  addition  of  heat  from  continued  combustion, 
and  curves  D  and  E  fall  so  gradually  from  maximum 
pre.ssure  that  it  cannot  be  for  a  moment  assumed  that 
combustion  is  complete  at  maximum  pressure.  The 
explosion  part  of  the  curve  E  shows  a  striking  pecu- 
liarity ;  the  explosion  which  causes  the  jiressure  to 
increase  at  a  continually  accelerating  rate  till  66lb. 
pressure  has  been  attained,  .suddenly  seems  to  lose 
power  of  further  increase,  and  at  that  pressure  about 
1300°  C,  an  actual  fall  occur.s,  lasting  about  y^j,  part 
of  a  second.  After  that,  an  increase  again  occurs,  till 
a  temperature  of  nearly  2000°  C.  is  attained,  but  the 
increase  is  never  so  ra]iid  as  at  first.  At  first,  the 
author  was  inclined  to  attribute  this  to  a  trick  of  the 
indicator,  but  the  hydrogen  curves  taken  with  the 
same  instrument  exhibited  no  such  peculiarity  all  of 
the  coal  gas  ones  do,  as  may  be  seen  in  D  and  C  dis- 
tinctly, and  less  distinctly  in  B.  It  is  (|uite  evident 
that  a  flame  originated  at  one  point  in  a  maps  of  ex- 
plosive mixture  will  spread  with  continual  accelera- 
tion in  a  confined  space,  the  compression  of  the  un- 
inflamed  portion  by  the  inflamed  portion  causing  a 
rapid  rate  of  propagation  of  flame.  No  pause  in 
increase  of  temiierature  can  therefore  be  supposed  to 
occur  in  a  mixture  while  the  flame  continues  to  spread. 
The  flame  must  be  all  through  the  mass  before  the 
pause  at  1300"^  C.  What  then  causes  the  increase 
after  the  pause  1  To  the  author  it  seems  that  the 
flame  spreading  through  the  mass  burns  the  free 
hydrogen  first,   and  then   at  the  high  temperature 
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1300°  C,  the  hydrocarbons  decompose  and  the  remain- 
ing carbon  and  hydrogen  combine  ■with  the  oxygen 
n'.ore  slowly  at  first  causing  increase  of  temperature, 
and  then  gradually  overpowered  by  the  cooling  of  the 
walls  ;  on  the  downward  curve  heat  is  still  being 
evolved  but  at  too  slow  a  rate  to  prevent  fall.  In 
these  experiments  the  rate  of  rise  of  pressure  is  not 
great.  Fig.  3  is  the  curve  taken  from  a  conipressecl 
mixture  of  gas  and  air  in  the  same  vessel,  the  time  of 
explo.sion  is  0'03  sec,  and  the  maximum  temjierature 
remains  constant  for  O'l  second.  Combustion  must 
be  continued  at  least  during  that  i\j  sec,  and  there  is 
no  rea.;on  whatever  for  believing  that  it  does  not  con-; 
tinue  at  a  slower  rate  during  fail. 

These  exjieriments,  in  the  author's  opinion,  com- 
pletely prove  that  whatever  explanation  is  given, 
combustion,  or  burning,  is  not  complete  at  maximum 
pressure  ;  that  is  easily  evident  in  many  of  the  curves, 
and  not  one  curve  contradicts  the  induction.  This 
being  so,  it  is  obviously  impossible  to  say  that  the 
specific  heat  of  these  gases  changes  in  the  smallest 
degree  by  high  temperature,  so  lung  as  there  is  the 
faintest  doubt  of  complete  combustion  at  maximum 


'  of  flame  varies  from  2  feet  in  j\  gas  mixture  to  14  feet 
per  sec.  in  },  gas  mixture,  both  Glasgow  gas. 

The  author  differs  entirely,  therefore,  from  Messrs. 
Mallard  and  Le  Chatelier,  and  ^lessrs.  Berthelot  and 
Vielle,  and  considers  that  the  experiments  of  those 
gentlemen  do  not  prove  any  increase  whatever  in  the 
specific  heats  of  gases  at  high  temperatures  and  he 
asks  the  members  of  this  Society  to  reject  their  results 
until  it  be  proved  by  them  that  combustion  is  com- 
plete at  maximum  temperature  of  the  exiilosions 
tested  by  them. 

DISCUSSION. 

Mr.  EowAN  :  There  are  very  few  persons  who  can 
discuss  the  subject  of  Mr.  Clerk's  pajjer  in  detail,  as 
it  is  well  known  that  the  author  is  one  of  the  pioneers 
in  that  field  of  research.  I  have  followed  his  jiaper, 
as  I  did  his  previous  one  on  "The  Theory  of  the  Gas 
Engine,"  in  which  this  line  of  inquiry  was  fore- 
shadowed, with  very  great  interest,  and  think  that 
his  conclu-sions  seem  well  founded.  Nevertheless,  I 
am  not  competent  to  pronounce  a  decided  opinion  on 
the  subject.     I  should  be  glad  if  he  could  give  a 


pressure,  Messrs.  Mallard  and  Le  Chatelier's  expe- 
jieriments  and  Berthelot's  values  for  the  specific 
heats  of  gases  at  high  temperatures  are  necessarily 
incorrect. 

The  error  see-jis  to  have  arisen  in  supposing  com- 
bustion neces.sarily  complete  when  the  whole  space 
is  filled  completely  with  flame,  confusing  complete 
inflaming  of  the  mass  with  complete  burning  of  it.  In 
the  case  of  .solid  fuel  fllling  an  ordinary  grate,  the 
whole  mass  may  be  vividly  incandescent  but  yet  not 
all  consumed.  In  a  coal  or  flour  dust  explosion  every 
particle  of  the  minute  solid  combustible  may  be  in- 
candescent, but  sdiiie  time  will  elapse,  very  minute 
certainly,  but  still  mea.surable,  before  it  will  be  com- 
pletely consumed.  The  most  rapid  rise  of  pre.ssure  in 
such  an  explosion  will  occur  necessarily  when  the 
flame  is  spreading,  but  the  little  particles  may  glow  \ 
more  fiercely  after  that  and  cause  further  rise,  which 
rise  will  continue  till  the  steady  rate  of  cooling  over- 
powers the  rate  of  combustion.  To  get  any  certain 
value  for  the  specific  heat  of  a  gas  at  a  high  tempera- 
ture, a  method  of  heating  without  combustion  must 
be  discovered. 

These  experiments  give  interesting  information  on 
many  points,  and  show  plainly  the  error  of  using  the 
old  method  of  calculating  the  caloritic  intent^iti/  uf  a 
file!;  the  highest  temperature  obtained  by  burning 
hydrogen  at  constant  volume  does  not  exceed  ISOU" 
C.,  it  should  be  4100°  C.  The  highest  temperature 
of  the  exi)losion  of  Gla.sgow  coal  gas  and  air  is  200u°, 
and  the  highest  pressure,  starting  at  atmospheric 
pressure,  is  96lb.  above  it.    The  rate  of  propagation 


reason  for  the  fact  that  the  actual  maximum  tempera- 
tures obtained  in  his  experiments  fall  so  far  short,  as 
he  has  stated,  of  the  theoretical  temperatures  due  to 
the  explosions.  If  Mr.  Clerk  has  made  any  analysis 
of  the  gases  during  difl'erent  portions  of  the  time 
represented  in  his  diagrams,  this  would  throw  light 
on  the  question  whetber  the  combustion  w-as  incom- 
plete, as  he  holds,  at  the  point  of  maximum  tempera^ 
ture  and  pressure.  With  regard  to  the  flat  portion 
of  the  indicator  diagram,  perhaps  this  might  in  part 
be  due  to  the  fact  that  the  gases  are  under  consider- 
able pre.ssure,  and  in  expanding  may  give  out  some 
portion  of  the  heat  represented  by  the  curve. 

Mr.  Beilby  :  The  difiiculty  attending  the  measure- 
ment of  instantaneous  changes  of  pressure,  which  at 
first  sight  seems  to  militate  against  the  accuracy  of 
all  such  determinations,  seems  to  have  occupied  the 
attention  of  MM.  Vielle,  ^Mallard,  and  Le  Chatelier 
(Comjit.  HimLm,  1280  and  1352).  Mr.  Clerk,  also, 
has  evidently  had  this  difficulty  before  him,  and  he 
will  no  doubt  be  able  to  show  that  his  form  of 
pressure  indicator  is  fully  competent  for  the  work 
attempted.  Notwithstanding  a  necessary  reserve  in 
accepting  any  of  these  measurements  as  actually 
indicating  the  iiunimum  fo-esuvres  of  explosion,  the 
evidence  brought  forward  by  Mr.  Clerk  leaves  hardly 
a  doubt  that  the  failure  of  certain  exploded  mixtures 
of  gases  to  reach  the  calculated  pressure  is  to  a  great 
extent  due  to  retarded  combustion.  In  studying  this 
retarded  combustion,  it  would  evidently  be  important 
to  distinguish,  and  nepanttch/  to  determine  the  in- 
fluence of  ((()  temperature,  (6)  pressure,  (c)  excess  of 
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one  or  other  of  the  active  gases,  and  ((/)  ratio  of 
surface  to  capacity  of  the  exploding  vessel,  a  and  h. 
The  influence  of  temperature  and  jiressure  should 
evidently  be  studied  separatelj',  as  the  dissociation 
temperature  will  most  likely  be  raised  by  increased 
pressure.  It  seems  a  necessary  preliminary  to  deter- 
mine the  dissociation  temperature  of  gaseous  water 
at  lojo  jjreKsiires,  due  account  being  taken  of  the 
nature  and  extent  of  the  surface  of  the  aijjiaratus  in 
which  the  dissociation  is  efl'ected.  c.  Berthelot  and 
Vielle  have  so  far  studied  the  influence  of  dilution  of 
explosive  mixtures  with  excess  of  either  constituent 
or  with  a  neutral  diluent,  but  judging  from  the 
abstract  of  their  paper  in  the  Chtm.  ,Soc.  Jouin. 
(abstracts  1884,  804),  the  results  are  not  conclusive. 
d.  Recent  researches  on  the  influence  of  the  metal  of 
steam  engine  cylinders  on  the  indicator  diagram 
show  such  remarkably  rapid  transference  of  heat 
from  steam  to  metal,  and  vice  versd,  even  in  com- 
paratively large  cylinders  in  which  the  ratio  of  surface 
to  volume  is  small,  that  it  seems  not  improbable  that 
this  ratio  may  influence  the  maximum  temperature 
of  gas  explosions.  Kerthelot  and  Vielle  evidently 
attach  some  importance  to  this  ratio. 

Professor  Mills  :  We  are  much  indebted  to  Mr. 
Clerk  for  having  brought  before  us  the  results  of  an 
extended  range  of  experiments  on  this  important 
subject.  The  propagation  of  chemical  change  has 
been  but  little  investigated  ;  and  scarcely  anything 
of  an  advanced  character  has  been  distinctly  educed — 
viz.,  a  single  point  in  the  theory  of  close  fuses. 
Mr.  Clerk's  experiments  and  drawings  show  us  very 
clearly  that  explosive  combustion,  even  under  very 
considerable  pressure,  is  not  a  sudden  but  a  gradual 
act,  the  maximum  efl'ect  being  attained  much  more 
rapidly  than  it  is  lost.  This  slow  lading  away  of  the 
eft'ect  is  doubtless  due  to  several  co-operating  cause.s, 
of  which  dissociation,  due  to  the  intense  heat,  is  very 
possibly  the  chief.  Pressure,  on  the  other  hand, 
would  tend  to  accelerate  the  ignition  ;  and  ignition 
would  presumably  spread  much  more  quickly  in 
media  of  inferior  viscosity.  In  endeavouring  to  ex- 
plain complex  phenomena  of  this  kind,  some  assump- 
tions have  naturally  to  be  made  ;  but  Mr.  Clerk 
seems  to  have  made  out  a  strong  case  against  the 
assumption  that  there  is  any  increase  in  the  specific 
heat  of  gases  at  a  high  temperature. 

Mr.  Clerk  :  It  is  ditticult  to  give  an  explanation 
of  the  fact  that  the  observed  temperatures  of  actual 
explosions  are  so  much  lower  than  those  to  be  ex- 
pected on  theoretical  grounds,  for  the  phenomenon  is 
a  complex  one.  In  some  cases — e.g.,  exceedingly 
explosive  mixtures,  dissociation  must  be  the  main 
cause,  but  this  can  hardly  be  so  in  other  cases,  as 
when  very  dilute  mixtures  are  exploded.  The  experi- 
ments of  the  French  chemists  were  made  at  inter- 
mediate temperatures,  the  only  means  they  employed 
of  altering  the  temperature  of  the  explosion  being  to 
dilute  their  mixtures  of  gases.  I  cannot  see  that  com- 
pre.ssion  of  the  gases  i?an  eft'ect  the  curve  on  the  dia- 
gram, owing  to  the  considerable  velocity  with  which 
flame  travels.  I  have  made  no  analyses  of  the  products 
of  combustion  at  different  periods  of  the  explosion  :  it 
would  be  an  exceedingly  difficult  matter  to  do  so.  The 
number  and  variety  of  the  experiments  made  by 
Berthelot  and  the  others  are  no  proof  of  the  truth 
of  their  results,  for  in  all  the  assumption  is  made 
that  the  combustion  at  maximum  pressure  is  complete, 
while  my  experiments  go  to  show  that  this  is  not 
the  case.  These  experimenters  do  not  seem  to  have 
studied  the  crossing  of  curves  as  I  have  done. 
Further,  in  many  experiments  they  used  an  inaccu- 
rate indicator — the  Bourdon  gauge  with  a  jiencil 
attached.  I  cannot  believe  that  compression  retards 
combustion.     Sir  Humphry  Davy  in  his  experiments 


on  the  safety  lamp,  found  the  opposite  to  he  the  case. 
Thus,  for  examj'le,  he  found  that  a  mixture  of  hydro- 
gen and  oxygen  in  the  proper  maximum  ex])losive 
proportions  could  not  be  exploded  if  the  jtressure  was 
reduced  to  l-18th  of  atmosiiheric  pressure.  Again,  a 
'  mixture  of  1  part  of  iSIanchester  gas  with  14  parts  of 
air  exploded  with  difficulty,  while  a  mixture  of  1  part 
of  gas  and  14i  parts  of  air  does  not  explode  at  all, 
unless  subjected  to  a  slight  increase  of  pressure. 
In  a  compressed  gas  the  conversion  currents  have 
not  the  same  freedom  of  motion  as  in  an  uncom- 
pressed gas,  therefore  in  an  explosion  of  the  former 
there  will  be  far  less  flow  of  heat  through  the  sides  of 
the  vessel.  The  proportional  surface  for  cooling  is 
reduced,  hence  the  flattening  of  the  curve  in  ex- 
plosions of  previously  compressed  gases.  It  is 
impossible  to  increase  the  maximum  pressure  by 
diminishing  ratio  of  cooling  surface  for  similar 
mixtures  of  gases,  excejit  to  a  very  slight  extent. 
Berthelot  and  the  others  have  not  worked  with 
compressed  gases  at  all ;  my  experiments  on  com- 
pressed mixtures  are,  I  believe,  the  only  ones 
yet  published.  It  is  not  necessary  to  assume 
specific  heats  in  order  to  calculate  the  tempera- 
ture of  the  explosion  :  it  is  only  necessary  to 
assume  that  Charles'  law  holds  good  for  high  tem- 
peratures. The  explosion  vessel  itself  is  used  as  a 
thermometer.  Berthelot  and  Chatelier  have  no  more 
right  to  say  that  the  specific  heats  have  altered  than 
that  Charles'  law  has  failed.  Experimental  work  is 
much  required  on  this  subject,  as  pointed  out  by 
Mr.  Rowan,  Mr.  Beilby,  and  "Prof.  Mills.  It  is  extra- 
ordinary that  so  little  accurate  knowledge  is  in 
existence  on  the  subject  of  dissociation  of  water  and 
carbonic  acid. 


Bottingfjam  Section. 

Chairman:  Professor  Frank  Clowes. 

Vice-Chairvmn  :  Lewis  T.  Wright. 

Treasurer  :  J.  B.  Coleman. 

Comviittee  : 

L.  Archbutt 


W.  H.  Carey. 
W.  A.  Curry. 
II.  Doidge. 
S.  E.  Field. 
R.  Fitzhugh. 


\V.  Jennings. 
H.  J.  Staples. 
¥j.  B.  Truman. 
J.  F.  Warwick, 
li.  L.  Whiteley. 


I  fan.  Local  Secreteiry  : 


J.  R.  Ashwell,  Midanbury  Lodge,  Bentinck  Road, 
Nottingham, 


February  12.— P.  A.  Maignen,  Esq..  "On  the  Purification 
of  Water." 

March  12.— F.  H.  Bowman,  Esq.,  D.Sc,  "On  the  Structure 
of  Fibres  used  in  Textile  Fabrics." 

For  the  following  papers  d.ates  are  uncertain  :— 

H.  Forth.  Esq..  "On  Some  Facts  relating  to  the  Use  of 
Poisonous  Materials  for  Dyeing  Hosiery." 

L.  Archbutt,  Esq.,  "On  Some  Points  in  the  Analysis  of  Oils, 
with  special  reference  to  Olive  and  Rape  Oils." 

Notices  of  papers  and  communications  for  the  meetings  to 
be  sent  to  the  Local  Secretary. 


iBximl  anD  ^outl)  CCJales  Section. 

Vhaitman  :  Prof.  W.  Rnnisay. 
J'lce-Ch airman:  P.  J.  Worsley. 


Committee : 

W.  Pringle. 
Albert  E.  Reed. 
I        G.  S.  Schacht. 
W.  A.  Shenstone. 
C.  M.  Thompson. 
W.  Windus. 


R.  W.  Atkinson. 
G.  Dobson. 
A.  C.  Fryer. 
Thos.  Morgans. 
A.  C.  Pass. 
F.  Player. 

Local  Secretaru  and  Treasurer: 
E.  G.  Marks.  9,  Nelson  Street,  Bristol. 
Notices  of  papers  and  coniniunieations  for  the  meetings  to 
be  sent  to  the  Local  Secretary. 
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Errata.— On  page  730  of  vol.  iv.  of  this  Journal.  riKht 
column,  line  4,  "Morgan"  should  read  "Morgans."  The 
5th  line,  "  University  College.  Bristol."  should'  follow  the 
1st  line.  "  Meeting  held  November  12th."  In  line  7.  "  page  19  " 
should  read  "  page  319."    Faye  732.  left  column,  lines  15  and  16. 

100  under  proof.  If  then  the  fire."  etc..  should  read  "  100' 
under  proof,  if  then  the  fire."  Page  7SS,  left  column,  line  3.  for 
"discolouring"  read  "decolourising  "  ;  right  column,  line  10. 
"anarrisabout"  should  be  "an  arris  about."  Page  7S',,  left 
column,  line  13  from  bottom,  "condensed  water  to  "should 
be  "condensed  water  added  to";  right  column,  line  18  from 
bottom,  "a  rank  of"  should  read  "a  rank  16ft.  Sin.  long  of." 
Page  73S.  left  column,  line  27  from  bottom.  "  contains  (proof 
spirit "  should  read  "  contains  (taking  proof  spirit." 


Meeting  held  December  12. 

ON  THE  COMPOSITION  AND  METHODS  OF 
MANUFACTURING  COMMERCIAL  SUL- 
PHATE OF  ALUMINA. 

BY  J.    BEVEEIDGE, 
Of  Ely  Paper  Mills.  Cardiff. 

The  varieties  of  sulphate  of  alumina  found  in  the 
British  market  are  salts  of  variable  compcsition,  and 
are  met  with  under  different  names  and  in  various 
degrees  of  purity.  For  many  years  jiast  the  more 
impure  varieties  have  been  known,  and  have  had  an 
exteiisive  application  in  several  of  the  great  industries 
of  this  country,  successfully  accomplishing  the  object 
for  which  they  were  intended — i.e.,  displacing  the  more 
e.Ypensive  salts,  ammonia  and  potash  alum.  Quite  re- 
cently, the  manufacture  of  the  pure  salt  has  made  a 
rapid  advance,  owing  to  the  discovery  of  new  methods 
of  manufacture,  and  this  advance  is  still  likely  to  con- 
tinue, principally  because  the  product  contains  a  high 
percentage  of  alumina,  can  be  had  perfectly  free 
from  iron,  and  in  other  respects  commercially  pure, 
and  at  such  a  price  as  to  prove  a  much  cheaper  source 
of  alumina  than  either  of  the  alums. 

The  commercial  salts  produced  by  different  makers 
differ  somewhat  in  the  percentage  of  ALO..,  they 
contain,  and  in  this  respect  do  not  resemble  the  alums 
whose  cum]]osition  are  well  defined  and  practically 
constant.  The  want  of  uniformity  in  the  different 
makes  is  said  to  have  been  advanced  as  an  objection 
to  the  use  of  the  salt  by  those  consumers  whose 
operations  are  so  delicate  that  a  slight  alteration  in 
the  amount  of  alumina  used  will  not  produce  the 
desired  effect,  and  whose  management  is  not  so  per- 
fect as  to  calculate  the  exact  amount  required. 
Whether  this  be  so  or  not  I  am  unable  to  state,  but 
it  seems  reasonable  when  we  recollect  the  various 
delicate  shades  produced  by  the  dyer  and  calico- 
printer.  This  difference  in  percentage  of  Al.jO;;  is 
merely  noticeable  when  the  products  produced"  by 
different  makers  are  compared,  and  does  not  generally 
exist  when  we  consider  each  individual  make.  One 
of  the  best  makers  of  sulphate  of  alumina  in  this 
country  produces  it  containing  no  iron,  and  in  other 
respects  commercially  pure,  and  having  a  practically 
constant  composition  of  16  per  cent.  Al.O-j. 

The  principal  impurity,  as  is  well  known,  in  sul- 
phate of  alumina  is  iron,  and  in  many  industries  the 
presence  of  this  element  renders  the  salt  perfectly 
worthless.  In  the  best  qualities  this  impurity  is 
absent,  or  nearly  so,  whilst  in  the  lower  qualities  it 
ranges  from  a  few  hundredths  to  about  three-fourths 
of  a  per  cent.  Consumers  tend  almost  wholly  to 
obtain  the  article  as  free  from  iron  as  jiossible. 

As  the  ores  of  alumina  do  not  exist  in  nature  pure 
enough  to  be  industrially  converted  directly  into  a 
sulphate  which  could  compete  with  the  alums,  but 
are  always  more  or  less  associated  with  iron,  the  main 
operation  in  this  manufacture  is  the  separation  of 


this  body  ;  and  I  propose  placing  before  you  a  few 
details  respecting  the  chemical  principles  upon  which 
are  founded  the  methods  that  have  been  proposed 
and  adoiited  to  accomplish  this  object,  as  well  as  to 
treat  of  the  manufacture  and  composition  of  the 
cruder  varieties. 

The  names  under  which  the  most  important  forms 
of  sulphate  of  alumina  are  met  with  in  this  country 
are  these  : — 

(1)  Aluminous  cake. 

(2)  Alumino-ferric  cake. 

(3)  Sulphate  of  alumina,  or  concentrated  alum. 
Each  of  these  varieties  differs  from  the  others  in 

possessing  some  distinguishing  feature— e.f/.,  alumi- 
nous cake  contains  a  large  proportion  of  insoluble 
matter,  which  is  absent  in  the  other  two,  whilst 
alumino-ferric  cake,  as  the  name  implies,  contains  a 
large  percentage  of  iron.  Under  the  name  sulphate 
of  alumina,  or  concentrated  alum,  is  included  the 
salt  having  a  low  percentage  of  iron,  or  none  at  all, 
and  in  other  respects  commercially  pure. 

The  raw  material  emploj-ed  in  this  country  as  a 
I  source  of  alumina  when  manufacturing  these  com- 
[  pounds  is  either  China  or  other  clay,  containing  a 
small  proportion  of  iron,  or  the  mineral  known  as 
"bauxite."  China  clay  is  not  now  very  largely  used 
for  the  preparation  of  the  pure  salt,  because  it  is 
much  more  difficultly  soluble  in  sulphuric  acid  than 
either  "alum  clay"  or  "bauxite;"  but  it  is  the 
source  of  alumina  in  the  manufacture  of  aluminous 
cake.  The  "  alum  clay "  mined  by  the  Eglinton 
Chemical  Company  is  a  valuble  material,  inasmuch 
as  it  contains  little  iron  and,  comparatively  speaking, 
little  silica  on  the  alumina  present ;  but  as  the 
alumina  is  partly  combined  with  silica,  it  would 
appear  to  be  somewhat  more  difficult  to  dissolve  than 
"  bauxite,"  whose  alumina  exists  chiefly  as  hydrate. 
In  practice  the  difference  in  solubility  between  these 
two  minerals  is  not  much,  if  any  at  all. 

The  analyses  given  on  p.  17  show  the  composition 
of  the  various  qualities  of  these  raw  materials. 

I  have  calculated  the  amoupt  of  ferric  oxide  in 
each  of  these  analyses  on  15  parts  of  Al._,Oj  in  order 
to  show  the  relative  amounts  of  iron  to  be  got  rid  of 
when  manufacturing  the  pure  salt,  as  also  the  better 
to  compare  the  alumiiuius  materials  themselves. 

Comparing  these  analyses,  it  will  be  observed  that 
the  Cornish  clay  contains  the  least  amount  of  iron 
on  15  parts  Al.jO.!,  only  the  highest  or  "'Gertrude" 
quality  of  bauxite  approaching  it  in  this  respect. 
Usually,  however,  a  less  pure  clay  is  employed  con- 
taining from  0'4  to  075  per  cent,  ferrous  oxide.  I 
have  found  the  projiortion  of  silica  to  alumina  in 
China  clays  to  be  fairly  constant.  In  medium 
qualities  the  ferrous  oxide  seldom  exceeds  0"45  per 
cent. 

The  other  aluminous  materials — viz,  Irish  hill 
"bauxite"  and  Eglinton  "alum  clay," — both  of 
which  are  found  in  extensive  deposits  in  Ireland,  and 
whose  alumina  exists  largely  as  hydrate,  are  more 
easily  soluble  in  sulphuric  acid  than  China  clay, 
and  can  be  obtained  nearly  as  free  from  iron.  I 
say  nearly,  because  there  are  China  clays  in  the 
market  containing  less  iron  per  unit  of  alumina 
than  the  purest  variety  of  commercial  "  bauxite " 
or  "  alum  clay."  The  insoluble  matter  from  these 
Irish  minerals,  amounting  to  at  least  25  per  cent, 
of  their  original  weight,  is  of  a  dark  brown  colour 
and  has  not  the  same  commercial  value  as  that  from 
the  Cornish  clay,  which  is  perfectly  white  when 
dried,  and  contains  often  more  than  80  per  cent, 
silica  and  may  be  used  for  a  variety  of  purposes. 
Bearing  these  considerations  in  mind,  and  also 
comparing  the  relative  costs  of  these  aluminous 
materials,  it   would  appear  that  China   clay  is  as 
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cheap  a  source  of  alumina  as  either  "bauxite"  or 
"  alum  clay,"  notwithstanding  it  is  more  difficult 
to  dissolve  and  requires  to  be  well  calcined  and 
finely  ground  before  being  used. 

These  aluminous  materials  available  for  use  in 
the  manufacture  of  these  salts  contain  too  great  a 
proportion  of  iron  to  enable  the  manufacturer 
to  produce  directly  an  article  pure  enough  to 
satisfy  many  consumers  ;  and,  as  the  iron  is 
as  soluble  in  sulphuric  acid  as  the  alumina,  it 
is  necessary  to  remove  this  metal  wholly  or  in 
part  before  the  sulphate  of  alumina  or  concen- 
trated alum  of  commerce  can  be  obtained.  Various 
attempts  have  been  made  to  free  the  raw 
aluminous  material  of  iron  previous  to  acting 
upon  it  with  sulphuric  acid.  Kynaston,  Newlands, 
Condy  and  others  have  worked  in  this  direction, 


a  sulphate  of  alumina  containing  not  more  than 
from  O^l  to  0'2  part  metallic  iron  on  16  parts  AI0O3. 
As  the  separation  of  the  iron  in  this  and  in  analogous 
methods  is  at  best  only  partial,  and  presents  technical 
difficulties,  such  processes  are  of  little  value.  All 
attempts  based  on  the  principle  involved  in  the 
foregoing  have  therefore  been  abandoned  in  favour 
of  the  much  more  complete  and  practical  methods 
recently  invented  to  remove  the  iron  from  the  sulphate 
of  alumina  liquors  by  mechanical  or  chemical  means. 
The  aluminous  materials  above  mentioned  are 
nut  in  a  tit  «tate,  as  they  occur  naturally,  to  be  used 
directly  in  this  manufacture.  Irish  Hill  "bauxite" 
and  Eglinton  "  alum  clay  "  are  both  dried  in  order 
to  expel  the  hygroscopic  water,  and  are  then  finely 
ground.  They  may  be  obtained  in  this  state  or  in 
lumps.    China  clay,  on  the  other  hand,  requires  to  be 


"  Bauxite  "  (Irish  Hill  Bauxite  Co.) 

"Alum  Clay^^  (Eglinton  Chemical  Co.) 

China  Clay. 

"Gertrude* 
Quality. 

No.  1         '        No.  2 
Quality.           Quality. 
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XoTE.— These  analyses  show  the  iron  to  exist  in  the  ferric  state,  excepting  the  China  clay.     Both  "alum  clay" 
and  "  bauxite,"  as  supplied  by  the  respective  companies,  contain  varying  quantities  o£  ferrous  and  ferric  oxides. 


principally  with  "bauxite."  A  process  invented  by 
the  former  of  these  gentlemen  deserves  notice,  not 
only  on  account  of  its  ingenuity,  but  also  as  the 
outcome  of  much  exhaustive  experimenting.  Jlr. 
Kynaston  mixes  the  raw  ground  bauxite  into  a 
thick  cream  with  water,  and  adds  from  5  to  10  per 
cent,  of  its  weight  of  oxalic  acid  together  with  an 
equal  quantity  of  hydrochloric  acid  to  prevent  the 
formation  of  insoluble  oxalates.  The  mixture  is 
allowed  to  remain  at  rest  with  occasional  stirring 
for  a  week  or  ten  days.  A  large  proportion  of  the 
iron  goes  into  solution  as  oxalate,  as  also  some  of 
the  alumina.  The  oxalates,  etc.,  are  removed  from  the 
bauxite  by  adding  water  and  washing  by  decanta- 
tion,  and  from  the  liquors  the  oxalic  acid  is  recovered 
for  use  again  by  adding  milk  of  lime  in  sufficient 
quantity  to  precipitate  it  as  insoluble  oxalate  of 
lime,  but  not  in  .such  excess  as  to  neutrali.se  the 
hydrochloric  acid  present,  which  retains  the  iron  in 
solution.  The  oxalate  of  lime  after  being  washed  is 
decomposed  by  boiling  with  an  equivalent  of  sul- 
phuric acid.     Bauxite  thus  purified  is  said  to  produce 


heated  to  a  high  temperature  in  order  to  expel  all  or 
nearly  all  the  combined  water.  It  is  then  ground, 
and  if  a  high  yield  of  soluble  alumina  be  desired,  it 
should  be  passed  through  a  fine  sieve  and  the  sieved 
portion  alone  used. 

Sulphate  of  Alumina  from  China  Clays. 

Aluminous  Cake. — One  of  the  earliest  and  most 
successful  attempts  to  introduce  to  the  market  a 
crude  sulphate  of  alumina  was  made  in  18.'J5,  by 
Mr.  H.  D.  Pochin  of  ^Manchester.  In  that  year  Jlr. 
Pochin  obtained  a  patent  for  a  preparation  called 
by  him  "aluminous  cake,"  made  by  heating  together 
oil  of  vitriol  and  well-calcined  finely-ground  China 
clay.  Since  that  time,  and  more  especially  since  the 
patent  right  has  expired,  aluminous  cake  has  been 
largely  manufactured  in  many  of  the  centres  of 
industry  in  this  country,  and  has  found  gi^eat  favour 
amongst  a  certain  class  of  consumers.  It  is  one  of 
the  best  and  cheapest  sources  of  sulphate  of  alumina 
obtainable  by  the  paper  maker,  and  in  consequence 
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has  been,  and    is  now,  largely  consumed    in    this 
industry  for  sizing  purposes. 

The  following  analyses  (three  di.stinct  makes  of  this 
article)  show  its  general  composition  : — 


. 

No.  l." 

No.  2. 

No.  3. 

t  Alumina 

Per  Cent. 

12-30 

•05 

29-55 

■     -10 

•10 
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11-54 
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•12 
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•21 

SO3 

Lime 

Free  Acid  

Insoluble  Matter    

Water,  MgO,  Loss,  etc,  . . 

28^38 

■13 

1-83 

20-08 

37-81 

- 

100-00 

100^00 

100-00 

These  analyses,  when  coinjiared  with  others  of  crude 
.sulphate  of  alumina,  reveal  a  low  percentage  of  Al.^Oa, 
with  also  a  quantity  of  iron,  which  renders  aluminous 
cake  unsuited  for  many  purposes.  The  amount  of 
ferric  oxide  does  not,  however,  interfere  with  the 
application  of  the  salt  in  the  paper  industry,  which 
practically  consumes  the  whole  of  it  produced  in  this 
country  as  a  sizing  material  in  the  manufacture  of 
cheap  printing  and  other  papers.  It  invariably  con- 
tains free  sulphuric  acid,  and  often  more  tlian  traces 
of  arsenic.  The  insoluble  matter,  consisting  of  free 
silica  and  undecomposed  clay,  has  a  commercial  value 
corresponding  to  its  equivalent  in  pure  China  clay, 
because  in  the  paper  industry  it  serves  as  a  loading 
material,  and,  therefore,  it  cannot  be  looked  upon  as 
an  impurity. 

As  aluminous  cake  is  made  almost  entirely  for 
paper  makers,  it  will  be  instructive  to  point  out  the 
essentials  belonging  to  a  good  article,  considered  from 
a  paper  maker's  point  of  view.  It  should  be  per- 
fectly homogeneous,  of  a  good  colour,  easily  soluble, 
contain  no  gritty  matter,  no  dirt,  little  or  no  free 
acid,  and  of  course  as  much  soluble  alununa  and  as 
little  iron  as  possible.  The  presence  of  lime  as  sul- 
phate is  not  desirable.  When  it  contains  gritty 
matter,  it  acts  injuriously  on  the  press  and  other  rolls 
of  themachine  ;  whilst  if  free  acid  be  pre.sent  in  large 
quantity,  and  has  not  been  properly  neutralised  by  the 
ro.sin-soap  added  to  fix  the  alumina,  the  acid  liquor 
corrodes  the  knotter  plates  and  fine  wire  cloth,  upon 
which  the  paper  is  made,  besides  deteriorating  the 
fibre,  the  felts  of  the  machine,  and  acting  injuriously 
on  the  drying  cylinders.  These  are  only  a  few  of  the 
evils  caused  by  the  presence  of  this  and  other 
impurities. 

The  care  with  which  the  manufacture  of  aluminous 
cake  IS  conducted  has  given  it  a  foremost  place 
amongst  sources  of  sulphate  of  alumina  for  makers  of 
low  qualities  of  papers.  In  point  of  cheapness  and 
of  purity  it  can  hold  its  own  with  its  substitute, 
aluniino-ferric  cake  ;  and  as  it  has  been  in  daily  con- 
sumption in  large  quantities  during  the  past  thirty 
years,  it  will  be  very  difKcult  to  entirely  displace. 

Its  manufacture  is  very  simple,  involving  only  one 
real  chemical  operation.  China  clay,  as  free  from 
grit  and  iron  as  possible,  is  taken  and  calcined  in  a 

*  No.  1  is  exceptional  in  parity,  the  low  percentage  of  Fe.Oi 
beins  unusual.  ■   ' 

t  Equal  to  Al.j3(S0j),  No.  1.  41-07  per  cent.;  No.  2,  38-53  per 
cent. ;  No.  3.  38-53  per  cent. 


reverljcratory  or  muffle  furnace,  to  expel  the  com- 
bined water,  and  after  being  withdrawn  and  cooled 
it  is  ground  to  a  fine  ]>owder,  and  then  sieved.  The 
ferrous  iron  is,  during  the  calcining  operation,  oxidised 
to  the  ferric  state.  The  fine  clay  is  then  mixed  with 
an  equivalent  quantity  by  weight  of  oil  of  vitriol  of 
sp.gr.  I'OIS  (123'^  Tw.)  in  a  lead-lined  ves.sel,  enough 
water  being  added  to  reduce  the  strength  of  the  oil 
of  vitriol  to  about  7.5°  Tw.  The  mixture  is  heated 
slightly,  when  a  violent  chemical  action  .soon  takes 
place,  75  per  cent,  of  the  alumina  and  practically  all 
the  iron  contained  in  the  clay  combining  w-ith  the 
sulphuric  acid  to  form  soluble  sulphates.  Preferably 
the  mass  is  kept  hot  till  nearly  all  the  acid  has  been 
saturated.  When  cool,  it  is  ground  into  coarse 
fragments,  and  in  this  state  sold.  The  pro- 
portion of  acid  and  clay  should  in  each  opera- 
tion be  accurately  measured,  in  order  to  produce 
a  "  cake "  of  regular  composition.  It  is  quite 
possible,  by  having  the  clay  fine  enough,  and  by  con- 
tinued heating  with  a  slight  excess  of  sulphuric  acid, 
to  obtain  85  per  cent,  of  the  alumina  of  the  clay  in 
the  soluble  form.  This  high  figure  is  seldom  obtained 
in  practice.  The  "cake"  contains  all  the  impurities 
of  the  clay  and  sulphuric  acid. 

Commercially  pure  sulphate  of  alumina,  and  also 
the  salt  containing  a  small  percentage  of  iron,  may  be 
manufactured  from  the  liipiors  obtained  by  diluting 
with  water  the  aluminous  cake  formed  as  described 
above,  settling  out  the  insoluble  matter,  and  treating 
the  clear  liquors  with  some,  reagent  for  the  partial 
or  complete  separation  of  the  iron  ;  but  whether  these 
processes  are  carried  out  industrially  I  am  unable  to 
state.  The  earliest  attempt  to  accomplish  this  object 
was  made  about  the  year  1839,  by  Weismann,  who 
in  May  of  the  following  year  obtained  a  patent  entitled 
"  Improvements  in  the  Manufacture  of  Alum."  His 
process  consisted  in  adding  ferro-cyanide  of  potassium 
to  the  clear  suli)hate  of  alumina  liquors  obtained  from 
China  clay,  and  containing  iron;  allowing  the  Prussian 
blue  thus  formed  to  settle,  and  finally  boiling  down 
the  suiiernatant  liquors.  A  few  months  latter  (in 
December,  1839),  Robt.  Hervey  ap])lied  for  a  patent 
which  was  granted  in  1840,  for  "Certain  Improve- 
ments in  the  Mode  of  Preparing  and  Purifying  Alum, 
etc.,  and  the  Apjilication  of  such  Improvements  to  the 
Purposes  of  Manufacture."  Hervey's  jirocess  is  sub- 
stantially the  same  as  Weismann's,  only  his  claim 
covers  all  combinations  of  ferro-cyanic  acid.  Seven- 
teen years  later  Metcalf  patented  the  same  appli- 
cation. 

The  precipitation  of  the  iron  by  ferro-cyanides  is 
so  marked  a  reaction,  that  at  first  sight  it  appears  as 
the  solution  of  the  ditticulty.  The  Prussian  blue, 
however,  is  very  difficult  to  completely  settle,  even 
after  long  standing,  and  unless  its  separation  is  com- 
plete the  final  product  is  coloured,  which  renders  it 
quite  un.saleable.  Owing  to  this  difficulty,  it  seems 
cioubtful  whether  any  of  the  foregoing  ])roce.sses  have 
been  carried  out  in  practice.  The  separation  of  Prus- 
sian blue  from  aluminous  li(|Uors  was  not  made  a 
thorough  practical  success  until  about  si.x  years  ago, 
when  Mr.  Kynaston,  of  St.  Helens,  succeeded  in 
accomplishing  it,  simply  and  ettectively. 

Sulphate  of  Alumina  from  Irish  Hill  "Bauxite" 

AND  EcLINTON  "AlUM  ClAY." 

On  the  introduction  of  Irish  hill  bauxite  about 
ten  years  ago  to  makers  of  salts  of  alumina,  a  great 
impetus  was  given  to  chemical  research  in  this 
direction,  chietiy  because  (apart  from  the  growing 
importance  of  the  pure  salt)  it  contained  a  larger 
proportion  of  iron  on  lOOpts.  of  alumina  than   what 
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was  usually  found  in  China  clays,  and  also  because  it 
contained  such  a  large  percentage  of  alumina,  exist- 
ing in  great  part  as  hydrate,  that  it  presented  itself 
as  a  cheaper  and  more  convenient  source.  Not  long 
after  Mr.  J.  W.  Kynaston,  by  much  patient  and 
laborious  research,  invented  a  process  for  the  removal 
of  the  greater  part  of  the  iron  as  ar.senite  of  peroxide, 
and,  somewhat  later,  by  ai)plying  Weismann's  or  the 
ferro-cyanide  reaction,  with  certain  improvements  to 
the  thus  partially-iiurified  liquors,  he  succeeded  in 
producing  a  jiroduct  which  for  ]iurity  was  every- 
thing to  be  desired.  Other  workers  came  rapidly 
forward  with  inventions.  Newlands,  Semper,  Spence, 
Kynaston  again  ;  and  now  the  chemical  activity  has 
not  cea.sed,  judging  from  the  list  of  applications  for 
]>atents  which  ajijiear  in  our  .lournal.  In  most  cases 
detailed  accounts  of  these  processes  have  already 
been  published,  and  it  will  be  unnecessary  to  give  a 
lengthy  description  of  them.  A  short  resume  of 
chemical  jirinciples  involved  in  the  most  important 
of  them  will,  I  hope,  prove  interesting. 

Starting  with  "  bauxite"  or  "alum  clay"  and  oil  of 
vitriol,  the  first  chemical  operation  is  the  formation 
of  crude  .sulphate  of  alumina,  and  second,  the  purifi- 
cation of  the  crude  aluminous  liijuor.  Under  the 
first  head  it  will  be  convenient  to  treat  of  alumino- 
ferric  cake. 

1st.  The  dissolving  operation  : — The  apparatus 
required  for  this  purpose  is  a  large  wooden  or  cast- 
iron  tank  fitted  with  a  mechanical  agitator,  which  is 
driven  in  any  convenient  way.  Both  vessel  and 
agitator  are  protected  by  a  covering  of  lead.  A  lead 
plug  and  seat  are  provided  in  the  bottom  of  the 
vessel,  so  that  the  charge  when  fini.shed  may  be  run 
off.  A  plentiful  supply  of  water  must  be  near  at 
hand,  and  also  a  small  open  steam  pipe  dips  into  the 
tub  nearly  to  its  bottom,  so  that  the  charge  may  be 
heated  when  neces.sary. 

Into  this  vessel  there  are  run  about  67c.ft. 
of  oil  of  vitriol  of  sp.  gr.  TGIS  (123°  Tw.;  cold, 
and  after  heating  slightly  by  the  injection  of  steam, 
there  are  added  about  twenty  hundredweights  of 
"bauxite"  or  of  "alum  clay."  After  a  short  time  a 
violent  chemical  action  sets  in  with  the  evolution  of 
much  heat,  causing  the  mass  to  swell  and  rise  in  the 
vessel.  When  this  has  nearly  ceased  more  bauxite 
or  alum  clay  is  added,  in  portions  .of  about  two  or 
three  hundredweights  at  a  time.  After  each  addi- 
tion the  chemical  reaction  is  renewed,  and  in  this 
way  maintained  until  thirty  hundredweights  or  so  of 
the  aluminous  material  has  been  added.  A  quantity 
of  water  is  added  to  prevent  the  mass  from  "set- 
ting," and  steam  is  injected  until  all  or  nearly  all  the 
acid  has  been  saturated  with  alumina.  Finally,  it  is 
diluted  by  the  addition  of  cold  water  until  it  regis- 
ters a  density  of  about  40°  Tw.,  and  is  run  off 
into  settlers,  where  the  insoluble  matter  is  allowed  to 
deposit.  The  clear,  cool  sulphate  of  alumina  liquor 
contains  fully  ninety  per  cent,  of  the  alumina  and 
iron  originally  contained  in  the  bauxite  or  alum 
clay.  It  will  show  a  density  of  about  .'iT"  Tw. 
when  cold,  and  assuming  first  quality  liauxite  to 
have  been  used,  will  yield  on  analysis  about  400 
gramines  of  real  AL.3(S04)+ 18H„0,  with  which  are 
associated  from  2'0  to  2'5  grammes  of  metallic  iron. 
The  iron  exists  partly  as  ferrous  and  partly  as  ferric 
salt.  There  is  always  present  a  quantity  of  free  acid 
amounting  to  seldom  more  than  three  grammes  per 
litre,  which  repre.sents  about  Vib  per  cent,  of  the 
total  acid  u.sed  ;  as  also  all  the  arsenic  contained  in 
the  acid,  and  any  lime,  magnesia,  and  (if  any)  alkalis 
of  the  aluminous  material. 

The  following  is  an  actual  analysis  of  one  of  these 
liquors  made  from  first  quality  bauxite  and  ordinary 
arsenical  oil  of  vitriol : 


Sp.  gr.  =  1181  =  36-2'  TwaddcII. 

Urammea  per  Litre. 
A1.3{S0,)  =  193  12  =  57-92  grammes  Al.,0. 
Fej3(.S0,)=      1-801   _  1.70,  j-p 

Free  acid  -=  I'S" 
CaSOi  =  2-09 
M'ater       =  977-13 

1180-13 

Total  solids  by  actual  test,  including  free 
acid  =  203  "03  grammes. 

Ahuuiim-fi'i-ricCdJci'. — In  1875,  the  Messrs.  Spence, 
of  Manchester,  obtained  a  patent  for  the  manufacture 
of  a  crude  sulphate  of  alumina,  technically  termed  by 
them  "alumino-ferric  cake."  This  product  has  for  a 
considerable  time  been  produced  by  them  in  large 
quantities  from  the  purer  varieties  of  alum  clay  or 
bauxite,  by  dissolving  these  in  oil  of  vitriol  as 
described  above.  The  crude  aluminous  liquor  is 
roughly  settled  and  boiled  down  to  a  suitable 
density,  run  off  into  trays  to  solidify,  and  the  hard 
mass  crushed  into  fragments,  or  sold  in  slabs.  Thus 
manufactured,  the  "cake"  has  a  brownish-grey 
colour,  due  to  the  presence  of  insoluble  matter  and 
contains  all  the  impurities  of  the  oil  of  vitriol,  as 
also  a  very  large  proportion  of  the  iron,  etc.,  of  the 
aluminous  material.  Free  acid  is  always  present. 
The  insoluble  matter  exists  in  a  very  finely  divided 
state  and  always  in  api)reciable  quantity. 

Alumino-ferric  cake  was  introduced  as  a  cheap 
aluminous  compound  for  the  pur])Oses  of  sewage 
defecation,  and  also  as  a  substitute  for  aluminous 
cake  in  the  paper  industry,  with  which  it  differs  in 
containing  invariably  a  greater  percentage  of  sulphate 
of  alumina  and  practically  no  insoluble  or  "loading" 
material.  It  is  largely  used  in  this  country  and 
abroad  for  sizing  purposes  in  the  paper  manufacture, 
and  is  in  every  way  adapted  for  the  production  of 
every  variety  of  low  class  papers. 

The    following    is   an  analysis  of  alumino-ferric 

Alumina =  14"26  =  47-Gl  AI.,3(S0 J 

Ferric  oxide =      -281        .ci  r'„  r< 

Ferrous  do =     -32  :  -  ^^  ^  e.u,. 

SO.,    =  35-36 

Free  acid  =      '45 

Insoluble  =     '06 

Water  losa,  etc.  =  49-10 

99-83 

2nd.  Purification  of  the  crude  S/alumina  liquors. 
Much  ingenuity  and  chemical  skill  has  been 
brought  to  bear  on  this  subject,  and  within  the  past 
six  years  as  many  processes  have  been  invented, 
which  appear  to  be  perfectly  successful  commer- 
cially. They  may  conveniently  be  divided  into  two 
classes — namely,  mechanical  and  chemical.  By  the 
former  is  meant  those  processes  which  seek  to  attain 
the  end  in  view  by  mechanical  means  alone,  whilst 
by  chemical  processes  are  meant  those  which  by 
applying  to  the  ferro-aluminous  liquor  a  chemical 
reagent  preciiiitate  the  iron. 

1.  Mecluniical  Process. — As  far  as  I  am  aware, 
there  is  only  one  mechanical  method  in  use  on  the 
large  scale,  invented  by  ilr.  B.  E.  R.  Newlands,  in 
1880,  and  is  at  present  worked  on  an  extensive  scale 
by  ilr.  W.  G.  Strype,  in  the  Dublin  and  Wicklow 
Chemical  Company's  works  at  Wicklow. 

The  crude  aluminous  liquor  obtained  directly  by 
the  action  of  oil  of  vitriol  on  bauxite  or  alum 
clay  is  perfectly  settled,  the  free  acid  not  being 
neutralised  in  any  way,  and  is  boiled  down  in  lead- 
lined  vessels  to  a  density  of  67°  Tw.  at  its  boiling 
temperature,  at  which  strength  it  is  run  oft'  into 
shallow  lead-lined  vessels  to  cool.  About  sixty  per 
cent,  (at  most)  of  the  total  sulphate  of  alumina  in 
the  charge  crystallises  out  in  the  form  of  flat  .scales, 
containing  eighteen  equivalents  of  water  per  equiva- 
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lent  of  A1.23(S04),  the  other  forty  per  cent.,  together 
■with  all  ferric  and  ferrous  sulphate,  remaining  in 
solution  as  mother-liquor.  The  crystallised  mass  is 
broken  up  in  any  convenient  way,  and  the  resulting 
"magma"  pumped  or  otherwise  forced,  with  a  pres- 
sure gradually  rising  till  it  equals  about  200lbs.  per 
square  inch,  into  a  filter-press  of  special  construction, 
the  individual  plates  of  which  are  covered  with  thick 
felt.  In  this  way  a  hard  cake  of  A1„.3(.S04)-H8H20 
is  obtained  containing  about  I4'5  per  cent.  ALO-j 
and  quantities  of  iron  and  water,  in  direct  propor- 
tion to  the  amount  of  mother-liquor  not  removed. 

A  second  and  third  crop  of  crystals  are  obtained 
from  the  first  and  second  mother-liquor  respectively, 
by  concentrating  and  treating  the  magma  from  these 
in  the  same  way  as  described  for  the  first  liquor. 
These  two  crops  (second  and  third)  contain  a  larger 
proportion  of  iron  on  the  ALO;.  than  the  first  crop, 
but  still  very  much  less  than  what  prevails  in  the 
original  li(iuor,  to  which  they  may  be  added  whilst 
thi.s  is  being  boiled  down.  By  so  doing,  the  liquor  is 
enriched,  and  a  purer  first  crop  is  obtained.  The 
mother-liquor  from  the  third  crop  is  boiled  down  to 
a  .suitable  density  and  solidified. 

There  are  four  distinct  qualities  of  sulphate  of 
alumina  which  can  be  made  by  this  process,  the  three 
higher  qualities  corresponding  to  the  three  crops  of 
crystals,  and  the  lowest  quality  to  the  refuse  liquor. 
By  the  kindness  of  Mr.  Strype,  of  Wicklow,  I  am 
enabled  to  give  the  amount  of  iron  on  15'3a  parts  of 
A1,0;;  or  100  parts  Ali3(S04)-H8H-.0  in  the  different 
pressings,  etc.  : — 


FcoO;)  on   15-35  ) 
parts  Al^Oj..  ) 


Original 
Bauxite 
Liquor. 

0-679 


1st  Crop.      2uJ  Croi). 


0-0C5 


0-130 


0-239 


It  is  interesting  to  ob.serve  the  gradual  increase  in 
the  amounts  of  iron  in  the  various  crops  as  the 
liquors  are  subjected  to  the  concentrating  and  press- 
ing operation.s.  In  the  _first  crop  of  crystals  the 
Fe:;03  is  reduced  to  one-tenth  the  amount  existing  in 
the  crude  liquor.  In  the  secoml  crop  the  Fe-Oa, 
reckoned  on  the  same  basis,  is  twice  the  amount  of 
that  in  the  first  crop,  or,  practically,  one-tenth  that 
contained  in  the  mother-liquor  from  which  it  is  ob- 
tained ;  and  the  amount  of  iron  in  the  third  crop  is 
four  times  that  of  the  first  croji,  twice  that  of  the 
second,  or  one-tenth  that  of  the  mother-li(iuor  from 
•n-hich  it  -vvas  obtained.  The  residue  represents  about 
20  per  cent,  of  the  total  alumina  in  the  original 
liquor.  From  these  figures  it  is  evident  that  of  100 
parts  of  sulphate  of  alumina  in  the  original  liquor, 
SO  parts  are  obtained  in  three  crops,  having  an 
amount  of  ferric  oxide  representing  about  l.O  per 
cent,  of  the  original  quantity.  The  other  85  per 
cent,  of  iron  remains,  of  course,  in  the  refuse  liquor. 
Moreover  it  appears  that  the  yield  of  sulphate  of 
alumina  in  each  pressing  does  not  much  exceed  50 
per  cent,  of  the  total  amount  operated  upon. 

By  using  the  finest,  or  Gertrude  iiuality  of  bauxite, 
or  any  aluminous  material  equally  free  from  iron,  a 
sulphate  of  alumina  can  be  macle  by  this  process 
containing  not  more  than  '04  ].ier  cent.  Fe^On,  but  this 
amount  is  far  too  great  to  allow  it  to  compete  with  the 
ordinary  alums  as  a  mordant  in  the  dyeing  and 
calico  ]:>rinting  industries,  and  for  this  rea.s'on  it  may 
be  called  an  imperfect  process,  as  only  90  per  cent., 
at  the  very  most,  of  the  purification  can  be  accom- 
plished. 

•2.  Chemical  Processes.— 01  the  chemical  methods, 
the  first  which  demands  priority  of  jilace  is  that  in- 
vented :n  1879  by  Mr.  .J.  W.  Kynaston,and  to  which  I 
liave  already  referred.     It  may  be  called 

(a)  The  Arsenic  Process. — It  consists  in  precipitat- 
ing the  iron  as  arsenite  of  peroxide.    The  arsenious 


3nlC,-op.        ^ 


2-312 


acid  used  for  this  purpose  is  ground  and  mixed  with 
a  portion  of  the  bauxite,  along  with  which  it  is 
added  to  the  batch  in  the  dissolving  vessel  shortly 
after  the  vigorous  chemical  action  between  the 
aluminous  material  and  sulphuric  acid  has  begun. 
The  arsenious  acid  goes  into  solution,  and  after  the 
batch  has  been  diluted  with  water  to  40''  Tw.,  and 
the  ferrous  iron  has  been  oxidi.sed  by  the  addition  of 
NaClO:;  or  a  hypochlorite,  chalk,  previously  made 
into  thick  cream  with  water,  is  added  in  sufficient 
ijuantity  to  neutralise  any  free  acid  and  to  render 
the  liquor  basic.  It  is  then  run  ott'  into  a  large  lead- 
lined  vessel  and  allowed  to  settle.  When  perfectly 
cold,  or  after  standing  a  few  days,  a  sample  of  the 
clear  yellow  liquor  is  taken,  and  chalk  added,  when, 
if  a  deepening  of  the  tint  be  observed,  due  to  the 
formation  of  the  arsenite,  more  chalk  is  added  to  the 
bulk  of  the  liquor  in  the  tank.  Successive  additions 
of  chalk  are  added  from  time  to  time  until  all  the 
arsenite  that  will  separate  has  been  thrown  down. 
In  twelve  or  fourteen  days  90  to  95  per  cent,  of  the 
iron  will  separate  out,  leaving  a  clear,  supernatant 
liquor  of  a  slightly  yellow  tint,  containing  a  small 
quantity  of  arsenic.  This  latter  is  removed  by  run- 
ning the  liiiuor  oil'  into  a  stone  tank  and  treating 
with  calcium  suljihide,  the  arsenic  being  of  course 
jirecipitated  as  sulphide.  When  this  has  settled,  the 
liquor  produces  by  continuous  evaporation  a  sulphate 
of  alumina  said  to  contain  from  0'05,to  O'OG  per  cent, 
metallic  iron. 

Shortly  after  this  invention  was  patented,  Mr. 
Kynaston,  seeking  to  produce  a  product  which  should 
be  jierfectly  free  from  iron,  applied  Weismann's,  or 
the  ferro  cyanide  reaction  to  the  liquor  after  settling 
out  the  bulk  of  the  arsenite  of  peroxide  of  iron,  but 
encountered  the  difficulties  in  completely  settling  out 
the  Prussian  blue  previously  mentioned.  These  were 
entirely  overcome  by  adding  a  slight  excess  of  ferro- 
cyanide,  and  after  settling  a  day  or  two  introducing 
a  few  pounds  of  a  zinc  or  a  copper  salt  (preferably 
sulphates),  not  only  to  remove  the  excess  of  ferro- 
cyanide,  but  also  to  aglutinise,  as  it  were,  the  blue 
precipitate  which,  without  such  addition,  persis- 
tently refuses  to  settle  out.  The  liquor,  after  being 
further  purified  (from  As  and  Cu  or  Zn)  by  treatment 
with  CaS,  was  then  lioiled  down  to  such  a  density  as 
to  yield  on  cooling  a  sulphate  of  alumina  containing 
16  per  cent.  AljO^,  and  pure  enough  to  compete  with 
the  best  ammonia  and  potash  alums.  The  ferro- 
cyanide  used  in  this  process  is  recovered  as  the  cal- 
cium salt  by  boiling  the  well-washed  Prussian  blue 
with  excess  of  milk  of  lime. 

(b)  Binoxide  Methods. — To  Messrs.  Semper  and 
Fahlberg,  I  believe,  the  honour  is  due  of  having  first 
introduced  to  makers  of  salts  of  alumina  the  use  of 
a  binoxide  for  the  purpose  of  removing  ferruginous 
contaminations  from  aluminous  liquids.  (See  this 
.lournal,  vol.  i.  275.)  In  1882  these  gentlemen 
patented  the  application  of  binoxide  of  lead  for  this 
purpose,  and  somewhat  later  Kynaston  and  Spence 
almost  simultaneously  that  of  binoxide  of  manganese. 
There  is  a  distinct  difference  between  the  last  two. 
Mr.  Kynaston  claims  manganite  of  hydrogen,  w-hilst 
Spence  claims  binoxide  of  manganese  in  whatever  way 
produced.  Laboratory  experiments  will  easily  prove 
that  the  hydrated  binoxides  are  alone  applicable. 

It  will  be  convenient  to  treat  of  these  processes 
together,  for  when  working  them  the  chemical  con- 
ditions to  be  fulfilled  in  each  case,  in  order  to  yield 
the  best  results,  are  almost,  if  not,  identical.  They 
are  these  :  The  crude  aluminous  liquor  must  not  con- 
tain free  acid,  but  should  be  decidedly  ba.sic — ba.sic  at 
least  to  the  extent  of  the  sulphuric  acid  in  combina- 
tion with  the  ferric  oxide.  The  iron  should  exist  in 
the  ferric  state.     Especially  is  this    last  condition 


Jan.  29, 1886.)     THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTEY. 


21 


important  in  the  case  of  the  manganese  jirocess,  for 
as  Mr.  Kynaston  points  out  in  his  specification,  if 
ferrous  iron  be  jiresent  in  the  liquors  along  with 
nianganite  of  hydrogen,  it  is  oxidised  at  the  expense 
of  an  equivalent  quantity  of  MnO'j,  the  resulting 
manganous  oxide  entering  at  once  into  solution  as 
sulphate  ;  and  in  order  to  free  such  liijuors  thus  con- 
taminated they  must  be  subjected  to  another  chemical 
operation.  (This  .lourn.  ii.  482.)  Any  lead  which 
may  go  into  solution  in  the  lead  process  for  the 
most  part  se))arates  out  during  the  concentration  of 
the  li(|uid  as  in.soluble  PbSOj. 

Much  of  the  success  of  these  processes  depends 
upon  the  care  with  which  the  hydrated  binoxides  are 
prepared. 

Prcparatiim  of  Hydrated  Binoxide  of  Lead. — 
Dr.  Fahlberg  recommends  that  the  hydrated  binoxide 
of  lead  is  best  prepared  by  grinding  together  ordinary 
litharge  PbO  and  common  salt  into  a  thick  cream 
with  water  and  allowing  to  remain  for  some  time. 
A  basic  lead  chloride  is  formed  whicli  is  decomposed 
by  the  addition  of  a  clear  solution  of  bleaching 
powder,  and  when  the  resulting  hydrated  binoxide  of 
lead  is  washed  free  from  soluble  chlorides  it  is  ready 
for  use.  It  should  not  be  heated,  as  it  loses  its 
water  of  hydration,  rendering  it  inactive. 

Prepuraiion  of  Manrianite  if  Hydrorirn.  —  Mr. 
Kynaston  finds  this  already  formed  in  the  "  manganese 
mud  "  of  the  late  !Mr.  Walter  ^^'eldon's  process,  and 
recommends  its  jirejiaration  by  treating  the  mud  with 
a  dilute  acid  (HCl,  1  presume)  in  order  to  remove  the 
"  bases,"  lime,  and  manganous  oxide,  which,  together 
with  hydrogen,  are  in  combination  with  the  MnOo. 
By  so  doing  he  renders  thesei)aration  of  these  bodies 
easy.  By  simple  washing  they  are  removed,  and 
when  the  manganite  of  hydrogen  is  perfectly  free 
from  iInO  it  is  ready  for  use.  There  are  other 
methods  for  the  preparation  of  this  reagent  which 
will  suggest  themselves  to  the  technical  chemist. 

Treatment  tf  thi  Firrd-abnninova  Liijuids. — The 
operation  of  removing  the  iron  from  these  liquors  is 
performed  by  simjily  adding  either  of  the  binoxides, 
and  agitating  for  some  time  until  a  sample  withdrawn 
filtered  and  tested  shows  no  iron  reaction  with  ferro- 
cyanides.  AVhen  this  is  attained  the  binoxides  are 
allowed  to  .settle  perfectly,  and  the  clear  liquor 
drawn  off  and  further  treated  for  the  production  of 
solid  sulphate  of  alumina.  In  the  manganese  process 
should  any  Mn  go  into  .solution,  Jlr.  Kynaston  recom- 
mends its  removal  by  precipitating  it  as  JfuO^i,  with 
free  chlorine  or  a  hy]iochlorite. 

Recovery  of  the  Bbw.ndes  for  use  again. — Both 
are  recovered  by  first  washing  free  from  aluminous 
salt,  and  then  treating  them  in  the  cold  with  a  dilute 
acid— c.r/.j  sulphuric  acicl.  The  iron  which  was  in 
combination  with  the  binoxides  goes  into  solution 
as  suljihate,  and  is  removed  from  the  revivified 
binoxides  by  wa.shing  with  water. 

There  are  two  other  oxy-acids  which  have  been 
proposed,  and  which  are  capabb  of  performing  the 
same  work— namely,  stannic  and  antimonic  acids. 
The  former  of  these  is  ])erhaps  not  admissible  on  a 
manufacturing  scale,  where  large  quantities  of  iron 
are  to  be  removed  principally  on  account  of  its  great 
cost,  and  although  it  is  quite  capable  of  effecting  the 
desired  re.«ult,  for  this  reason  it  will  be  unnecessary 
to  treat  of  it  further.  Not  so,  however,  with  anti- 
monic acid,  the  cost  of  which  is  one-third  at  most 
that  of  stannic  acid.  The  manner  in  which  these  are 
used  is  identically  the  same  as  in  the  "  manganese  " 
and  the  "  lead  "  processes. 

From  experiments  which  I  have  made  recently 
with  antimonic  acid,  and  in  which  I  have  endeavoured 
to  follow  the  lines  that  would  suggest  themselves  to 
the  manufacturer,  not  only  in  preparing  the  purifying 


agent,  but  in  its  ap]:ilication,  I  find  that  it  does  the 
work  with  great  rapidity,  and  as  it  is  fairly  stable  it 
maintains  its  power  during  successive  operations. 
As  the  atomic  weight  of  antimony  is  considerably  less 
than  lead,  I  expect  to  find  on  further  investigating 
this  subject  that  antimonic  acid  will  prove  as  cheap 
a  material  as  peroxide  of  lead. 

Thus  far  I  have  endeavoured  to  give  a  short 
account  of  the  methods  proposed  within  recent 
times  for  freeing  aluminous  liquors  from  iron,  and  it 
only  remains  to  add  a  word  or  two  in  relation  to  these 
processes  in  general. 

Of  them  all  Mr.  Kynaston's  "manganese"  process 
is  obviously  the  cheapest,  because  the  manganite  of 
hydrogen  is  already  formed  in  the  source  from  whence 
he  obtains  it — viz.,  Weldon's  "  manganese  mud,"  and 
also  because  manganese  in  the  form  of  oxide  is  the 
chea)ie.st  available  material.  It  is  a  process,  however, 
whicli  apparently  requires  much  care  and  attention  if 
the  contamination  of  the  liipiors  with  manganese  is 
to  be  avoided,  and  I  venture  to  think  in  this  respect 
differs  from  the  other  processes.  This  difference, 
however,  is  only  one  of  degree,  and  not  of  kind, 
inasmuch  as  over  all  of  them  careful  chemical  super- 
vision is  necessary  for  successful  work.  In  the 
"lead"  process,  .should  any  lead  go  into  .solution  it 
may  be  removed  along  with  the  arsenic  derived  from 
the  oil  of  vitriol  by  precipitating  both  of  them 
as  sulphides  with  calcium  suljjhide,  and  the  same 
is  true  of  the  antimony  prcieess  should  antimony 
go  into  solution.  Products  of  equal  purity  can  be 
made  by  the  use  of  any  of  these  oxy-acids. 

When  projierly  jirepared,  the  relative  amounts  of 
hydrated  binoxides  required  to  remove  'one  unit  of 
iron  bears  such  a  relation  to  their  relative  molecular 
weights  as  would  lead  one  to  believe  that  the  chemical 
compounds  they  form  with  ferric  oxide  correspond 
in  constituton  the  one  with  the  other.  It  is  plain, 
therefore,  that  the  amount  of  plumbite  of  hydrogen 
required  in  the  "  lead  "  process  is  greater  than  the 
amount  of  manganite  of  hydrogen  required  in  the 
"manganese"  proce.ss  to  remove  equal  quantities  of 
iron.  The  exact  constitution  of  the  compounds 
which  they  severally  form  with  the  ferric  oxide  is 
not  known.  I  have  lately  performed  several  experi- 
ments with  all  tiiese  oxy-acids  in  order  to"elucidate 
this  point,  with  results  which  are  not  .sufficiently 
uniform  to  warrant  a  definite  statement. 

None  of  these  oxy-acids  are  stable  enough  to  serve 
for  an  indefinite  number  of  purifications,  all  of  them 
becoming  inactive  after  repeated  use.  This  is  owing 
principally  (and  only  as  far  as  I  am  aware)  to  dehy- 
dration, the  iron  hydrated  compound  being  perfectly 
useless  for  the  purpo.se  in  view.  The  item  of  cost  of 
purification,  therefore,  is  influenced  not  alone  by  the 
relative  first  cost  of  these  oxy-acids,  and  by  the 
amounts  of  mechanical  loss  always  existing  in  manu- 
facture operations,  but  also  by  their  relative  degrees 
of  stability.  The  MnO^,  after  its  purifying  power 
has  been  spent,  is  still  suitable  for  the  production  of 
chlorine,  and  probably  no  such  useful  value  can  be 
attachecl  to  either  peroxide  of  lead  or  antimonic 
acid.  The  PbO;  and  Sb»0,-  may  of  course  be  sold 
as  such. 

The  arsenic  and  ferrocyanide  method  differs  from 
these  processes  chiefly  in  the  length  of  time  required 
to  completely  remove  the  iron.  Arsenite  of  peroxide 
of  iron  and  Prussian  blue  are  precipitates  of  a  very 
light  and  flocculeut  nature,  and  they  take  a  longtime 
to  completely  settle.  Mr.  Kynaston  himself  states  a 
month.  This  is  not  so  in  the  oxide  methods,  the  sul- 
phate of  alumina  in  which  need  not  be  more  than  a 
week  in  proce.ss.  Hence  there  is  a  saving  of  plant  in 
these  oxide  processes  when  compared  with  the 
arsenic  and  ferrocyanide  method. 
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Of  Newland'.s  process,  as  I  liave  previou.sly  stated, 
it  may  be  said  to  be  an  imperfect  one  wlien  com- 
jiared  with  the  cheinicnl  methods,  as  no  sulpliate  of 
alumina  can  be  made  from  it  free  from  iron.  The 
product,  however,  is  very  suitable  for  many  purposes, 
and  altliough  the  sejiaration  of  the  iron  is  not  com- 
]ilete,  and  rather  a  large  proportion  of  the  original 
alumina  is  obtained  in  a  very  impure  form,  yet  by  it 
a  jiroduct  is  made  in  a  few  days  pure  enough  to  satisfy 
the  demands  of  many  consumers  as  cheaply,  I  be- 
lieve, as  any  of  the  other  methods.  Beyond  this  it  is  an 
interesting  jirocess,  inasmuch  as  it  is,  I  believe, 
the  first  mechanical  one  worked  in  this  or  in  any 
country. 

The  following  are  analyses  of  sulphates  of  alu- 
mina : — 


Newland's 

No.  1. 

Puhe  Salts. 

IT.,*,..       Ordi- 

No.  2. 

No.  3.      No.  4. 

A1003 

FejO;) 

SO3  

Free  Acid 

Lime  

"Water    

14-84 
•06 

35  00 
•32 
•11 

49-42 

11-70 
•12 

31-60 
•40 
•11 

49-95 

11-95 

•016 

3609 

nil. 

•17 

18^72 

14-85 
trace 
3494 
•2'J 
■14 
19-60 

16-00  10-20 
nil.      trace 

38-00    '.  38-00 

nil.         nil. 

-16           -14 

15^50       lo^lO 

99-75 

99-88 

99-97 

99-82 

99^66       99^71 

The  samples  of  Newland's  process  were  kindly 
sent  to  me  by  Mr.  Strype  for  analysis.  No.  2  con- 
tained a  notable  quantity  of  manganese,  which  plainly 
reveals  its  origin.  No.  .'?  is  made  by  !Mr.  Kynaston's 
"  arsenic  and  ferrocyanide  "  process,  and  is  remark- 
ably pure  in  every  way.  Not  a  trace  of  iron  can  be 
observed  in  it  with  the  suljihocyanide  of  potasssium 
test,  which  I  think  shows  the  great  skill,  ability  and 
perseverance  which  he  has  shown  in  working  out  one 
of  the  most  tedious  processes,  in  my  opinion,  known 
to  chemical  technologists. 

In  conclusion,  I  have  to  thank  Mr.  George  Black- 
well,  of  the  IrLsh  Hill  Bauxite  Mining  Co.,  for  the 
samples  of  bauxite ;  and  also  Mr.  W.  J.  A.  Donald, 
of  the  Eglinton  Chemical  Company,  for  the  samples 
of  alum  clay  which  they  have  kindly  sent  for  ex- 
hibition. 

DISCUSSION. 

Mr.A.  E.  Reed:  I  should  like  to  ask  Mr. 
Beveridge  why  he  gives  preference  to  aluminous  cake 
before  alumino-ferric  cake,  for  when  the  former  it- 
bought  the  value  of  it  depends  upon  the  amount  of 
anhydrous  sulphate  of  alumina  it  contains. 

Mr.  Bevekidije  :  In  order  to  arrive  at  the  real 
value  of  the  sulphate  of  alumina  found  in  aluminous 
cakes  the  value  of  the  /nai/ini/  matei-ial  or  insoluble 
matter  should  be  deducted  from  the  cost  of  these,  as 
this  insoluble  matter  serves  the  same  purpose  as 
China  clay  in  the  paper  industry. 

The  Chairman  asked  whether  hj'dro-extractors 
had  not  been  used  in  Newland's  process  for  separating 
the  mother-liquor  from  the  crystallised  S/aluniina, 
and  also  referring  to  the  chemical  processes,  if 
the  oxides  (MnOj  and  PbO-..)  were  dissolved  by  the 
aluminous  liquor.  !Mr.  Beveridge,  in  reply,  stated 
that  "hydros"  had  been  tried,  but  he  believed  with- 
out success.  The  oxides  were  not  dissolved  unless  a 
reducing  agent  was  present. 

Mr.  K.  W.  Atkinson  said  that  although  Mr. 
Beveridge  had  made  no  mention  of  the  analytical 


method  employed  in  determining  the  alumina  in  his 
samples,  it  might  be  interesting  to  the  members  to 
describe  a  volumetric  process  recently  proposed  by 
Dr.  Bayer  in  the  Zeitschrift  fiir  Anahitifche  Chemie. 
This  process  was  based  upon  the  fact  that  whilst  sul- 
phate of  alumina  was  acid  in  its  reaction  to  litmus,  it 
was  neutral  to  tropceoline.  Hence,  when  an  alkaline 
siilutiim  of  alumina  was  coloured  with  litmus,  the 
red  colour  appeared  as  soon  as  the  alkali  was  neutra- 
lised, and  sulphate  of  alumina  commenced  to  be 
formed.  When,  however,  tropceoline  was  used,  the 
acid  indication  occurred  only  when  the  alumina  first 
precipitated  was  completely  redissolved.  Thus  the 
difference  between  the  two  amounts  of  standard  acid 
used  was  a  measure  of  the  amount  of  alumina 
present  The  .speaker  had  found  that  litmus  was  not 
sufficiently  sensitive,  but  that  if  it  was  replaced  by 
phenol-phthalein  the  residts  were  fairly  accurate,  and 
([uite  sufficiently  so  for  practical  purposes.  The 
method  unduubtedly  had  the  advantage  of  simplicity 
and  rapidity,  and  for  technical  purposes  might  well 
replace  the  tedious  gravimetric  metliod.  Mr.  il.  T. 
Thomson  had  previously  indicated  a  similar  method, 
hut  had  not  thoroughly  worked  it  out  as  an  analytical 
process. 

Mr.  Peingle  :  For  some  time  past  I  have  been 
using  a  somewhat  similar  method  to  the  one  Mr. 
Atkinson  refers  to,  for  the  estimation  of  /n-e  acid 
(sulphuric)  and  iron  in  the  picMinr/  /irjitar  used  for 
cleansing  sheet-iron  plates  before  tinning.  The  two 
indicators  I  use  are  litmus  and  phenol-phthalein.  To 
a  measured  quantity  of  the  pickling  liquor  I  add 
caustic  soda  solution  till  the  iron  begins  to  pre- 
ci)>itate,  or  until  the  litmus  is  coloured  blue.  The 
amount  of  soda  taken  is  a  measure  of  the  free  acid 
present.  The  iron  may  be  estimated  in  the  same 
solution  by  adding  the  caus-tic  soda  standard  in  slight 
excess,  using  phenol-phthalein  as  indicator.  This 
method  .1  have  found  to  give  quick  and  reliable 
results. 


3loumal  anD  Ipatcnt  Literature. 


I.— GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Imjirovcmeiits  in  FiUcrs.      E.   M.    Knight,   Liverpool. 
Eng.  Pat  13,78-2,  October  IS,  1SS4. 

Two  perforated  cylinders  are  placed  concentrically  in  a 
containing  vessel  ;  the  innermost  cylinder  is  covered 
with  asbestos  cloth,  ami  the  sjiace  between  tlie  two 
packed  with  chan-ual.  The  water  is  filtered  from  tlie 
container  into  the  inner  cylinder,  which  may  further  be 
furnished  -with  an  ice  hox,  emerging  therefrom  by  a  pipe 
at  the  lower  part  of  the  apparatus.  Sometimes  the 
unfiltered  water  is  adnutted  into  the  inner  cylinder 
first,  and  the  How  of  filtered  water  is  in  the  reverse 
direction.— C.  C.  H. 


Improvements  in  Machinery  or  Apparatus  for  Refri(;cr- 
ating  and  Prodiicinq  Ice,  and  in  Liquid  for  the 
purpcjse.  S.  A.  \'arlev  and  W.  A.  (Jonnan,  London. 
Eng.  Pat.  16,649,  December  IS,  1SS4. 

This  invention  refers  to  the  class  of  apparatus  in  which 
a  carrying  fluid,  such  as  ammonia,  which  boils  at  a  low 
temperature,  is  subjected  to  a  partial  vacuum  for  the 
purpose  of  lowering  its  tenqicrature  by  evaporation,  and 
then  made  to  circulate  throngh  spaces  whicli  are  sur- 
rounded by  the  liquid  to  be  cooled.  The  lunduction  nf 
the  partial  vacuum,  as  also  the  movements  of  the 
cooling  lirjuor,  are  bnmght  aliout  by  the  expansion  and 
conti  action  of  two  India-rubber  tubes  of  special  con- 
struction.    These  are  placed  concentrically  in  a  closed 
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chamber,  .around  a  rotatinf;  shaft  which  carries  rollers 
that  pass  over  ami  close  the  tubes  progressively  whilst 
rotatinsr,  thus  piisliinf:  the  air  and  !ii]uor  before  them. 
For  fuller  details,  the  printed  specification  and  drawing 
must  be  consulted. — B. 


Improvements  in   Filters.      G.   Haycraft,  Lyme   Kegis. 
Eng.  Pat.  590,  January' 15,  1885.^ 

The  patented  improvement  refers  principally  to  the  use 


Description  of  Hot  Blast  Pyrometer  (Kn/pp's  Patent). 
A.  von.  Bergen,  Darlington.  Journal  Iron  and  Steel 
Inst.,  1885. 

Thls  instrument  will  be  understood  from  tlie  illustration 
below.  The  hot  blast  enters  at  A,  its  pressure  is  regu- 
lated by  cock  H  to  a  constant  quantity,  indicated  by 
gauge  E.  Cold  air  is  drawn  in  at  B,  the  temperature  rif 
which  is  indicated  on  thermometer  D.  The  gases  mix 
in  G,  and,  emerging  from  the  apparatus,  register  their 
temperature  on  thermometer  C.  It  is  first  necessary  to 
obtain  a  co-eflicient  for  the  instrument  by  an  absolute 


Krupps    Patent    Pyrometer 


of  a  fibrous  compressed  filtering  material,  iu  the  shape 
of  Hat  discs  of  any  form,  held  together  in  eases  in  such 
a  manner  as  to  produce  tight  joints  around  the  edges  of 
the  discs  with  the  view  to  preventing  untilteied  water 
from  finding  its  way  into  the  interior  or  through  the 
filtering  material. — B.  1 


determination  of   the  temjierature  of   the  hot  blast  by 
means  of  Siemens's  copper  ball  pyrometer,  thus — 


C  = 


¥-A 
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where  C  is  the  co-efficient,  H  temperature  of  hot  blast, 
A  that  of  cold,  A  and  F  that  of  the  mixture.  Having 
obtained  thi.s  constant,  the  temperature  of  the  blast 
may  be  found  from  the  readings  and  the  equation 
H  =  C(F-A)  +  A.-C.  C.  II. 


Improvements  in  and  Apparatus  for  Evaporating  and 
Concentrating  Liqnors  and  Depositing  their  Contents. 
G.  S.  Hazlehurst,  Khyl.  Eng.  Pat.  973,  January 
23,  18S5. 
This  invention  refers  to  apparatus  for  evaporating 
liquids  and  obtaining  their  crystals  or  deposits  by 
means  of  movalile  endless  surfaces  of  net,  meshes,  or 
strands,  over  which  the  lirjuor  is  allowed  to  spread,  heat 
being  applied  nnderneatli  the  chamber  in  which  the 
apparatus  is  erected.  The  arrangement  may  consist  of 
a  number  of  parallel  rollers,  one  series  at  the  top  and 
a  corresponding  series  at  the  lower  end  of  a  vertical 
heating  chamber,  over  which  an  endless  net  is  hiid  and 
made  to  travel  continuously.  Above  the  upper  rollers  a 
series  of  tanks  is  placed,  out  of  which  the  liijuid  drops 
and  spreads  upon  the  net.  and  is  evaporated  on  its  waj' 
by  heat  ascending  from  hot  plates  underneath.  There 
are  devices  for  detaching  and  collecting  the  resulting 
salts  and  deposits,  for  clianging  speed,  for  adjusting  the 
net,  etc.,  etc. — B. 

Improvements  in  Capillary  Filters.  J.  C.  Newburn, 
London.  From  J.  A.  Tupper,  Salt  Lake  Citj-.  Eng. 
Pat.  1489,  February  3,  1885. 
The  inventor  makes  use  of  capillary  action  for  the  pur- 
pose of  hltration  by  arranging  a  number  of  tubes  to 
project  upwards  fiom,  and  to  ]>ass  downwards  through 
the  bottom  of  a  vessel  containing  the  liquid  to  be 
filtered.  Wicks  are  placed  into  these  tubes,  their  upper 
ends  passing  over  the  tops  of  the  tubes  and  dipping  into 
the  liquid  to  be  filtered,  whilst  their  other  ends  project 
downwards  through  tlie  tulies,  thus  acting  as  syjihons. 
Several  vcs.sels  constructed  in  this  manner  may  be  super- 
posed one  upon  the  other  with  the  view  to  any  desired 
number  of  repeated  iiltrations. — B. 


Improvements  in   Filters.      F.   R.   Lipscombe,  London. 
Eng.  Pat.  1510,  February  3,  1885. 

The  filter  consists  of  two  or  more  cylinders  or  other 
shaped  vessels,  made  of  a  porous  substance,  or  per- 
forated and  only  covered  with  a  porous  substance.  These 
cylinders  are  placed  one  within  the  other,  the  interven- 
ing spaces  being  filled  in  with  charcoal  or  filtering 
material,  either  of  which,  as  well  as  the  top  and  bottom 
plates,  may  be  removed  separately  for  cleaning.  The 
whole  is  inserted  in  a  tank,  the  filtered  water  being 
withdrawn  from  the  central  or  any  other  part  of  the 
filter.— B.  

Refrigerating  and  Ice  Machines.     W.   H.  Wood,   New 

York.  Eng.  Pat.  7824.  June  27,  1885. 
This  specification  describes  various  improvements  in 
the  mechanical  details  of  vapour  liquefaction  pumps, 
and  their  adjuncts,  used  in  refrigerating.  Tlie  most  im- 
portant of  these  improvements  consists  in  lubricating 
the  interior  of  the  cylinder  by  injecting  into  the  current 
of  vapour  fed  into  the  ]iump  a  spray-jet  of  the  same 
vapour  previously  liquefied.  The  expansion  of  this 
into  vapour  in  the  interior  of  the  cylinder  greatly  re- 
duces, by  absorption,  the  heat  whicl'i  would  otherwise 
ensue  from  the  compression  of  the  vapour  in  the  second 
part  of  the  stroke.  The  remaining  improvements  are 
fully  illustrated  and  described  at  considerable  length. 

— C.  C.  H. 


IL— FUEL,   &AS,  AND   LIGHT. 

On  the  Behaviour  of  Mixtures  of  Carbon  Dioxide  and 
Hydrogen  at  High  Tcmjicratitrcs.      A.  Naumann  and 
C.  Pistor.     Ber.  18,  2724-2727. 
In    order  to  ascerttrin  whether  hydrogen   exerts  a  re- 
ducing action  upon  carbon  dioxide,  and  at  what  tem- 


perature this  action  commences,  a  mixture  of  dry  carbon 
dioxide  and  hydrogen  in  the  proportion  of  1  to  3  was 
passed  throiigh  a  glass  tube  filled  with  small  pieces 
of  pumice-stone,  at  a  temperature  between  that  of 
the  melting  point  of  lead  chloride  (501°)  and  that  of 
litliium  chloride  (602°).  No  formation  of  carbon  mon- 
oxide took  jilace.  In  a  second  experiment,  con- 
ducted in  the  same  manner  at  a  temperature  of  602°  to 
634°,  the  same  negative  result  was  obtained.  Two 
more  experiments  were  tried  at  a  teniperature  between 
861°  and  954",  the  gases  passing  through  a  porcelain 
tube  of  eight  millimeters  internal  diameter.  As  in  the 
previous  cases,  no  change  took  place,  thus  proving  tliat 
temperatures  up  to  about  900°  .are  insnfiicicnt  to  cause  a 
reduction  of  carbon  dioxide  to  monoxide  by  means  of 
hydrogen.  This  result  is  supported  by  the  fact  that  the 
heat  of  combustion  of  carbon  monoxide  is  greater  than 
that  of  hydrogen  (to  water  in  a  gaseous  form)  ;  further, 
by  the  great  staliility  of  carbon  dioxide  at  high  tempera- 
tures, no  dissociation  taking  place  even  at  1700°  when 
the  gas  is  heated  by  itself,  while  it  only  commences  to 
dissociate  at  1300°  when  being  passed  through  a  porce- 
lain tube  filled  with  pumice-stone.  The  water  which 
would  be  forme<l  by  the  decomposition  of  the  carbon 
dioxide  by  hydrogen  would  more  readily  be  decomposed, 
the  oxygen  again  combining  with  the  carbon  monoxide 
to  regenerate  carbonic  acid.  Contrary  to  the  above 
observations,  H.  Traube  (Ber.  18,  lS91)f'ound  that  by  the 
infiuence  of  the  electric  spark  upon  a  mixture  of  carbon 
dioxide  and  hydrogen  a  diminution  of  the  volume  of 
these  ga.ses  takes  place  through  the  formation  of  carbon 
monoxide.  Upon  moist  carbon  monoxide,  the  electric 
spark  remained  without  inlluence. — F.  M. 

Reaction  of  Carbonic  Oxide  and  Water  at  High  Tem- 
peratures. A.  Naumann  and  C.  Pistor.  Ber.  I81 
2894-2897. 
A  MIXTURE  of  carbonic  oxide  and  steam  (in  about 
molecular  i)ro]iortion)  was  passed  througli  a  heated 
tube  filled  with  i>umicestone.  Below  600°  no  reaction 
took  place  ;  but  at  000°  it  just  commenced.  At  al>out 
900°  eight  per  cent,  of  CO;  were  formed,  liberating  the 
corresponding  quantity  of  hydrogen  from  the  water  ;  and 
at  about  950°  ten  and-a-half  per  cent,  of  COj  were  pro- 
duced.— A.  G.  G.  _____ 

Improvements  in  Apparatus  for  Cnrburetting  Gas  for 
Ijiilhting  Purposes..  W.  G.  Little,  t'onisboro.  Eng. 
Pat.  17,"l08,  September  30,  1SS5. 
A  TUBE,  closed  at  one  end  and  open  at  the  other,  con- 
tains a  rod  of  solid  hydrocarbon,  preferably  najibtha- 
lene.  This  tube  is  f.astened  in  a  veitical  position,  with 
its  open  end  about  an  eighth  of  an  inch  above  a  hori- 
zontal iron  plate.  The  whole  is  enclo.sed  in  a  dome- 
shaped  vessel,  the  bottom  of  which  is  the  iron  plate 
above  mentioned.  The  ^as  to  be  carburetted  passes 
by  pipes  suitably  arranged  over  this  iron  jilate  to  the 
burners  situated"  just  below.  When  these  are  lighted 
the  plate  becomes  heated,  and  is  covered  by  a  film  of 
melted  naphthalene  to  the  depth  of  one-eighth  of  an 
inch,  kept  at  this  depth  by  the  arr.angemcnt  above 
described.  Tlie  gas  pnssing  over  this  film  of  melted 
naphthalene  is  impregnated  with  the  vapour  thereof.  A 
suitable  tap  allows  gas,  it  desired,  to  p.ass  to  the  burners 
without  passing  through  the  caiburetter. — A.  K.  D. 


Improvements  in  obtaining  Gas  for  illuminating  and 
other  purposes.  J.  F.  Schnell  and  .lohn  Iteed,  Man- 
chester.    Eng.  Pat.  690,  October  16,  1885. 

Atmo.Sphkkic  air  is  to  be  impregnated  with  the  vapours 
of  various  compositions,  and  used  for  heating  or  illumi- 
nating gas  respectively. — A.  K.  D. 


Improvements  in  Condensing  Apparatus  for  Treating 
or  Purifi/ing  Coal  Gas.  George  Love,  Manchester. 
Eng  Piit'  24S9,  October  22,  1885. 

The  gas  on  leaving  the  oven,  generator,  or  producer,  is 
led  through  a  chamber  where  its  course  is  rendered  as 
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circuitous  as  possible  liv  suitaWydisposed  screens  or 
trays.  In  this  chamber  it  is  treated  with  water  in  jets, 
or  very  finely-divided  spray.— A.  li.  D. 

III.-DESTRUCTITE   DISTILLATION,  TAR 
PRODUCTS,  Etc. 

S)/lvic  and  Pimanc  Acids.     S.  H.aller.     I5er.  18,  2165 — 

•21  OS. 

With  the  exception  of  the  percentage  composition  of 
.sylvic  and  pimaric  acids,  the  statements  of  various 
authorities  in  regard  to  tlie  properties  of  these  acids 
differ  to  sucli  an  extent  tliat  llie  author  tliought  it  of 
suHicient  interest  to  investigate  tliis  subject.  A  sujiply 
of  tbese  acids  in  .an  almost  jiure  condition  being  at  Ills 
disposal,  the  linal  i>uriticati<)n  was  effected  by  digesting 
the  material  in  dilute  caustic  soda  ley  of  about  .3  per 
cent,  strength,  in  which  nearly  two-tiiircls  of  tlie  mass 
was  soluble.  The  acid.s  in  the  alkaline  solution  were 
rejirccipit.ateil  liy  means  of  an  acitl,  gelatinous  Hakes 
buiug  obtained,  which  were  thrown  on  a  filter,  washed 
carefully  with  water,  ami  recrystallised.  For  the  crys- 
tallisation of  the  pimaric  acid,  a  large  excess  of  the 
aci<l  was  mixed  with  hot  (iO  per  cent,  alcohol,  and  the 
hot  solnfion  filtered.  On  cooling,  the  acid  was  deposited 
in  the  form  of  a  crystalline  mass.  The  sylvic  acid  was 
crystallised  from  a  minimum  of  alcohol,  shining  prismatic 
lamina'  being  produced.  The  following  numbers  were 
obtained  by  analy.sis  : — 

Pimaric  acid,  C  =  78'47  and  7SCi2,  H  =  9'41  and  Utii 

per  cent.  ; 
Si/lvic  acid,  C  =  78'S5  and  78G5,  H=-.9'78  and  9(;2 

per  cent. 

The  softening  points  of  these  acids  were  120°  and  14.")°, 
and  the  melting  points  149' and  161 —102°  respectively. 
The  rotatory  power  of  sylvic  acid  in  an  alccdiolic  solution 
was  found  to  increase  after  each  crystallisation  until  it 
became  constant  at  [a]„  -=  -  53°.  Pimaric  acid,  when  i 
purified  as  above-described,  is  optically  inactive. 

The  hydrocarbon  obtained  by  Liebermann  from  these 
acids,  by  treatment  with  hydriodic  acid  .nnd  jpliosphorus, 
was  prepared  and  examined  by  the  author.  An  attempt 
was  made  to  obtain  numbers  agreeing  more  closely  with  ' 
the  formula  CioHi,;  tlian  those  hitherto  found.  The 
results  were  not,  however,  sutticiently  satisfactory,  as 
can  be  seen  by  an  inspection  of  the  figures  given  in  the  j 
original  paper. 

The  hydrocarbons  are  optically  inactive,  and  appear 
to  be  identical. — U.  B. 


nitro-ccunpounds,  it  is  heated  with  Zn  and  acetic  acid, 
and  fin.ally  distilled  with  steam. 

Diiiiti-o'diii-i/Hc  arid  is  prejjared  by  dissolving  the  above 
acid  in  strong  H„St>4,  cooling  and  then  gradually  adding 
KKO:i.  The  pure  compound  is  obtained  by  decomjiosing 
the  lime  salt. 

DinitropiiromcUitic  acid  is  obtained  by  the  oxidation 
of  dinitroilurylic  acid  in  an  alkaline  solution  with 
KMuOj.  The  mass  is  filtered,  .acidified  and  extracted 
with  ether.  ( »n  distilling  ofV  the  ether,  2  compounds 
remain,  a  tri-  and  tetra-lmsic  acid.  They  are  separated 
bv  adding  metbylateii  spirit  to  the  concentrated  solution 
of  the  lime  salts,  wlien  the  salt  of  the  tetrabasic  pyro- 
nieliitic  acid  is  completely  preciiiiiated.  The  silver  salt 
gave,  on  analysis,  the  formula  <'„(Nt.).j).;(C(>jAg)4.  It 
could  not  be  reduced  to  the  correspoiuling  amiilo- 
eom[)ound.  The  ethyl  ether,  however,  on  redu<'tion  with 
Zn  and  acetic  acid,  yiehls  an  azo-  body  of  the  formula 
C„N2(CO.,C.,H-,)4,  anil  possessing  a  deep  cinnabar-red 
colour. 

Durcnequinnnc  is  obtained  from  diamidodurene  by 
oxidation  with  sodium  nitrite,  or  KeoCl,.,  in  an  acid 
solution. — J.  ]!.  C. 


Piescnce  of  Pscudocumenc  and  Mesiti/lcuc  in  different 
kinds  of  Pttroleiim.  C.  Engler.  Ber.  18,  2234- 
2238. 

About  six  years  ago  the  author  proved  the  existence  of 
pseudocumene  in  Pennsylvanian  petroleum.  Since  that 
time  other  varieties,  such  as  American,  Ku.ssian,  Ger- 
man, (!alici,an  and  Italian  jietroleum  have  been  ex- 
amined, in  all  of  which  cumenes  in  the  furni  of  pseudo- 
cumene and  mesitylene  have  been  detected.  American 
petroleum  was  found  to  contain  about  02  per  cent,  of 
cumenes,  whilst  Russian  petroleum  showed  only  0  1  per 
cent.  The  isolation  was  effected  by  digesting  the  frac- 
tion of  the  oil  distilling  between  170  and  190°,  with  a 
mixture  of  2  parts  of  concentrated  sulphuric  acid  and 
1  part  of  nitric  acid,  the  resulting  mass  being  composed 
of  trinitropseudocumene  and  trinitromesitylene.  To 
separate  these  cumenes  the  mixture  was  treated  with 
alcohol  and  heated  on  a  water-batli  for  several  hours. 
The  solution  contained  the  trinitropseudocumene,  whilst 
the  residue  was  composed  of  trinitromesitylene.— D.  B. 


Derivatives  of  Diircne.     O.  Jacobson  and  E.  SdinapaufT. 
Ber.  18,  2841^2844. 

Dl'REXE,  brought  into  2),  times  the  weight  of  chlorosul- 
phonic  acid, forms  durenesul  phonic  chloride  CjhHisSOj  CI, 
and  in  addition  durylsulphone  ((;,„Hi,,).,SO.,,  aiul  durene- 
sulphonic  acid  Ci„Hi,S(),H.  If  the  re'sulting  semi-solid 
mass  be  treated  slowly  with  ice-cold  water,  llie  sulphonic 
acid  may  be  separateil  by  filtration  from  the  other  two 
conipouii'ds.  The  liltrate'is  then  saturated  wilh  NaOH, 
and  the  sodium  salt  crystallises  out.  Durenesul]dionic 
chloride  may  lie  separated  from  suljihodnride  by  crystal- 
lisation from  alcohol  and  ether.  Durylsuliihone- remains 
in  the  mother  liquor,  and  it  may  be  obtained  in  the  pure 
state  by  heating  with  alcoholic  Nat  )H,  ]irecipitafing  with 
water  and  crystallising  from  dilute  ak-idiol.  If  the  sul- 
phonic .acid 'only  be  rei|uired,  the  residue  left,  after 
separating  the  iirst  portion  of  the  sulphonic  acid,  is 
dissidved  in  alcohol,  and  heated  with  an  excess  of 
dilute  NaUH  on  the  water-bath.  Water  is  added,  and 
the  whole  mass  cooled,  when  the  sodium  sulphonate 
separates  out,  and  the  durylsulphone  may  be  extracted 
with  ether.  These  three  compounds  are  crystalline 
bodies  possessing  the  general  ]iroperties  of  their  class. 

Durcnol  Cn.lli.OH  is  obtained  in  the  usual  way  by 
fusing  the  sodium  salt  of  durenesulphonic  acid  with 
KOH.  It  is  a  solid  body,  m.p.  117°.  On  iirotracted 
fusion,  hydroxydurylic  acid  is  formed  of  the  formula — 
CoH(CHJ,(OH).GO,H.— J.  B.  C. 


Derivatives  of  Durene.      J.    U.    Nef.     Ber.    18    2801— 

2807. 
Diinjlic  acid   is  obtained,  free   from  cumhlic   acid,   by 
heating  durene  with  dilute  HNO3  (1  vol.  HNO^  (r4)  to 
3  vol.  water)  for  3—4  hours.     The  product  is   dissolved 
in  NaOH,  and  precipitated  with  HC'l.     To  free  it  from 


IV.— COLOURING  MATTERS  AND  DYES. 

Isomeric  dihydroj:i/di/ncl/ii/laiil/irii(jninoncs.     S.  v.  Kos- 

tanecki  and  S.  Niementowski.  Ber.  18,  2138—2141. 
In  a  previous  communication  ( Ber.  18,  250)  it  was  shown 
that  concentrated  sulphuric  acid  reacts  with  symmetrical 
hydroxytoluic  acid  in  the  same  way  as  with  meta- 
hydrox'ybenzoic  acid.  The  product  was  separated  into 
two  portions  by  the  action  of  baryta  water,  and  from  the 
insoluble  residue  a  dihydroxydimethylanthraquinone 
was  isolated,  which  the  authors  described  as  diniethyl- 
anthrarufin.  By  the  action  of  hot  acetic  anhydride 
and  sodium  acetate  accti/ldi/u/droxi/jiniet/u/lanlhrartijin 
Ci,.Hi„t),Ac„  was  obtained.'  This  comjiound  forms 
yellow  plates  melting  at  2.36  to  237°.  The  portion  solu- 
ble in  baryta  water  was  treated  with  hydrochloric  acid, 
the  resulting  precipitate  washed  with  water,  and  ex- 
tracted with  boiling  alcohol.  The  sparingly  soluble 
dimethylanthralia^  ic  acid  remains  in  the  residue,  whilst 
the  alcoholic  solution  contains  dimethylmetabenzodihy- 
droxy.anthraquinone,  and  a  small  amount  of  dimethylan- 
thraf'iavic  acid.  Dinicthyhinthraflavic  acid  CuHjOjMCj 
sublimes  in  yellow  needles,  melting  at  360°.  It  is  in- 
soluble in  benzene,  sparingly  soluble  in  alcohol,  and 
glacial  acetic  acid,  and  resembles  anthrafiavic  acid  in 
many  of  its  properties.    The  spectrum  is  almost  coincident 
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with  that  of  the  latter.  The  alkaline  solutions  are  yellow. 
Mordants  are  not  dyed  l>y  it.  The  acetyl  onnipound  ervs- 
tallisesfronialcoliol  in  jiaie  yellow  needles,  melting  at  223°- 
The  isolation  of  the  dimethylbcnzodihydroxvantlira. 
quinone  w.ts  effected  by  adding'  le.ad  acetate  to  the  alco- 
holic solntion,  filtering  and  concentrating  the  filtrate, 
when  yellow  needles  were  obtained,  which  were  purified 
by  extraction  with  benzene  and  recrystallisation  from 
alcohol. 

Dimethylbcnzodihydroxyanlhraqitiiwnc — CuHe04(CH3). 
— crystallisea  and  .sublimes  in  needles,  melting  at  213".' 
It  yield-s  a  brown  solution  with  concentrated  sulphuric 
acid,  the  spectrum  of  which  resembles  that  of  metaben- 
zodihydro.xyanthraquinone.  Its  alkaline  solutions  are 
golden  yellow.  The  acetyl  compound  forms  needles, 
melting  at  188°.  Although  the  product  of  tlie  action  of 
concentrated  sulphuric  acid  and  symmetrical  hvdroxy- 
toluic  acid  is  identical  with  that  of'metahvdroxy'lienzolc 
acid,  the  relative  yields  of  the  isonierides  differ.'  Whilst 
crude  anthraflavone  produces  mainly  anthraflavic  acid, 
the  chief  product  from  dimethylanthraflavone  is  di- 
methvlanthrarufin. — D.  B. 


On  the  Action  of  Diazo-compomtds  on  ^-NaphUq/lamine, 
and  on  a-^-Nuphthylcnedinniinc.  (Second  Communi- 
cation.)   T.  A.  Lawson.     Ber.  18,  2422 — 2427. 

In  a  previous  paper  (this  Journal,  iv.  395),  the  author 
has  described  some  products  of  the  above  reaction,  which 
behave  partly  as  diazoamido  and  partly  as  amidoazo-com- 
pounds,  or  derivatives  of  naphthalene'with  two  ammonia 
residues  as  side  chains.  The  compound  obt.ained  by  the 
action  of  amyl  nitrite  on  ;j-naphthylamine  belongs  to  this 
class,  is  identical  with  that  obtained  by  combining  diazo- 
fJ-naphthylamine  with  /i-naphthylamine,  and  behaves  in 
the  same  way  as  benzenediazo-/i-naphthylamine.  From 
this  it  appears  that  ,S-naphthylamine  always  gives 
diazoamido  derivates  differing  in'  certain  reactions  from 
those  diazoamido  bodies  hitherto  known. 

Reducing  agents  deconipo.se  /i-naphthalenediazo-/3- 
naphthylamine  into  /Siiaphthylamine  and  a-,d-naphthyl- 
enediamine,  ni.p.  96°  The  'fact  that  no  h'vdrazine'  is 
produced,  and  the  formation  of  a  naphthyle'nediamine, 
points  to  the  preliminary  change  into  amidoazo-com- 
pounds,  but  all  efforts  to  form  and  isolate  these  bodies 
have  failed.  With  aniline  and  aniline-hvdiochloride, 
the  reaction  commenced  at  100°  :  traces  o'nlv  of  a  sub- 
stance melting  at  1.36°  were  however  formed,  '/j-naphtha- 
lenediazo  -  /3  -  naphthylamine  C,  „H;N  =  X— NHC,„H- 
crystallises  from  alcohol  in  needles' in. p.  149'  Boiled 
with  dilute  sulphuric  acid  this  body  is  decomposed, 
nitrogen  being  evolved.  The  acetyl  'and  benzoyl  com- 
poumls  are  sparingly  soluble  in  alcohol  and  petroleum 
spirit,  easily  no  in  benzene.  Treated  in  acetic  acid  solu- 
tion with  bromine,  the.se  diazoconipounds  are  decompo.sed, 
bibrom-/3-naphthylamine  is  precipated,  bromophenols 
remain  in  solution  and  nitrogen  is  given  off.  Dibrom- 
iniphthjjhinune  CioHsBr.XH^  is  a  weak  base,  forming 
colourless  needles  easily  soluble  in  alcohol  and  benzene, 
m.p.  121°.     The  acetyl-coinpound  melts  at  208°. 

The  naphthylenediamine  hydrochloride  obtained  on 
reduction  from  these  bodies  reacts  with  benzaldehyde 
at  100°,  with  formation  of  a  base  melting  at  105'  and 
decomposing  at  120°.  With  phenant'hrenequinone, 
pheriantlirene-naphthaqninoxaline  is  obtained,  C,,,}!,  ; 
(ON) ,  :  C,  „H„,  which  crystallises  from  benzene  in  small 
yellow  crystals,  m.p.  SiS-".  They  are  insoluble  in 
alcohol,  and  are  reddened  with  HCl.  Warmed  on  the 
water  bath  with  benzil  in  alcoholic  solution,  diphenyl-. 
naphthaquinoxaline,  C,  „H,,  :  (CN.C„H,-,)..,  is  produced, 
forming  light  brown  plates  easily  soluble  in  alcohol  and 
ether.  Lellmann's  reaction  was  unsuccessful,  but  the 
above  reactu)ns  prove  sutiicieiitly  this  naphthvlencdia- 
niine  to  be  a-,i  or  (3-,^-ortlio-derivative.  Other  experi- 
nients.show  it  belongs  to  the  same  class  as,J-naphtlioqui 
none,  therefore  it  is  a-,-j-o-naphthylenediamine,  arul  the 
same  naphthylenediamine  is  easily  obtained  from  anitro- 
^•naphthylamine.— T.  L.  B. 


2152. 


Benzylhijdroxanthranol.     L.  Levi.     Ber.  18, 

Thi.s  compound  is  best  prepared  by  adding  5  parts  of 
benzylbromide  to  a  boiling  mixture  of  o  parts  of 
anthraqiiinone,  5  parts  of  zinc-dust  and  7 '5  parts  of 
potash  dissolved  in  100  parts  of  water.  The  resulting 
benzylhydroxanthranol  CojHijO.  is  readily  soluble  in 
alcohol,  benzene,  glacial  acetic  acid  and  melts  at  146°. 
It  crystallises  from  benzene  in  fine  white  plates.  Cold 
concentrated  sulphuric  acid  converts  it  into  dehydroben- 
zylhydroxanthranol  C„,H,,0.  The  latter  forms  long 
yellow  needles  melting  at  127''. — D.  B. 


On  Mixed  AzoCompounds  {II.).     E.  Bamberger  and  A. 
Caiman.     Ber.  18,  2563,     (See  also,  17,  2415.) 

The  sodium  compound  of  ethyl-aeeto-acetate  acts  upon 
the  nitrated  diazo-compounds  forming  mixed  azo-com- 
pounds  (Bamberger,  Ber.  17,  2415),  .sodium  benzoyl- 
acetic  ether  was  found  to  act  in  a  perfectly  analogous 
manner.  I'/iem/lazoacctcjihenone  C^Hj— N,— CH,— 
CO— C,;H-  and  2dienylc(zohenzo>/lacctic  acid  C^H^  — 
N„-CH(C0OH)-C0-C,-,H,.  By  slowly  adding  to  a 
well-cooled  neutral  solution  of  diazobenzene  chloride  a 
solution  of  benzoylacetic  ether  in  an  equivalent  quantity 
of  caustic  soda,  a  reddish-brown  resin  separates  out,  con- 
sisting of  a  mixture  of  phenylazoacetophenone  and 
phenylazobenzoylacetic  ether.  By  heating  this  with  an 
alcoholic  solution  of  potash  and  adding  water  to  the 
solution  obtained  the  ketone  is  separated  in  yellow 
flakes,  while  the  acid  formed  by  the  saponification  of 
the  ether  remains  in  solution  and  is  obtained  from  it  Tiy 
the  addition  of  a  mineral  acid.  Phenylazoacetophenone 
forms  golden  yellow  needles,  melting  ;it  12S5'-\  It  is 
readily  soluble  in  hot  alcohol  and  glacial  acetic  acid, 
riienylazobenzoyl-acetic  acid  crystallises  from  acetic 
acid  and  dilute  alcohol  in  long  lenion-yello\v  needles, 
meltingat  141'-\  andisreadilysolublein  hot  ether, alcohol, 
and  acetic  acid.  By  boiling  this  acid  with  a  dilute  solu- 
tion of  caustic  soda,  phenylazoacetophenone  is  formed, 
which  separates  out  in  the  shape  of  small  crystals.  This 
reaction  is  analogous  to  that  observed  by  y.  Kicliter  and 
Miinzer  {Ber.  l7,  1926)  and  Bamberger  {Ber.  17,  2415) 
in  case  of  theazo-derivativesof  aceto-acetic  ether. 

Ortlio-iiitrophemjlazoacctophenone  —  NO-..  C^.H,  .  No. 
CH.,.CO.CoH-[XO.,  :N,i=l  :2]— and  ortho-nitropheny'l- 
iizobcnzoylaectic  ether  -  NO;.CoH^.X.j.CH(CO.,H).C'0. 
Cf,H;j[N0o  :  Xj  — 1  :2]— are  prepared  according  to  the 
method  given  by  the  author  in  his  first  paper  (Ber.  17, 
2415).  The  former  crystallises  in  shining,  golden  j'ellow 
needles,  pretty  soluble  in  the  ordinary  .solvents,  and 
melting  at  140  to  141^'.  The  latter  forms  sulphur-yellow, 
silky  needles,  readily  soluble  in  hot  glacial  acetic  acid, 
less  in  cold  acetic  acid,  alcohol,  and  ether.  It  melts  at 
177''"'.  By  heating  it  to  this  temperature  for  some  time  it 
is  converted  into  ortho-nitrophenylazoacetophenone. 

Metu-nitrotolyl-para-azobenzoylacciicacid — CbH3(CH-i) 
(NO...).N.CH(CO.,H).CO.CoH5.[CH3:NO,:N.,  =  l:3:4] 
— prepared  from  meta-nitro-paratoluidine  (m.p.  114'-")and 
sodium  benzoylacetic  ether — golden-yellow  needles  with 
a  silky  lustre,  melting  at  194°. 

Meti(-nitrotol)/l-piir(t-azonectophc)ionc  —  C5H3(CH8) 
(\Oj).N„.CH.(CO,,H).CO.CeH,[CH,:NO,:N,  =  1:3:4] 
— forms  lemon-yellow  needles,  melting  at  168"  (?).  By 
adding  hydroxylamine,  and  an  equivalent  quantity  of 
caustic  soda  to  an  alcoholic  solution  of  this  compound, 
a  ketoxime,  crystallising  in  reddish-yellow  needles,  and 
possessing  th'e  formula  CcH,(CH3)(NO,),X2.CH,.C 
(NOH).C„H,,[CHj:NO..  :N.-.  =  1  :3  :4]  is  produced. 

— F.  M. 


Derivatives  of  Pscudocumcnol.     K.  Auwers.      Ber.  18, 
2655—2660. 

The  methyl-ether  of  pseudocumcnol  -CsH:(CH3)3.0CHij 
[1  :3  :4:(>]— is  a  colourless  fluid,  which  boils  at  209° — 
211°. 

Monobroniopseudoeitmenol  —  CjH(CH:i):i(Hr)OH  is 
formed  by  hromination  of  pseudocumcnol  dissolved  in 
acetic  acid.  It  crystallises  in  yellow  needles,  melting  at 
35" ;  insoluble  in  water. 


Jan.  29, 1886.J    THE  JOUJINAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTKY. 


27 


DibroinopsC!(documenol—C^{CH3U^r)„.Oll[l  :3:4:2t 
5  :  6] — obtained  by  further  biomination  of  the  preceding, 
forms  long  colourless  prisms  or  needles,  ivhich  melt  at 
149°,  are  insoluble  in  water,  but  tolerably  soluble  in 
alcohol,  benzene,  and  acetic  acid,  and  very  easily  in  ether 
and  chloroform.  Its  methyl-ether— CstCHsJal Br )o.OCHa— 
crystallises  from  acetic  acid  in  thick  white  needles,  in- 
soluble in  water,  and  melts  at  96°. 

m-Nitropsei<(/ociimc„ol^Csii{C}i,)3{'KO.;)OY{[l  :3 :4 :2  : 
6] — is  obtained  by  evaporating  an  alcoholic  solution  of 
nitropseudocunienolnitric  ether — CgHlCHaJjlNOj.ONU;. 
It  melts  at  4S°,  and  is  tolerably  soluble  in  hot  water, 
very  easily  in  other  solvents.  It  dissolves  in  alkalis 
witli  a  deep-red  colour.  By  dilute  HNO3  it  is  reconverted 
into  the  nitric  ether.  Its  methyl  ether— C8H(CH3):,(NOo). 
Ot'Hj  —  forms  large  transparent  prisms,  or  rhombic 
tables,  which  melt  at  41 — 42',  and  is  very  soluble  in  all 
ordinary  solvents  except  water. 

Dinilrojiscudociimenol — C^lCHslslNOjj-OH — is  formcil 
by  the  atticm  of  NH3  in  ethereal  or  alcoholic  solution  on 
m-nitropseudocumenolnitric  ether,  or  better  by  pas.sing  a 
stream  of  dry  NH3  gas  over  the  fiuely-powdered  com- 
pound.    It  melts  at  112°. 

n-        J  7    C,;H(CHa):,OII     .    ,     ^  ,, 

Dipseudoctivienol — /,  ., V.Tr     /-itt — '^  best  prepared  by 

o.\idatioii  of  pseudocumenol  with  a  solution  of  KjCr.jO. 
in  acetic  acid,  the  yield  being  50 — GO  per  cent.  It  is  also 
formed  by  oxidation  of  pseudocumenol  with  Fe-jClg,  or 
dilute  HXOj.  It  crystallises  in  long  needles  or  small 
hexagonal  crystals,  and  melts  at  173°.  Its  dimethyl 
ether— t',.:H;(CH3)s(OCH3)i— melts  at  126",  and  is  in- 
soluble in  alkalis.  By  bromination  in  acetic  acid  solu- 
tion tlie  dicumenol  yields — 

Dibromodip.seudocinncnol  —  CiolCHsljBroCOH);.  This 
forms  small  glistening  crystals,  which  melt  at  186 — 187', 
are  easily  soluble  in  alcohol,  acetic  acid,  and  ether, 
sparingly  in  alkalis,  and  insoluble  in  water. — A.  G.  G. 


Un  the  Amido-azo-dci-ivativcs  of  the  Three  Xylenes.     E. 
Niilting  and  S.  Forel.     Ber.  18,  2(i81— '2086. 

Up  to  now  only  one  amido-azo-xylene  was  known,  which 
had  been  obtained  by  Nietzki  from  commercial  xylene 
(Bo:  13,  472).  The  authors  prepared  the  amido-azo- 
tlerivatives  from  the  pure  xylidines  in  order  to  comjiaie 
them  with  Nietzki's  compound.  The  latter  was  found  to 
be  a  mixed  comi>o\ind,  containing  meta-xylene  in  one  and 
para-xylene  in  the  other  nucleus  (with  the  NHj  grou])). 

Amido-azomelaxylenc  —  CbH3(CH3)„N  ^  NC|;H..(CH3) 
(CHalNHj.  [CH3  :  CH:, :  N  and  N  :  CH;;  :  CH3  :  NH,- 
4:2:1  and  6  : 4  ;  2  : 1].  This  body  is  prejiarcd  by  mixing 
in  a  beaker  placed  in  a  freezing  mixture  121grms. 
mctaxylidine  with  157grms.  metaxylidine  hydrochloride, 
and  adding  gradually  a  20  to  2.'i  jier  cent,  solution  of 
69grms.  sodium  nitrite.  The  diazo-anndo  compound 
thus  formed  is  extracted  with  ether,  and  after  evai>ora- 
tion  of  the  latter,  nd.xed  with  120grms.  metaxylidine 
and  10  to  logrms.  meta.xylidine  hydrochloride.  The 
mixture  is  heated  in  a  water-bath  to  .50°  until  a  sample 
heated  with  acid  does  not  gi\e  oil'  any  moi'e  nitrogen. 
The  hydrochloride  of  the  amido-azo  compound  which 
remains  behind  on  treating  the  mixture  with  moderately 
dilute  boiling  hydrochloric  acid  is,  after  washing  with 
water,  alcohol,  and  ether,  decomposed  by  means  of 
ammonia.  The  base  is  purified  by  recrystallisatiou  fnmi 
alcohol  or  benzene.  The  same  process  is  adopted  for  the 
pre]iaration  of  the  other  amido-azo-xylenes.  Amido-azo- 
metaxylene  crystallises  in  fine  orange-yellow  scales, 
melting  at  78°.  The  hydrochloride  is  a  bright-yellow 
powder,  dissolving  in  alcohol  and  more  readily  in 
phenol,  with  a  beautiful  green  colour.  By  the  reduc- 
tion with  stannous  chloride  and  hydrochloric  acid  a 
diamine  is  formed  (besides  metaxylidine),  melting  at  77° 
to  78°,  and  giving  all  the  reactions  of  the  ortho- 
diamines. 

Amido  ■  azometaxylcnc  —  C„H.,(CH.,)(CH3)X  —  NCj 
H„(CH,)(CH3)NH,.  [CH,  :CH,,:N  and  N:  CH,  :CH,  : 
NHj  ^0  :  2  : 1  and  4:6:2:1].  Yellow  scales,  readily 
soluble  in  strong  alcohol  and  benzene  ;  melting-]ioint, 
77 '5°  The  hydrochloride  dissolves  in  alcohol  and  phenol, 
with  a  red  colour.    The  diamine  forms  a  quinone,  >\  hich 


fact,  supported  by  the  impossibility  of  obtaining  (under 
the  ordinary  conditions)  amido-azo  compounds  with  the 
N=N  group  in  meta-position  to  the  amide,  and  the  red 
colour  of  the  hydrochloride,  seems  to  give  proof  for  the 
correctness  of  the  above  formula. 

^m2(/o-n20?neto.T(//c»f— C„H,(CHU),,N  =  NCtH„(CHJ 
(CHajNHj.  [N  and  N  :  CH,  :  CH;  :  NH„  =  "l  and 
4:5:3:1].  Crystallises  from  alcohol  in  yellow  scales, 
melting  at  95".  The  solution  of  the  hydrochloride  in 
phenol  possesses  a  violet-red  colour.  By  reduction  a  para- 
diamine  is  formed. 

Amido-azo-orthoxi/lciic  —  C,.H.(CH.,).,N  =  NC|.,H, 
(CHJ„NH„.  (CHjiCH,  :  NandN:CH,  :CH,  -.KH] 
—  3  :  2  :  1  and  4:2:3:  1).  Yellow  scales  ;  melting-point 
llO'o'.  From  tlie  diamine  formed  by  reduction,  ortho- 
xylo-quinone,  melting-point  55°  was  obtained.  Hydro- 
chloride soluble  in  phenol,  with  a  red  colour. 

Aiiiido-azo-orthoxi/leiie  —  C,. H(,'(CH,).,  N  =  NC^H, 
(CH,)„NH„.  (CH,  :CH3  :N  ami  N  :0H3  :CH,:  NH, 
^4:  3  : 1  and  6:4:3:1).  Yellow  scales  (hom  alcohol)  ; 
melting-point  179°.  The  hydrochloride  dissolves  in 
phenol,  with  a  green  colour.  The  dianune  gave  the  cha- 
racteristic reactions  of  the  compounds  of  the  ortho- 
series. 

Amido-azo  paraxylene  —  C^H,  (CHj)oN  =  NCtH.. 
(CH3).,NH„.  (CH3:CH3  :N  andX:CH3":CHr,:NH,= 
5:2:1  and  4:5:2:1).  Cryst.allises  from  alcohol  in  red 
scales,  melting  at  1.50°.  The  hydrochloride  is  red,  and 
dissolves  in  phenol  with  a  violet-red  colour.  The  diamine 
crystallises  from  benzene  in  beautiful  white  needles, 
molting  at  146  5°  to  147°.  It  shows  all  the  reactions  of 
the  para-diamines,  and,  by  oxidation,  yields  paraxylo- 
quinone  :  melting-point  123'. 

None  of  the  above-described  amido-azo-xylenes  are 
identical  with  that  obtained  Ijy  Nietzki.  As  the  diamine 
and  the  quinone  from  amido-azo-paraxylene  agree  in  all 
their  properties  with  Nietzki's  corresi)onding  compounds, 
'and  as  the  latter  were  obtained  from  commercial  xylidiiie, 
containing  nieta-  and  paraxylidine,  it  appeared  very 
probable  that  Nietzki's  product  was  a  mixed  azo-deriva- 
tive  of  nieta-  and  paraxylene.  A  mixed  amido-azo-o- 
meta-paraxylene  — t'„H'(CH,).,N==NC,,H„(CH..)„NH„. 
(CH,  :  CH,  :  N  and  N  :  CH,  :  CH,  :  NH„  =4:2:1  and 
4:5:2:1) — identical  with  Nietzki's  compound,  was 
prepared  by  adding  to  a  mi.xture  of  26grms.  meta- 
xylidine hydrochloride,  and  20grms.  paraxylidine, 
56cc.  of  a  solution  of  sodium-nitrite  containing  227 
grms.  NaNO.,  in  1  litre.  A  diazo-amido  compound, 
melting  at  47°,  was  formed,  which,  on  keeping,  sjmntane- 
ously  changed  into  the  amido-azo  ccmipfumd.  This  trans- 
formation can  be  completed  in  a  few  nnnutes  by  heating  ■ 
on  the  water-bath  with  20grms.  paraxylidine  and  4 
grms.  paraxylidine  hydrochloride.  This  amido-azo- 
xyiene  crystallises  from  alcohol  in  red  scales,  melting  at 
110°  to  111°.  By  reduction  it  yields  meta-xylidine  and 
xylylene-paradiamine,  melting  at  146"5°  to  147°,  and 
forming  paraxyloquinone. — F.  M. 


On  tlie  Constitution  of  the  Phthalic  Acids.     E.  Niilting. 

Ber.  18,  2687. 
The  author  has  found  that  the  oxidation  of  the  three 
xylenes  takes  place  very  smoothly  when  perm.anganate  is 
employed,  and  that  excellent  yields  of  the  three  phthalic 
acids  are  obtained.  As  metaxylene  forms  three  isomeric 
nitro-xylenes,  xylidines.  and  xylcnols,  orthoxylene  two, 
and  paraxylene  only  one  of  each  of  these  derivatives, 
i.sophthalic  acid  has  the  pc sition  1,  3;  phthalic  acid,  1, 
2  ;  and  terephthalic  acid,  1,  4. — V.  M. 


New    Method  for    the    Preparation    of    Azo-bodics. 

0.  N.  Witt.  Ber.  18,  2912—2913. 
Considering  the  unsatisfactory  char.aeter  of  the  present 
methods  of  preparing  azo-bodies,  the  author  recommends 
the  following  method,  which  he  has  found  extremely 
convenient,  and  of  almo^t  universal  apidication.  The 
process  depends  upon  the  reduction  (jf  the  nitro-compound 
with  a  solution  of  sodium-stannite,  which  is  jirepared 
by  pouring  the  calcuhated  quantity  of  stannous  chloride 
into  a  cold  solution  of  NaOH   in   excess.     The   uitro- 
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compound  is  simply  heated  on  a  water-bath  with 
the  solution,  and  agitated  at  intervals.  If  necessary, 
it  may  be  previously  dissolved  in  '  alcolio!.  Good 
results  were  obtained  with  azo-benzene,  o-  and  p- 
azo-toluene,  azo-benzenedi-sulplionic  acid,  and  azo-o- 
toluene-di-sulplionicacid  ;  but  azo-naplitlialene  could  not 
be  prepared  in  tins  way. — A.  G.  G. 


On  Indophcnoh  and  Tndortnilincs. 
Ber.  18,  2913— 201 S. 


R.  Miihlau. 


Tme  investigations  of  Bindsoliedler,  Caro,  Xietzki  and 
\Viti  have  slioMU  tlint  the  oxidation  of  nnxtnres  of  para- 
diamines  or  ]iaraaniido]ihenols^  on  the  one  hand,  with 
amines  or  jdienols,  on  tlie  other,  gives  rise  to  a  great 
number  of  colouring  matters,  some  of  which  belong  to 
tlie  sati'ranine  series,  others  to  the  indophenol  and  indo- 
aniline  group,  and  others,  again,  are  unstable  inter- 
mediate products,  which  under  suitable  conditions  are 
capjible  of  being  converted  into  members  of  one  or  the 
other  group.  That  the  indophenols  and  indoanilines  are 
analogously  constituted  has  been  long  assumed,  and  the 
author  now  brings  additional  evidence  to  support  this 
assumption  by  the  conversion  of  dimetlivlphenylcne 
green,   (CHahN.CgHi.N  :  CgHj.NCHsOH,    into    phenol- 


blue,  (CH3)oN.C5H4.N  iCbHi.O.    This  change  is  produced 


by  the  action  of  a  cold  dilute  solution  of  XaOH,  di- 
niethylaniline  being  split  ofi',  and  the  yield  of  phenol- 
blue  is  about  70  per  cent,  of  the  theoretical  ijuantity. 

l?y  the  action  of  a  boiling  solution  of  .N'aOH  on  di- 
metiiylphenylcne-grecn  or  plienol-lilue  the  reaction  goes 
further,  splitting  otl'  a  second  molecule  of  dimethyl- 
aniline  and  forming  quiuonephenolimide, 

H0.CsHj.N.C6H,.0. 


Tlie  corresponding  naphthylamine  compound  which 
should  be  produced  by  oxidation  of  a  mixture  of  di- 
methyl-p-phenylene-dianiine  and  a  naphthylamine  is 
still  more  unstalile,  for  the  chief  product  of  tliis  reaction 
is  anaphthol-blue,  (CH-.V.N.C^Hj.N.CioHsO,  the  naph- 
thylamine compound  first  formed  being  decomposed 
during  the  reaction,  with  evolution  of  XH,. 

ritcnol-bluc  crystallises  from  water  in  steel-blue  glis- 
tening prisms  ;  from  alcohol  it  forms  large  bronzy 
crystals.  By  cold  aqueous  acids  it  is  taken  up  with  a 
blue  colour,  but  on  warming,  the  solution  is  at  once 
resolved  into  quinone  and  dimethyl-^j-phenylenedi- 
amine.  The  anaphthol-blue  is  insoluble  in  water,  but 
crystallises  from  alcohol  in  bluish-violet  bronzy  crystals. 
It  dissolves  in  cold  acids  with  a  yellow  colour,  and  on 
allowing  the  solution  to  stand  it  is  split  up  into  a-naptho- 
quinone  and  dimethyl -p-phenylenediamine. — A.  G.  G. 


Commercial  Xylidincs.     W.  Staedel  and  0.  Hiilz.     Ber. 
18,  2919—2924. 

The  authors  have  carefully  studied  the  isomeric  xyli- 
dines  occurring  in  the  commercial  compound,  and  have 
confirmed  results  already  published  bv  Xoiting,  AVitt 
and  Forel  (B(r.  18,  2664  :  this  .Journal,  iv.  741—742), 
and  Nietzki  (Ber.  13,  470). 

The  two  isomers,  amido-;H-xylene  [CH.  :  CH,  :  NH.;  = 
1  :  3  :  4]  and  amido-;)-xylene  were  separated  by  fractional 
crystallisation  of  the  hydro  bromides  ;  the  former  cr>  stal- 
lises  in  tables  or  prisms,  the  latter  in  needles,  m-xyli- 
dine  gives  by  the  diazo  reaction  Hi-xyleneand  jji-xylenol. 
n-m-xylenolgives  on  oxidation  by  fusion  with  KOH, 
«i -hydroxy toluylic  acid. 

Although  the  ;)-xylidine  could  not  be  prepared  in  a 
state  of  purity  (containing  an  admixture  of  the  Hi-com- 
pound), the  mixed  bases  give  on  oxidation  considerable 
quantities  of  xyloquinone,  indicating  the  presence  of  the 
n-compound.  Xyloquinol  gives  with  benzoyl  chloride 
dibenzoy!  xyloquinol  and  a  corresponding  diethyl  com- 
pound.— J.  B.  C. 


a-Naphthol-^-Sidphonic  Acid.     A.  Claus and M.  Rnyrim. 

Ber.  18,  2924—2930. 
Ox  .sulplionating  a-naphthol  by  the  usual  method,  two  sul- 
phonic  acids  are  .nlways  formed  ;  and  these  may  be  sepa- 
rated by  the  different  solubilities  of  their  lead  or  barium 
salts.  It  appears  also  that  a  third  a-naphtholsulphonic 
acid  is  formed  and  remainsdissolved  with  the  a-,sulphonic 
acid,  as  lime  or  lead  salt.  This  acid  is  being  investigated 
by  Linke.  The  barium  salt  which  first  crystallises  out 
is  the  salt  of  a-na]ilithol-/J-snlphonic  acid.  The  acid  is 
very  unstable,  and  readily  decomposes  with  separation 
of  a-naphthol.  To  arrive  at  the  constitution  of  this  acid, 
the  authors  tried  the  action  of  PCI,.  Instead  of  the 
sulphonic  chloride,  dichloronaphthol  and  also  trichloro- 
naphthol  were  formed.  By  the  further  action  of  PCI,-,  on 
dichloronaphthol,  trichloronaphthalcne  is  jmiduced.  On 
oxidation  it  is  decomposed  completely  into  plithalic  acid. 
For  this  reason  and  from  its  method  of  formation  it  is 
considered  to  be  1:2:3  trichloronaphthalene. 

By  treating  dichloronaphthol  with  chromic  and  acetic 
acids,  a  portion  is  oxidised  to  dicldoronaphthoquinone, 
the  remainder  being  either  unchanged  or  oxidised  to 
phthalic  acid.  As  this  body  is  undoubtedly  an  a-com- 
pound,  it  follows  that  the  sulphonic  acid  above  referred 
to  has  the  gr(mp  SO.-jH  in  the  /3  position  on  the  same  side 
of  the  naphthalene  ring  as  the  hydroxyl  group  of 
a-naphthol. — J.  B.  C. 

Azo-compuunds  formed  bi/  the  Action  of  Diazophcnols 
on  ^-Naphthylamine.     6.  Sachs.     Ber.  18,  3125—3132. 

The  author  has  prepared  the  following  compounds  in 
order  further  to  investigate  the  doubtful  constitution  of 
the  azo-/i-derivatives  of  naphthalene.  His  results  quite 
agree  with  those  obtained  by  Lawson  {Ber.  18,  790  and 
2422  :  this  .Journal,  iv.  39.1,  and  v.  26) — naniely,  that 
these  l)odies  behave  like  diazoamido-componnds  with 
regard  to  their  decompo.sition  by  acids  into  /3-naphthyl- 
amine,  the  corresponding  phenol  and  nitrogen  ;  but  react 
on  reduction  like  ainido  azo-derivatives,  giving  1  ;  2 
naphthylenediamine  and  the  amine. 

Compound  from  o-diuzoplieno!  and  fi-naphth>jlamine, 
Ci.HjiOHj.XsCioHg. — Crystallises  from  alconol  or  acetic 
acid  in  tine  red  needles,  from  benzene  in  dark  red  plates. 
It  melts  at  192° — 193'.  It  dissolves  in  aqueous  or  alco- 
holic XaOH,  but  is  insoluble  in  water.  It  gives  a 
mono  acetyl  derivative  melting  at  198'  and  a  mono- 
benzoyl  derivative,  melting  at  183'.  By  heating  it  with 
HCl  at  l.jO'  it  is  split  up  into  /j-naphthylaniine,  pyro- 
catechol  and  nitrogen. 

Bromine  in  cold  acetic  acid  solution  forms  di-bromo- 
/3-naphthylamine  and  a  hromopyrocatechol  (?),  with 
evolution  of  nitrogen.  On  reduction  with  acetic  acid 
and  zinc  du.st  it  gives  1  :  2  naphthylenediamine. 

Compound  Jrom  p-diazo-phenol  and  ji-naphtht/lamine, 
C,;H4(0H). XsCiiiHs. — Forms  Hat  red  prisms  of  melting- 
point  191 — 193",  insoluble  in  water,  but  easily  soluble  in 
benzene  and  acetic  acid.  Its  mono-acetyl  derivative 
melts  at  21S  ,  and  its  juono-benzoyl  derivative  at  244°. 

By  heating  with  HCl  it  is  resolved  into  /3-naphthyl- 
amine,  quinol  and  nitrogen.  Bromine  gives  di-oronio- 
/^-naphthylamine,  a  brominated  quinol  and  nitrogen ; 
whilst  on  reduction  it  yields  1  :  2  naphthylenediamine. 

Compound  from  o-diozophenolmcthi/l-cthcr  and  /3- 
naphtfii/lamiiie,  CjHiiOMej.XjCu.Hg. — Crystallises  in 
dark  red  monocliuic  prisms,  which  melt  at  133°  and  are 
insoluble  in  water. 

It  reacts  towards  acids,  bromine,  and  reducing  agents 
like  the  preceding  compounds.  Its  acetyl  derivative 
melts  at  199'  and  its  benzoyl  derivative  at  153'. 

—A.  G.  G. 

Constitution  of  the  Azo-compounds  of  ^-Naphthylamine. 

Tli.  Zincke.  Ber.  18,  3132—3141. 
The  author  discusses  the  constitution  of  the  azo-dcriva- 
tives  formed  by  combining  diazo-compounds  with  ;9- 
naphthylamine.  Three  hypotheses  are  possible  : — (1) 
That  these  bodies  are  true  diazo-amido  compounds  ;  (2) 
that  tliey  are  o-amido-azo  derivatives  ;  (3)  that  they  are 
hydrazimido  compounds. 
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The  first  hypothesis  e.asily  explains  their  decomposi- 
tion l)y  aciils ;  and  tlieir  reduction  to  iiaplithylene- 
dianiine  may  be  accounte<l  for  liy  a.^suniinj;  tliat  a 
change  into  the  aniido-azo  compound  takes  place  during 
tlie  reduction.  However,  the  fact  that  ditl'erent  but 
isomer.c  bodie.s  are  formed  by  diazotising  the^najihthyl- 
amine  and  combining  it  with  tlie  other  amine  militates 
against  this  hypothesis,  for  in  the  formation  of  diazo- 
ainido  compounds  it  is  immaterial  which  amine  is  diazo- 
tised  tirst. 

The  second  liypothesis  :  That  the  compounds  are 
o-amido-azo  derivatives  does  not  agree  with  the  fact 
thiit  these  bodies  are  not  diazotisable,  nor  with  their 
behaviour  on  oxidation,  both  of  which  conditions  tend  to 
show  that  they  do  not  contain  an  NH/group. 

The  third  hypothesis,  which  appears  to  the  author  the 
most  likely,  involves  equal  jnobability  for  two  formulie — 
viz.  : — 

/NH  /NH\ 

C.oH/  I  or  C,oHo<  )nR' 

\N-NHR'  \NH/ 

of  which  the  latter  was  proposed  by  Meldola  {J.  Chem. 
Soc,  1SS4,  107). 

These  formuke  express  the  analogy  of  tUe  ;9-naphthyl- 
amine  compounds  to  the  corresponding  ^naphthol  com- 
pounds, which  latter  must  have  the  constitution  : 

O  /O 


C.«H,/| 

\N- 


NHR' 


or  Ci„H(i 


NH 


NR' 


Since  they  are  also  formed  by  the   action   of  phenyl- 
hydrazine  on  /3-naphthoquinone. 

The  third  hypothesis  is  also  strongly  supported  by  the 
fact  that  on  oxidation  they  give  rise  to  white  crystalline 
azimido  compounds,  which  probably  have  the  constitu- 
tion : 

/N\ 
CioHjC    I     /NR','    analogous    to    Griess's    compound 

\n/ 


.h.(]|)nh. 


obtained    by   the    action   of   nitrous 


acid  on  ophenylenediamine. 

The  formation  of  the  bydrazimido  compounds  from  a 
diazo  salt  and  (3-nai)hthylamine  can  be  explained  by 
assuming  the  intermediate  formation  of  true  diazo-amido 
compounds,  C,  oH- -NH  -  N  =  NK',  which  bv  taking 
up  H,0  would  form  C,  „H,  -  NH -N(OH)  -  NHR'  or 
C,  „H.  -  NH  -  NH  -  N(OH)R',  and  on  again  eliminating 
it  might  give  the  bydrazimido  compound.  The  decom- 
position by  acids  might  also  be  explained  as  a  change 
inverse  to  the  above,  resulting  in  tlie  formation  of  the 
diazo-amido  compound,  which  would  then  be  decom- 
posed. 

/Nv 

BenzCHC-azimulonaphthalcnc,     Ci„H|,(      I   ^N.CoH. 

-\n/ 

is  prepared  by  oxidising  benzene-azo-,3-naphthylamine 
with  CrOa  in  acetic  acid.  It  forms  tine  white  needles, 
melting  at  107 — 108%  and  sparingly  soluble  in  alcohol 
and  benzene.  It  is  very  stable  towards  reducing  agents. 
it-IJi/droxi/be>iwne-azimi(-lunupht/ialeiie, 

/N\ 
^'luHo^    I    NNC„HJ0H),  is  produced  by  oxidation  of 

\N/ 

an  alkaline  solution  of  hydroxy-benzene-azo-;3-naphthyl- 
amine  witli  lead  peroxide.    It  cry.stallises  from  alcoholin 
white  silky  needles,  which  melt  at  140°. 
p-Hijdruxijbenzcnc-(tziinklomqihthaleiie, 


/N 
\N 


iNC^HiCOH),   is  prepared   like  the  ortlio 


compound,  and  forms  white  needles  or  thick  crystals,  of 
melting-point  199",  sparingly  soluble  in  benzene.  Its 
acetyl  derivative  forms  thin  silky  jilates  melting  at  16.5". 

—A'.  G.  G. 


On  Orthamido-azo  Componmh.     Th.  Zineke.     lier   18, 
3142— 3144. 

St.vrting  fnmi  the  conclusions  arrived  jit  in  the  pre- 
ceding paper,  it  soemeil  iiroliable  tliat  the  so-called 
orthamido  azo  compounds  of  the  benzene  series  might 
be  constituted  analogously  to  the  /J-naphthylamine  com- 
pounds, anil  would  also  prove  to  be  bydrazimido  com- 
pounds, and  not  amido-azo  compounds.  To  test  this 
assuni|>tion,  the  author  has  exposed  o-amido-azotoluene 
to  oxidation  with  CrO:;  in  acetic  acid  ;  and  Hnds  that, 
like  the  naphthylamine  derivatives,  it  gives  a  colourless 
crystalline  substance  which  probably  has  the  consti- 
tution— 

C,H,<(^'|   Nn.C,H,. 

This  azimido  compound  crystallises  in  thin  plates,  which 
melt  at  126°,  and  is  easily  soluble  in  hot  alcohol  and 
benzene. — A.  G.  G. 


On  the  a-Sulphonic  Acid  of  p-Naphthol.     \d.  Clans  and 
O.  Volz.     Ber.  18,  3154—3162. 

This  sulphonic  acid,  which  is  formed  at  a  lower  tem- 
perature than  the  ;i-acid,  and  is  usually  known  as 
Kumpf's  acid,  must  have  the  constitution — 

,CH:C(0H) 

CeH4<  I 

\CH:C(S0,H) 

since  by  treatment  with  PCI.,  the  authors  obtained  from 
it  a  mixture  of  2:3  chlorona]ihthol  and  2:3dichloro- 
naphthalene  (5  of  Cli-ve).  This  dichloronaphtlialene 
forms  small  glistening  plates,  which  melt  at  (U  o^  uucorr., 
and  boil  at  280  uncorr.  t)n  oxidation  with  CrOj,  it 
gives  dichloro-a-naphthoquinone — 

CO  :  CCl 

CoH4<       I      I 

\C0  :  CCl 

the  anilide  of  which  forms  red  crystals  melting  at  202°. 
The  2  :  3  chloronaphtbol  sublimes  in  fine  colourless 
needles  of  melting-point  101'  uncorr.,  and  boiling-point 
307 — 308°  ;  is  sparingly  soluble  in  water.  Ituuipf's  acid 
readily  forms  basic  salts  :  thus  the  ordinary  sodium  salt 
soluble  in  spirit  is  Ci„H„(ONa)S03Na.  It  crystallises  in 
hygroscopic  needles,  very  soluble  in  water.  This  ten- 
dency to  form  basic  compounds  is  probably  due  to  the 
proximity  of  the  OH  and  HSO?,  groups.  The  neutral 
sodium  salt,  CioH,;(()H)SOnXa,  forms  six-sided  plates, 
sparingly  soluble  in  alcohol,  easily  soluble  in  water.  The 
neutral  zinc  salt,  (Ci„H-(J.S03).jZn-l-2H;0,  crystallises 
from  concentrated  aqueous  solution  in  needles.  The 
neutral  lead  salt,  (C,„H70.SO:,)4Jb-F2iH,0,  forms  colour- 
less glistening  rhombohedra,  easily  soluble  in  water. 
—A.  G.  G. 

On  the   Constitution  of   Cochineal.      W.  Will   and    H. 
Leymann.     Ber.  18,  3180—3193. 

It  has  been  shown  by  Hlasiwctz  and  Grabowski  that 
carminic  acid  is  the  glucoside  of  a  substance,  ('iiHi-..0-, 
which  w.as  named  carmine-red.  The  authors  have  ex- 
amined the  action  of  bromine  upon  this  body.  If 
carmine-red  be  di-ssolved  in  acetic  acid,  and  treated  with 
bromine,  two  products  are  obtained,  named  provisionally 
a-  and  fJ-bromocarmine.  The  a-bromocarmine  is  sparingly 
soluble  in  acetic  acid,  and  separates  in  crystals  (yield  10 
per  cent.),  whilst  the  amorplious  /i-bromocarmine  re- 
mains in  solution,  and  is  precipitated  on  addingwater 
(yield  20  per  cent.). 

a-Jiromocarmine,  CiiiH4Br403,  crystallises  in  colourless 
needles,  which  melt  at  248°,  and  is  easily  soluble  in 
alkalis. 

If  it  is  boiFed  with  strong  aqueous  KOH  it  yields  a-di- 
hydroxybroinocannine,  Ci„H,.,Bri05.  This  body  forms 
colourless  crystals,  melting  at  208°.  liy  its  behaviour 
on  etheritication,  it  is  shown  to  cimtain  one  CO^H  .and  one 
phenolic  Oil  group.     On  oxidation  with  alkaline  KMnOj, 
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it  yields  two  bodies — an  acid  and  a  neutral  substance, 
(rt)  The  acid,  I'gHeBr.jOj,  forms  culonrless  crystals  of 
melting-point  •24■i^  By  its  reactions  on  nietliylation,  it  is 
proved  to  contain  one  OH  and  one  CO-.H,  and  lience  pro- 
bably has  the  con.stitut  ion  ('rt(CH3)(0H")l!r..(C0.H)(C0.,H) 
orC,H(CH3)(OH)Br,-CO.CO,H.  (i)  The  neutral  body, 
CiHiBr^Oj,  melts  at  195" ;  and,  by  its  reactions,  is  shown 
to  be  a  dibroiiiohydroxijmetlii/ljjldlialic  unhijdridc,  pro- 
bably possessing  the  constitution —  I 

CHs  ' 


r.r 


HO 


COs 


,0 


Br 

On  methylating,  it  yields  the  trimethylether  of  a  di- 
bromo-oxymethylphthalic  acid.  This  ether  melts  at  70°, 
and  on  boiling  with  alcoholic  KOH  gives  the  dibromo- 
methoxymethylphthalic  acid  of  melting-point  100°, 
whose  anhydride  melts  at  144°. 

^-Bromocarmiiic,  the  second  product  of  the  bromi- 
nation  of  carmine-red,  separates  in  yellow  amorphous 
flocks  on  dilutingthe  acetic  acid  solution  with  water.  It  is 
easily  soluble  in  alcohol,  acetic  acid,  etc.,  but  could  not 
be  obtained  in  a  pure  state.  By  boiling  witli  strong  KOH 
it  yields  ^-hydj-oxybromocitrmiue,  CnH5Bri04.  This 
acid  crystallises  in  glistening  yellow  needles,  which  melt 
at'23"2°.  It  is  dibasic,  and  forms  reil  coloured  salts.  Ou 
oxidation  with  alkaline  KMn04  it  yields — 

(a)  A  neutral  body,  C.iHjBriOj,  identical  with  the 
dibromohydroxymethylphthalic  anhydride  obtained  by 
oxidation  of  the  a-liydroxybromocarmine,  and  (h)  an  acid", 
CnHsBr^),;,  wliich  jirobably  has  the  constitution  of  a 
Dibroinohtfdroxiicarboxtibetizoyljoniiii'  acid  C,(t'H3)Br-. 
(OH)(CO,'H)-CO.CO,H.  This  acid  crystallises  from' 
water  in  colourless  prisms  (  +  \{..0),  which  melt  at  iSO' 
with  evolution  of  CO^.  — A.  (t.  (.',. 


Detection  of  Alkand  Dye.     J.  Herz.    Rep.  Anal.  Chem. 
5,  210—211. 

WlXES  cidoured  with  alkanet  tincture  yield  to  ether  a 
yellow  colouring  matter,  while  the  alkanet  red  is  easily 
removed  by  aniylic  alcohol.  In  order  to  separate  the 
alkanet  dye  from  other  colouring  matters,  some  almond 
or  olive  oil  is  added,  and  the  aniylic  alcohol  is  removed 
by  evaporation  on  the  water-bath.  The  oil-drops  are 
washed  in  water,  and  are  seen  to  be  cidoured  a  tine  red 
if  alkanet  be  present.  This  colour  is  changed  to  blue 
when  caustic  soda  is  added  in  excess,  but  the  blue  colour 
vanislies  on  the  addition  of  acids.  Wines  which  have 
been  coloured  with  old  alkanet  tincture  imp.irt  to  the  oil 
a  reddish-violet  tint,  and  the  alkaline  solution  is  not 
blue,  but  green. — E.  G.  C. 

VL— DYEING,  CALICO  FEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Improvements  in    the    Manufacture   or    Prcjtaritlion    of 
Mordnnts  or  Fixers  for  use  in    Connection  loit/i  Marl- 
ine/ Ink,  Pencils,  or  Points.  James  Hickisson,  London 
Eng.  I'at.  15,901,  December  4,  18S4. 

The  object  of  this  inventiou  is  to  manufacture  mordants 
or  fixers  for  use  in  connection  with  marking  ink,  points, 
or  pencils  in  the  form  of  lozenges,  pills,  tablets,  pastes  or 
powders,  or  in  strip  form,  the  ingredients  among  which 
are  pyrogallic  acid,  borax,  hyposulphite,  soda-carlionate, 
ammonia,  alum,  washing  soda,  or  other  salts ;  also  "ums, 
French  chalk,  wax,  albumen,  collodin,  varnish,  etc. — T. 


Improvements  in  Writinq  Iilk.  Lawrence  Hill  .Armour. 
(iateshead-on-Tyne.  Eng.  Bat.  440,  .lanuary  13,  1885. 
This  invention  is  to  produce  an  ink  which  can  be  washed 
off  paper,  or  fixed  at  will.  For  the  former,  the  inventor 
uses  insoluble  pigments  suspended  in  mucilaginous  solu- 


tions, with  the  addition  of  salt,  or  ammonium  chloride,  to 
increase  the  specific  gravity.  For  the  latter,  he  uses 
gelatine  and  chrome  alum,  or  potash  bichromate,  in  the 
mixture — which  is  used  in  non-actinic  light — so  that 
while  it  may  be  washed  oft'  before  exposure  to  actinic 
light,  it  may  become  fixed  after  exposure  adequate  to 
rendering  the  gelatine  insoluble. — T. 


hnprove^nents  in  the  3Ieans  or  Apparatus  employed  for 
Dyeing  ]Voollen,  Silk,  and  other  Woven  or  Felted 
Fabrics  and  Yarns.  Joseph  Uethtt.  Eng.  I'at.  629G, 
May  22,  1885. 

This  invention  ditl'ers  from  the  former  in  that  the  fabric, 
after  passing  through  the  trough  containing  the  colouring 
matter,  is  made  to  pass  over  a  number  of  rollers  con- 
tained in  a  box  into  which  steam  is  passed. — E.  J.  B. 


TIL— ACIDS,  ALKALIS,  AND  SALTS. 

Action  of  Hydrochloric  Acid  on  Antimony  Sulphide.  By 
J.  Lang.     Ber.  18,  2714. 

The  author  finds  that  antimony  sulphide  is  decomposed 
by  hydrochloric  acid  of  all  concentrations,  however  weak, 
and  at  higher  temperatures  even  by  pure  water,  the  tinal 
state  of  ciiuilibrium  depending  on  the  concentration  of 
the  hydrochloric  acid,  the  tem.perature,  and  the  jiartial 
pressure  of  the  resulting  sulphuretted  hydrogen  on  the 
liquid.  Antimony  chloride  dissolved  in  water  acidified 
with  hydrochloric  acid,  is  decomposed  by  sulphuretted 
hydrogen,  tlie '  amount  of  decomposition  depending 
on  the  amount  of  free  acid,  the  temperature,  and  the 
pressure  of  the  sulphuretted  hydrogen  on  the  licjuid.  For 
instance,  if  a  solution  of  antimony  chloride  in  hydro- 
chloric acid  be  treated  with  sulphuretted  hydrogen  at  the 
ordinary  pressure,  till  no  further  pi-ecipitation  occurs, 
ami  the  clear  liquid  containing  the  undecomposed  anti- 
mony chloride  be  then  decanted  and  treated  with 
suliihuretted  hydrogen  at  increased  pressure,  a  further 
precipitation  of  sulphide  will  take  place. — F.  L.  T. 


On  the  Composition  of  "  Vitriol  Stone  "  and  Colcothur. 
F.  Stolba.     Ber.  Konigl.  Bbhm.  tJesells.     1S85. 

Vitriol  stone  is  the  important  material  from  which  the 
so-called  fuming  or  Bohemian  sulphuric  acid  is  manufac- 
tured, and  it  is  obtained  from  the  rock  known  as  vitriol 
slate  ("vitriolschiefer")in  the  following  manner.  Large 
masses  of  pyritous  slate  (which  belongs  to  the  Silurian 
formation,  and  consists  of  a  quartzose  matrix  containing 
pyrites,  carbon  and  clay)  are  exposed  tn  the  weathering 
action  of  the  atmosphere  for  three  years.  The  products 
of  oxidation  so  formed  are  ferrous  sulphate  and  sulphuric 
acid,  which  latter  acts  energetically  upon  the  clay  ;  and, 
finally,  aluminium  sulphate  and  other  sulphates  are 
yielded.  The  ferrous  sulphate  at  first  formed  becomes, 
by  oxidation  ferric  sulphate,  wliich,  together  with  the 
aluminium  sulphate,  is  the  principal  product  of  the 
weathering  of  the  vitriol  .--late.  Ferrous  sulphate  re- 
mains only  in  small  quantities.  The  next  operation  is 
lixiviatiou  of  the  mass  with  water,  after  which  the 
liquor  obtained  is  concentrated  to  a  density  of  40' B., 
and  finally  evaporated  in  pans  until,  on  cooling,  a  crys- 
talline cake  of  vitriol  stone  is  obtained.  The  vitriol 
stone  is  now  calcineil,  in  order  to  remove  the  greater 
part  of  its  water.  The  resulting  product,  when  heated 
to  a  very  high  temperature  in  clay  retorts,  yields  sul- 
phuric anhydride  ;  and  a  residue,  termed  colcothar, 
remains  in  the  retorts.  The  composition  of  vitriol  stone 
and  colcothar  will  be  seen  from  the  following  analyses  :  — 

Vitriol  .rfo»f.— Fe„Os— 2007,  Al.O;— 4  07,  FeO— 0-64, 
MnO— traces,  CaO— O'M,  MgO— 039,  K..O— 007,  Na-.O 
—005,  CuO— 010,  SiOo— 010,  I'.J>-,— traces.  SO3— 
40-51,  As— traces,  H,,0-3'2oS 99-32. 

Vitriol  .v^0HC.—Fe.,(S04)3— 50-17,  ALCSOj),— 1 1 -94, 
FeSOj— 1-35,  MgSO^-^l-n,  CaSO.-0-33,  CuSO,— 020, 
K^SO,- 0-13,  Na.SO^-O-ll,  H..SO.— 1-49,  MnO,  As, 
and  P..0,,— traces,  SiO..  -910,  OH.,— 3231 99-29. 
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CoZco<^rtr.—Fe„Oi— 74-62,  ALO3— 12-53,  MgO-3-23, 
CaO-0-S2,  SO3— 5-17,  SiO..— 1-17,  CuO— 0-20,  H.O— 1-30 
99  04.— E.  G.  C. 


Jmproi'cments  in  the  Treatment  of  Certain  Hesidiial 
Lii/uor.i  from  Copper  IVorLs  and  C/ilorinc  Maniif'ac- 
tiire,  to  obtain  Siilp/nite  of  Lime  anil  Oxide  of  Iron. 
G.  L.  Wigg,  M.  Steele  aiul  ^V.  J.  Wigg,  Itniicovn. 
Eng.  Pat.  13,7-22,  October  17,  1SS4. 

The  residual  liquor  obtained  in  tbe  precipitation  of 
copper  by  the  wet  process,  and  the  residual  chloride  of 
calcium  from  the  'Wchlon  process,  are  mixed  in  equiva- 
lent iiroportions,  when  a  white  bulky  precipitate  of  sul- 
phate of  lime  is  formed.  The  mass  is  lilter-])re»sed  and 
washed,  and  thus  forms  "  I'earl-hardening''  in  fit  condi- 
tion for  use  by  paper-makers ;  or,  it  is  furuaced  at  a  gentle 
heat  so  as  to  form  plaster  of  paris.  The  clear  hltrate  from 
the  precipitate  is  treated  with  milk  of  lime  iji  order  to 
precipitate  the  iron  as  ferrous  hydrate.  The  dark  green 
precipitate,  which  readily  forms,  is  further  o.xidised  by 
injection  of  air  or  chlorine,  washed  in  the  tilter-press  and 
furnaced  so  as  to  \ield  the  various  shades  required. 

— S.  H. 


Improvements  in  Pnrifying  and  Deeolonrisinq  Crude 
Nitric  Acid,  find  in  Appuratuti  therefor.  .1.  W.  Pratt, 
Kuncoru.     Eng.  Pat.  14,173,  October  27,  1SS4. 

Gl.vss  or  earthenware  cylinders  are  arranged  in  series, 
and  connected  by  pipes  so  bent  that  a  current  of  gas  sent 
through  the  scries  will  ascend  from  the  bottom  of  each 
ve.ssel  to  the  top.  Tbe  inlet  pipe  connected  to  the  lirst 
ve.sscl  is  coupled  to  a  horizontal  metallic  chamber  capable 
of  being  heated,  and  this  cylinder  in  its  turn  is  joined  to 
a  small  coke-tower,  which  can  be  nioi.stened  with  strong 
vitriol.  From  the  exit  of  the  scries  a  pipe  leads  to 
another  coke-tower.  Between  each  two  vessels  is  a 
small  chamber  into  which  the  current  of  gas  may  be 
switched  liy  means  of  taps.  To  bring  this  apparatus 
into  operation,  a  (|uautity  of  crude  nitric  acid  is  placed 
in  each  cylinder  of  the  series,  and  a  current  of  air  drawn 
or  forced  thnmgh  the  aciil.  The  temperature  of  the  acicl 
must  not  be  below  60°  P.,  or  otherwise  the  air  must  (irst  be 
sucked  through  the  warming  chamber.  The  small  coke- 
tower  serves  to  take  up  the  moistnre  in  tbe  air-current. 
The  air  in  its  passage  through  the  acid  oxidi.ses,  and 
also  carries  oft'  mechanically  the  lower  oxides  of  nitrogen. 
As  the  latter  portion  of  nitrouen  oxides,  carried  oft' from 
one  vessel,  would  be  liable  to  reabsorption  by  tbe  next, 
the  current  of  air  is  diverted  into  the  small"  chambers^ 
which  are  filled  with  water  or  oil  of  vitriol  to  absorb  the 
oxides  of  nitrogen  carried  over.  The  acid  is  caused  to 
circulate  from  the  exit  to  tbe  leader  end  of  tbe  series  by 
reversing  the  direction  of  the  air  current,  forcing  or  draw-- 
ing  the  acid  from' one  vessel  to  another.  The  cylinders 
are  litted  with  suitable  openings  for  adding  anyprecijii- 
tant,  the  current  of  air  serving  to  distribnte  it  thoroughly. 
-S.  H. 

Improvements  in  the  Mannfacture  of  Caustic  Soda  and 
Potash  and  By-products  therefrom.  Sir  Francis  Bolton, 
London.     Eng.  Pat.  14,866,  November  11,  1884. 

The  invention  consists  in  converting  potas.sium  or 
sodium  chloride  into  caustic  potash  or  soda  without  the 
use  of  suli)buric  acid,  while  at  the  same  time  hydro- 
chloric acid  is  obtained  as  a  by-product.  Salt  and  linelv 
powdered  sulphate  of  barium  or  strontium  are  mixed  to"- 
gether  and  heated  in  a  furnace  in  an.  atmosphere  of 
steam.  Hydrochloric  acid  is  given  oft';  ami  the  resultinc 
mass  consists  of  "a  mixture  of  sodium  and  bariuiu 
(or  strontium)  with  an  eijuivalent  of  oxygen  and  an 
equivalent  of  SO4",  along  with  undecomposed  salt  and 
earthy  sulphate.  On  lixiviation  a  solution  of  caustic  .soda 
is  obtained  containing  more  or  less  chloride  of  sodinm, 
and  aprecipitate  of  sulphate  of  barvta  (or  strontia),  which 
can  be  used  over  agani.  The  solution  of  caustic  soda 
is  concentrated  in  the  usual  manner.  Tlie  same  proce.ss 
may  be  applied  to  potassium  chloride  for  the  manufacture 
of  caustic  potash. — S.  H.' 


Improvements  in  or-  relating  to  the  Manufacture  of  Bi- 
sulphite of  Cedcium,  or  of  other  Allcalinc  Earth. 
J.  W.  Kynastou,  Liverpool.  Eng.  Pat.  15,182,  Nov. 
IS,  1884. 

SULPHUHOUS  acid  obtained  from  any  source  is  passed 
into  the  bottom  of  a  tower,  from  the  top  of  whicli  milk 
of  lime  of  5  to  0°  Tw.  descends  in  a  regular  stream. 
The  proportion  of  milk  of  lime  running  down  the  tower 
must  be  so  regulated  that  tbe  liipior  issuing  at  the  bottom 
contains  a  small  proportion  of  sulphurous  acid  in  excess, 
Tbe  mixture  of  the  very  insoluble  neutral  calcium  sul- 
jihite  and  water  is  caught  in  a  lead  cistern,  when  the 
snl]ihile  quickly  .settles  down,  and  tbe  su]ieniatant  li(juor 
may  l>e  run  away.  The  pasty  mass  is  removed  from  the 
settler  and  divided  into  two  equal  parts.  The  one  ]iait 
is  transferred  to  a  stone  or  lead-lined  iron  vessel,  and 
there  mixed  with  so  much  water  as  to  contain  from  Sj  to 
911).  of  calcium  sulphite  per  cubic  foot.  Tbe  other  por- 
tion is  transferred  to  a  stoneware  still,  constructed  simi- 
larly to  a  chlorine  still.  A  pijie  from  the  top  of  this  still 
leads  to  the  bottom  of  the  tirst  vessel,  where  it  termi- 
nates into  ,a  distributor.  The  openings  being  securely 
adjusted,  hydrochloric  acid  is  run  into  the  still  in  sulli- 
cient  quantity  to  completely  decompose  the  calcium-sul- 
phite, and  the  sulphurous  acid  is  linally  driven  oft'  by 
blowing  steam  into  the  mixture.  The  pure  siiI[ihnrous 
acid  liberated  is  easily  absorbed  by  the  watery  mixture 
of  calcium-sulphite,  and  tliere  is  obtained  .1  solution  of 
bisulphite  of  calcium  completely  saturated  and  of 
about  25°  Tw.— S.  H.    

Improvements  in  or  connected  with  the  Manufacture  oj 
Sulphite  of  Calcium.  J.  W.  Kynaston,  Liverpool. 
Eng.  Pat."l5,r>39,  November  28,  1884. 

A  sriXTUKK  of  calcium  chloride  solution  and  magnesia, 
containing  also  .some  carbonate  of  lime,  obtained  as  a 
residue  of  an  operation  hereinafter  described,  is  brought  in 
contact  with  sulphnrous  acid,  when  the  followim;  reaction 
takes  place  ;— CaCl,, -f.\IgO-l-SOi  =  CaS03-f  MgCL,  The 
calcium  carbonate  present  is  al.so  completely  conver- 
ted into  sulphite,  carbon  dioxide  being  liberated.  In 
practice,  the  sulphurous  acid  is  made  to  ascend  a  flag- 
stone tower,  packed  with  pigeon-holed  brick-work,  while 
the  mixture  of  calcium  chloride  solution,  m.agnesia,  and 
calcium  carbonate  is  run  down  the  tower  in  such  pro- 
portion, that  from  the  bottom  there  runs  a  mixture  of 
neutral  sulphite  of  calcium,  suspended  in  a  solution  of 
magnesium  chloride,  and  containing  a  slight  excess  of 
free  sulphurous  acid.  This  mixture  is  allowed  to  flow 
into  settling  tanks,  and  when  the  .sulphite  of  calcium  lias 
settled  down,  the  supernatant  liquor  of  magnesium  chlo- 
ride is  drawn  off  and  concentrated  to  a  density  of  from 
40  to  45'  Tw.  A  quantity  of  alkali  waste  is  now  taken, 
and  to  it,  in  a  closed  iron  vessel,  is  added  tbe  solution  of 
magnesium  chloride.  On  heating,  a  decomposition  takes 
place,  sulphuretted  hydrogen  being  given  oft',  whilst 
there  remains  in  the  still  a  mixture  of  chloride  of  cal- 
cium, magnesia,  and  carbonate  of  lime,  along  with  cinders 
and  other  matter  contained  in  the  original  alkali  waste. 
This  mixture  is  passed  through  a  strainer,  which  retains 
the  cinders  and  grosser  matter,  and  is  then  ready  to  be 
subjected  to  the  treatment  with  sulphurous  acid,  as  men- 
tioned above. — S.  H. 


Improvements  in  the  Manufacture  of  Acetic  Acid,  and  in 
Apparatus  therefor.  E.  C.  Allan  and  F.  M.  Allan, 
Gla.sgow.     Eng.  Pat.  16,636,  December  18,  1884. 

A  CYLINDEB  A,  with  a  steam-jacket  B,  is  ju'ovidcd  with 
a  central  shaft  I),  carrying  agitating  blades  rf,  passing 
through  stufhng  boxes  in  covers  C,  and  driven  by  gearing 
E.  An  acetate,  such  as  acetate  of  lime,  and  a  mineral 
acid  are  introduced  through  door  P  in  dome  E'.  Steam 
is  admitted  into  tbe  jacket  B  ;  the  acetic  vapour  formed 
leaves  the  apparatus  by  (!,  entering  the  purifter  H,  where 
it  is  washed  by  any  suitable  liquids,  such  as  water  or 
acetic  acid,  containing  the  carbonates,  acetates,  oxides  of 
sodium,  potassium,  mai'nesium  or  lead,  or  heavy  petro- 
leum oils,  as  a  solvent  For  the  tar.  The  purified  vapour 
is  condensed  in  J.     The  spent  material  is  pushed  along 
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tlie  nppaiatiis  by  skew  blades  d,  and  tliioush  a  discliarg- 
iiig  door  in  the  opposite  end  O.     Steam  may  he  injected 


U  \.)  0  u  'J  ' 
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Improvements  in  the.  Treatment  of  Vat-liqitor  for  the 
Eiimiimtion  of  Sulphides  and  other  Impurities,  and 
in  the  Reeocery  and  lie-vse  of  the  Reagents  employed 
therein.  T.  I).  Owen,  Egremont,  Clieshire.  Eng.  Pat. 
259,  January  S,  1SS5. 

Settled  vat-liquor  of  1-3  sp.  gr.,  is  heated  nearly  to  its 
boiling-point.  Oxide  of  lead,  or  oxide  of  lead  dissolved 
in  an  alkaline  solution,  is  then  added  in  sutiicient  quan- 
tity to  decoiMiiose  the  sulphides  contained  in  the  solution. 
The  sulphide  of  lead  formed  settles  very  quickly,  carry- 
ing down  the  whole  of  the  iron  held  in  solution.  The 
purilied  liquor  is  allowed  to  crystallise,  yielding  soda 
crystals  containing  only  from  0'2  to  0'4  per  cent,  of 
hydrate.  The  mother-liquor  serves  for  the  manufac- 
ture of  caustic  soda.  The  sulpliide  of  lead  formed  in  the 
purification  of  vat-liquor  is  roasled  at  a  low  red-heat  in 
order  to  convert  it  into  oxide.  After  washing  with  water 
to  free  it  from  alkaline  salts,  it  is  ready  for  re-use.  Any 
I0.SS  of  lead  is  made  up  by  the  use  of  sulphate  of  lead 
from  the  vitriol  chauibers.  When  contaminated  witli 
iron  and  other  impurities  by  repeated  use,  the  lead 
compound  is  treated  with  strong  sulphuric  or  hydro- 
chloric acid,  so  as  to  dissolve  out  the  said  impurities. 
^S.  H. 

Improvements  in  the  Treatment  of  Spent  Oxides  of  Iron 
and  other  Substances  containinrj  Sulphur,  such  as 
Impure  Sulphur  Precipitate  and  Impure  Melted  Sul- 
phur, to  obtain  Sulphur,  and  Arsenical  Compounds, 
when  the  latter  are  present.  J.  Robinson,  Widnes. 
Eng.  Pat.  49",  .January  14,  1885. 

In  carrying  out  this  invention  a  difl'erent  method  must 
be  employed,  according  as  the  material  acted  upon  con- 
tain.s — 1st,  sulphur  and  other  substances,  but  is  free  from 
arsenical  compounds ;  or  2nd,  sulphur  and  arsenical 
compounds  ;  or  ord,  sulpluir  in  combination  with  other 
substances,  or  even  sulphur  compounds  mi.\ed  with  free 
sulphur.  In  the  first  case,  the  material  to  be  treated  is 
mixed  with  soda-waste  and  lixiviated  with  a  yellow 
liquor  identical  in  composition  with  the  "yellow  liquors" 
of  Mond's  sulphur-recovery  process.  The  lixiviation 
may  be  assisted  by  agitation,  heat,  or  pressure,  until  the 
liquor  has  taken  up  as  much  sulphur  as  possible.  The 
solution  is  then  run  oil' and  mixed  with  "  over-blowu 
sulphur-liquor,"  containing  a  large  proportion  of  sul- 
phites and  hyposulphites.  It  is  tlien  decomposed  with 
hydrochloric  or  any  convenient  acid  ;  or  the  solution  as 
run  off'  may  be  partially  oxidised  until  it  has  the  right 
composition,  so  that,  on  the  addition  of  hydrochloric 
acid,  it  will  not  give  ofl' gaseous  sulphur  compounds.  In 
treating  materials  consisting  of  sulphur  and  arsenical 
compounds,  they  are  at  first  lixiviated  with  only  a  small 
portion  of  the  "yellow  liquor,"  for  the  purpose  of  ex- 
tracting the  whole  or  a  considerable  portion  of  the  arsenic 
sulphide.  If  necessary,  the  same  treatment  must  be 
repeated.  After  running  oft' the  licjuor,  the  solid  residue 
is  melted  in  a  manifer  usual  in  the  melting  of  sulphur 
precipitate  ;  but  the  .solid  residue  thus  freed  from  arseni- 
cal conijiounds  may  now  also  be  treated  in  the  manner 
previously  described.  Another  method  of  ]iroceeding  is, 
not  to  eliudnate  the  arsenic  until  the  precipitation  of  the 
sul)ihur  takes  pl.ace.  In  this  case,  the  sulphur  is  first 
dissolved  by  "yellow  liquor,"  and  when  the  precipitant 
is  added,  care  is  taken  not  to  add  a  sufficient  anuumt  to 
cause  the  precipitation  of  the  whole  of  the  sulphur. 
The  arsenic  thus  remains  in  solution,  and  nuiy  then  be 
separately  precipitated.  Lastly,  when  the  sulphur  is  to 
be  extracted  from  such  substances  as  si)ent  oxide  of  iron 
and  the  like,  the  mass  is  subjected  to  the  action  of  air 
and  steam,  and  afterwards  lixiviated  with  "yellow 
liquor."  .Vfter  dissolving  out  the  sulphur,  the  oxides  of 
iron  may  be  used  again  in  the  purifiers. — S.  H. 


through  valves  k  for  further  exhausting  the  material. 
\'arious  modifications  and  matters  of  detail  are  illus- 
trated in  the  specification. — C.  C.  II. 


Improvements  in  the  rroduction  of  Chlorine  and  Hydro- 
i  chloric  Acid  from  Solutions  of  Chloride  of  Calcium. 
j      T.  Twynam.'London.     Eng.  Pat.  731,  .Ian.  10,  1SS5. 

1  To  the  solution  of  calcium  chloride  previously  freed 
j  from  any  dissolved  iron  by  a  preliminary  precipitation 
'.  with  lime  or  chalk,  a  sufhcient  iiuantity  of  milk  of  lime 
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is  .added  to  form  oxychloride  of  calcium.  To  cause  the 
forniivtion  of  the  latter,  tlie  sohition  must  be  heated  to 
at  least  SO"  ('.,  and  the  lime  constantly  a^'itatcd  in  the 
solution.  After  some  hours  the  undissolved  lime  is 
allowed  to  settle,  together  with  any  sodium  chloride 
winch  may  liave  crystallised  out ;  the  sohition  lieing  kept 
hot  all  the  time.  The  clear  liquor  is  run  ott'  and  allowed 
to  cool,  when  oxychloride  crystals  will  readily  form. 
Tliey  are  separated  from  the  mother-liquor,  and  dried  at 
a  gentle  lieat,  in  order  to  drive  oil'  the  water  of  crystal- 
lisation. The  resulting  dry  powder  consists  of  an  inti- 
mate mixture  of  chloride  of  calcium  and  lime.  On 
strongly  he.iting  it  in  a  current  of  air,  hydrochloric  acid 
and  chlorine  are  given  oil",  which  may  be  utilised  by  well- 
known  methods.  When  superheated  steam  and  air  are 
made  to  act  on  the  mass,  only  hydrochloric  acid  is  given 
ofl",  but  the  decompo.sition  is  more  complete.  The  lime 
remaining  after  the  decomposition  of  tlie  chloride  ni.ay 
be  used  for  the  production  of  fresh  calcium  oxychloride. 
-S.  II. 

An  Improved  Metli oil  or  Process nf  Purifying  Hydrate  of 
SIroiiliiiii).  K.  F.  Trachsel,  London.  Eng.  Pat.  7.")7, 
•lanuary  19,  ISSo. 

I.MPURE  hydrate  of  strontium  crystals,  containing  about 
.S7  per  cent,  of  anhydrous  oxide,  are  dried  in  a  mulHe 
furnace,  in  order  to  increase  the  proportion  of  anhydrous 
oxide  to  about  60  to  70  per  cent.  By  this  treatment  the 
sulphide  of  iron  contained  in  the  crystals  will  be  oxidised, 
and  the  sulphide  of  strontium  will  be  changed  into  hypo- 
sulphite, whilst  about  "2  per  cent,  of  strontium  hydrate 
will  be  changed  into  carbonate.  The  dried  crystals  are 
then  dissolved  in  hot  water,  so  that  the  strontium  carl)o- 
nate  precipitates  the  iron,  and  the  hyposuliihite  of  stron- 
tium, which  is  colourless,  remains  in  the  mother-liquor. 
-S.  H. 

Improvements  in  the  Manufacture  of  Sodium  Bichro- 
mate. W.  H.  Higgin,  Bolton.  Eng.  Pat.  1723, 
February  7,  1S85. 

The  aqueous  solution  of  sodium  monochromate  obtained 
from  the  lixiviating  tanks  is  mixed  with  the  ".acid  wash- 
ings" (the  production  of  which  is  afterwards  described), 
and  evaporated  to  dryness.  The  residue  consists  mainly 
of  sodium  monochromate,  but  it  also  contains  more  or 
less  sodium  bicliromate  and  other  sodium  salts,  according 
to  the  composition  of  the  "acid  washings."  This  nia.ss 
is  treated,  when  cold,  with  a  mineral  acid  of  a  certain 
strength,  and  in  such  (juantity  as  to  convert  the  whole 
of  the  monochromate  present  into  bichromate.  If  hy- 
drochloric acid  he  used,  the  following  equation  expresses 
the  reaction  :—  2Na-,Cr04  +  2HC1  =  NaX'riO,  +  2NaCl  + 
HjO.  Now,  if  the  acid  used  be  of  the  correct  strength, 
the  whole  of  the  sodium  bichromate  is  dissolved,  whereas 
nearly  the  whole  of  tbe  sodium  chloride  is  left  behind  .as  a 
finely  crystallised  powder.  The  mass  is  filtered  and  the 
filtrate  worked  up  for  sodium  bichromate  in  the  usual 
manner.  The  residue  consists  of  sodium  chloride  and 
somechromate  salt  adhering  to  it.  It  is  washed  with  acid 
of  the  same  kind  as  is  used  previously,  and  the  "acid 
washings "  thus  formed  are  employed  in  the  manner 
mentioned  above. — S.  H. 


chlorate  or  hypochlorite  into  potassium  or  sodium 
chlorate  or  hyiiochlorite,  neither  of  which  will  act  in 
small  quantities  upon  the  iron  (if  tlie  boiling-down  jiaus. 
It  is  also  preferable  to  use  cast-iron  pans  for  the  purpose 
of  concentrating  the  liquors. — S.  II. 


Improvements  in  the  Manufacture  of  Macpicsium 
Chloride.  E.  K.  Muspratt  and  tJ.  Eschellmann, 
Widnes.     Eng.  Pat.  1900,  February  11,  1885. 

In  a  previous  specification  (No.  5168,  1883)  the  inventors 
described  the  treatment  of  the  chlorate  of  potash  mother- 
liquors  for  the  manufacture  of  magnesium  chloride. 
Owing  to  tlie  presence  of  a  small  quantity  of  magnesium 
chlorate  or  hypochlorite,  the  magnesium  chloride  solu- 
tion in  boiling  is  found  to  dissolve  a  small  quantity  of  iron 
from  the  pan,  which  colours  the  magnesium  chloride  red 
by  formation  of  iron  pero.xide.  This  objectionable  colour- 
ing of  the  magnesium  chloride  may  be  obviated  by 
adding  a  sufficient  quantity  of  caustic  magnesia,  caustic 
lime,  or  caustic  soda  ;  or  by  adding  a  suitable  reducing 
agent  such  as  sulphurous  acid,  arsenic  trioxide,  sodium 
hyposulphite  ;  or  lastly,  by  converting  the  magnesium 


Improvements  in  ohtuininri  Ammonium  Chloride  and 
Cyanuqen  Compounds.  A.  French,  Bearsden,  Dum- 
bartonshire. Eng.  Pat.  5945,  May  14,  1885. 
Any  material  containing  carbon,  nitrogen,  sulphur,  and 
common  salt  or  another  suitable  chloride,  is  heated  in  a 
kiln,  air  and  steam  being  injected  during  the  heating 
process.  The  kiln  is  worked  continuously.  The  re- 
action said  to  take  place  is  expressed  bv  the  fdlowing 
equation  :  — 2NaCl-l-H,S()3  +  3H,0-^2N  + C  =  2NH,C1  + 
NajSO^  +  CO:!.  Nearly  the  whole  of  the  nitrogen  is  said 
to  he  obtained  as  ammonium  chloride,  a  small  portion 
of  it  combining  "with  carbon  and  chlorine,  hydro- 
gen, carbon  monoxide,  or  sulphurous  anhydride  to  form 
various  cyanogen  compounds. " — S.  H. 


Improvements  in  obtaining  Carbonate  of  Potash  hy  the 
Leblanc.  Process.  H.  Precht,  Stilssfurt,  Cicrjnany. 
Eng.  Pat.  0G44,  .June  1,  1885. 

If  sulphate  of  potash,  limestone,  and  co.al  are  fused 
together  for  the  manufacture  of  potassium  cnrbonate.  the 
mixture  has  to  be  heated  to  a  very  high  temperature, 
which  entails  considerable  losses,  owing  to  a  iiartial 
volatilisation  of  the  potassium  carbonate.  The  inventor 
has  found  that  the  fonnatiou  of  potassium  carbonate 
I  takes  place  at  a  dull  red  heat  without  smelting  of  the 
mixture,  if  one  molecule  of  m.agnesia  be  added  for 
each  molecule  of  potas.siuin  sulphate  in  the  mixing.  The 
addition  of  magnesia  may  he  made  either  in  the  shape  of 
magnesia,  magnesium  carbonate,  or  magnesium  sul- 
phate.—S.  H  

Improvements  in  obtainincf  Sulphuretted  Hyclroqcn 
from  Sulphide  of  Ammonium.  E.  W.  Parnell  and  J. 
Simpson,  Liverpool.     Eng.  Pat.  8440,  July  13,  1885. 

When  Leblanc  alk,aliwaste  is  treated  with  ammonium 
chloride,  decomposition  takes  place,  calcium  cidoride.and 
ammonium  sulphide  being  formed.  After  sejiaiating 
the  latter  by  distillation,  it  is  treated  witli  ammonium 
sesquicarbonate,  when  amuKmium  monocarlionate  is 
formed  in  solution  with  evolution  of  sulphuretted  hydro- 
gen. The  ammonium  monnrarbonate  may  be  agai.u 
converted  into  sesquicarbonate  by  passing  carbon  dioxide 
through  it  ;  and  may  he  used  repeatedly,  or  it  may  lie 
passed  into  the  absorbing  plant  of  the  ammonia  ju-oce-ss 
with  sodium  chloride  and  carbon  dioxide  in  the  usual 
manner. — S.  H.  

A  Neiv  or  Improved  Process  for  ohtainiuy  Silicates  of 
the  Alkalis  and  Alkaline  Earths  from  the  corres- 
poudinq  Sulphates,  together  with  Sulphurous  Acid  or 
Sulphur  and  Apparatus  therefor.  W.  P.  Thompson. 
From  J.  and  F.  Weeren,  Berlin.  Eng.  Pat.  8838, 
July  22,  188.5. 
This  specification,  which  is  accompanied  by  three  dia- 
grams, is  not  suitable  for  abstr.action. — S.  H. 


Improvements   in    the   Separation  of  Sulphuretted  Hy- 
drogen   from     Nitrogen.      E.    W.    Parnell    and    J. 
Simpson,     Liverpool.     Eng.    Pat.  ^7657,  August  21, 
1885. 
The  mixed  gases  are  suhjected  to  the  action  of  a  solu- 
tion containing  about  5  per  cent,   of  ammonium  mono- 
sulphide,    whereby  sulphuretted   hydrogen   is   .absorbed 
with  formation  of  ammonium  sulphydrate.     Tliis  latter 
is   deeom)iosed  again  into  sulphuretted   hydrogen  and 
ammonium   monosulpbide   by   being   raised   to  boiling 
point,  or  by  being  subjected  to  a  partial  vacuum.     The 
absorption  is  carried  on   in  a  tower    filled   with   loose 
stones,  at  a  temperature  not  above  70°  F.     The  escaping 
nitrogen  is  washed   with    an   acid  solution   to   recover 
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escaping  traces  of  amiiiDiiia.  The  sulpluirettecl  hydro- 
gen, wlien  liberated  from  tlie  animoninni  liydrosulphide, 
niustalso  go  tlirongli  this  process. — A.  K.  1). 


Improvements  in  or  fclatinrj  to  the  Manufacture  of 
certain  C'ljanogen  Compounds.  Jno.  Young,  Campsie, 
Stirling.     Kng.  I'at.  l(i,046,  August  29,  ISSo. 

This  invention  relatss  to  an  improved  material  for  the 
construction  of  retorts  for  the  manufacture  of  cyanogen 
compounds,  by  jiasting  nitrogenous  gases  over  carbon-  { 
aceous  matter  mixed  with  an  alkali  at  a  high  tempera-  \- 
ture.      Material  which  is  non-acid  and  non-metallic  is 
recommended,     t'ompressed  coke  or  plumbago  answers 
moderately  well,    but  magnesian  limestone  is  the  best. 
The    raw    limestone    is   calcined,   ground,   mixeil  with 
tar,    moulded,    and    reburnt,    as    if    for   bricks  for  use  i 
in  the  Gilchrist-Thomas  depliospliorising  process.   -  } 
—A.  K.  D.      j 

The  Maiiufaeture  of  Anhydrous  Oxide  of  Barium.     L.  i 
(I.  Brin  and  A.  l!rin,  Paris.      Eng.  Tat.  1.">1,  October 
o,  1S85.  I 

TiARirjr  nitrate  is  dried,  placed  in  o|)en  crucibles  | 
ami  heated  gradually  up  to  1000  to  1500M'.,  till  the 
contents  of  the  crucibles  become  solid,  and  assume  .a 
spongy  appearance.  The  crucibles  are  then  closed 
and  kejit  at  a  white  heat  for  four  hours.  They  are 
then  removed  to  an  air-tight  chamber,  aiul  allowed  to 
cool  uuder  a  parti:il  vacuum.  The  result  is  a  very 
pure  anhjdrous  oxide,  peculiarly  adapted  for  use  in 
the  process  of  separating  oxygen  from  nitrogen,  des- 
cribed in  specification  )57  of  even  date  with  this. 

^A.  K.  D. 

VIIL— GLASS,  POTTERY,  AND  EARTHENWARE. 

Improvements  in  the  Manufacture  of  Tiles  and  otiier 
Objects  in  Imitation  of  Majolica  Ware.  Johann 
(iottfried  Miiller,  Schoneberg,  Berlin.  Eng.  I'at. 
1448,  February  2,  ISSJ. 

The  inventor  imitates  majolica  by  impressing  on  the 
enamelled  surface  of  metal  plates,  relief  border  lines  or 
outlines  of  re()nired  ligures,  and  introducing  and  burn- 
ing within  such  border  lines  enamel  colour. — T. 


IX,— BUILDING  MATERIALS,  CLAYS,  MORTARS 
AND  CEMENTS. 

Improvements  in  the  Manufacture  of  Portland  Cement, 
and  in  Apparatus  tu  lie  used  in  the  said  Man  ufactnrc. 
W.  G.  Margetts,  Aylesford.  Eng.  I'at.  l.J,73"J, 
November  29,  1884. 

The  mixture  of  chalk  and  clay,  and  sometimes  the 
addition  of  fuel,  as  prepared  by  the  wash-mill,  is  ground, 
not  under  stones  as  hitherto,  but  between  hard  iron 
rollers  separated  from  each  other  by  a  space  equalling 
one-sixteenth  of  an  inch,  one  roller  revolving  twice  the 
speed  of  the  other.  The  ground  mixture  is  fed  into  a 
pyramidal  sieve,  rotating  about  its  centre  axis  at  a 
speed  of  150  revolutions  jier  minute  ;  the  me.shes  of 
the  sieve  are  900  per  square  inch.  The  material 
passing  through  is  thoroughly  intermixed,  and 
tbe  larger  particles  remaining  on  the  sieve  are  subse- 
quently ejected  by  centrifugal  force  into  an  outer  casing, 
and  carried  away  to  be  reground.  Unless  these  particles 
are  separated,  imperfect  mixture  results,  and  the  un- 
(jround  masses  of  chalk  are  converted  into  caustic  lime 
during  the  final  calcination,  which  gives  rise  to  imper- 
fections or  "  blows  "  in  the  work  upon  which  the  cement 
is  used,  due  to  expansion  caused  by  the  absorption  of 
carbonic  acid  by  the  free  caustic  lime. — C.  C.  H. 


calcined  the  mixture  shall  contain,  calcium  oxide  60  to 
64  per  cent.  ;  silica,  20  to  23  per  cent.  ;  alumina  and 
oxide  of  iron,  6  to  12  per  cent.  The  mixture  is  ground  to 
a  fine  powder,  made  into  slurry,  dried  and  calcined. 
— C.  C.  H. 

Preparation  and  Treatment  of  Wood  for  the  Preservation 
of  l/ic  Same,  and  Apparatus  thercj'or.  H.  H.  Lake, 
London.  From  J.  11.  Young,  Nesv  York.  Eng.  Pat. 
13,294,  November  3,  ISS.J. 

This  s]iecilication  describes  improvements  in  the  Thil- 
niany  process  for  the  preservation  of  timber,  and  ap- 
])aratus  for  more  etl'ectually  and  economically  carrying 
the  same  into  effect.  A  long  riveted  copper  cylinder 
is  employed,  in  which  the  timber  is  placed  on  trucks 
running  on  rails,  and  secured  therein  against  floating 
when  the  solutions  used  are  admitted  into  the  interior. 
The  wood,  after  being  thus  secured,  is  first  heated  with 
steam  under  pressure,  which  removes  the  saj)  from  the 
fibre  :  the  liquid  thus  extracted  is  run  out  of  the  satu- 
rater,  and  a  solution  of  liarium  chloride  admitted,  and 
kept  under  a  pressure  of  1001b.  per  square  inch,  until  the 
pores  are  fully  charged.  This  is  succeeded  Ijy  a  similar 
treatment  with  a  solution  of  cupric  chloride.  The 
imiirovements  in  the  apparatus  are  described  at  length, 
and  consist  of  the  condiination  of  the  various  appli:inces 
— c;/.,  air  and  steam  pumps,  and  tackle  for  expeditiously 
handling  the  masses  of  timber. — C.  C  H. 


Improvements  in  the  Manufacture  of  Portland  Cement. 
W  Smith,  Dublin.  Eng.  Pat.  16,950,  December  27, 
1884. 

The  calcareous  sands,  which  occur  on  the  Irish  coasts,  are 


X.— METALLURGY,  Etc. 

•Selenidcs  from    the  Andes.      By    E.    Heusler   and   H. 
Klinger.     Ber.  18,  2556. 

The  authors  examined  some  samjTles  of  selenides  from  the 
.\ndes,  said  to  be  tlie  same  as  tbose  examined  by  Pisaui 
( Conijit.  h'cnJ.  88.  391 ).  Tlieirresulth  were,  however,  quite 
ditleient.  Tlie  samples  consisted  of  intimatsly  mixed 
particles,  some  of  silvery  briglitness,  and  others  darker 
and  leaden  ;  in  some  samples  also,  brass  and  copper- 
coloured  compounds  occurred,  hut  the  autluu's  restricted 
themselves  to  the  analysis  of  the  brighter  and  darker 
compounds,  separated  from  each  other  as  fully  as 
possible. 

Instead  of  attacking  the  substance  >\ith  clilorine  (like 
Pisani),  they  fused  with  a  mixture  of  soda  and  saltpetre. 
The  results  of  the  examination  of  two  bright  samples 
gave  per  cent., 

Ag.         Pb.        Cii.         Co.  Se. 

1.  111-20    35"0    V'V.i    trace.    32-77  =  ICO'lfl 
i.  27-49    1710    25-10      0-3U       2b-54  =    08-92 

The  results  of  1.  agree  fairly  with  the  formula  (AgCu 
Pb),Se,,  [requiring  Ag=  18-74  Ph  =  35-93,Cu  =  11  -00,Se 
=  34-33]  and  the  results  of  2.  lie  between  the  formula'. 
(Ag3PbCu)4Se4.CuSe  and  (Agil'bCu jSe,.  There  are 
smaller  ditlerenccs  in  the  results  of  the  analyses  of  two 
samples  of  the  darker  portion. 

Ag.  Cu. 

„   r 13-Sl  30-30 

■'•  1 15-93  3600  — 

,    I  19-22  35-41        41-58 

*■  I  1916  35-77       41-02 

The  results  of  3.  (neglecting  23  lead  selenide)  lead  to  the 
formula  Ag..,Cu,  jSej ,,.  Those  of  4.  (neglecting  4-98  lead 
seleniile)  indicate  tlie  formula  Ag.,Cu,.Se„.  Tlie  authors 
consider  that  the  above  sanqdes  are  lu-obably  of  Argen- 
tine rather  than  Peruvian  origin. — E.  L.  T. 


Bi,  PI).  Co. 
1-64       per  cent. 

3-79 
315 


Improvements  in  Metallic  Alloi/s  or  Compounds,  and  in 
Producing  the  Same.  Arthur  George  Brookes,  London. 
Eng.  Pat.  15,644,  November  27,  1884. 

Alloy  AGES  of  metals  with  metallic  sulphides. 

— AV.  c;.  M. 


Improvements  in  the  Reduction  of  Magnesium.  Emil 
von  Piittner,  Hohenlohehutte,  Prussia.  Eng.  Pat. 
1031,  January  24,  1885. 

The  niairncsic  mineral  is  first  so  treated  that  the  mag- 


mixed  with  clay  or  shale   in  such  proportion  that  when  :  nesiuiu  is  present  wholly  as  oxide  ;  it  is  then  mixed  very 
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intimately  with  carbonaceous  matter,  to  which  may  be 
adileil  oxide  of  iron,  and  brought  to  a  strong  white  heat 
in  retorts  ;  the  vaporised  metal  is  condensed  and  col- 
lected, similarly  to  zinc  in  the  extraction  of  that  metal. 
A  reducing  or  neutral  gas  may,  with  advantage,  he 
passed  into  the  retorts  during  the  distillation.  The 
retorts  must  be  very  refractory,  and  are  jirefenibly  made 
from  highly  aluminous  bauxite,  or  clay,  and  dolomite,  or 
magnesite.  The  ojieration  is  similar  to  that  of  zinc 
extraction,  hut  requires  greater  care  throughout. 

— W.  (!.  M. 


An  Improved  Alloy  for  Mercurial  Gilding.  (icorge 
Lowe  and  Hymen  Levetu.s,  J3irniingham.  Kng.  I'at. 
l.")73,  l<'ebruary  5,  ISS5. 

Five  hundred  parts  of  cojipcr  are  melted  withmit  llux, 
then  100  parts  of  oadniiuin  anil  01  jiart  of  .aluiuinium 
,are  added,  the  mixture  melted  to  a  running  heat,  and  100 
parts  of  spelter  introduced  ;  the  whole  is  well  stirred, 
and  linally  300  parts  of  corrosive  sublimate  are  adde<l, 
and  the  alloy  run  into  an  ingot.  The  colour  may  be 
varied  by  altering  the  pro[iortions  of  copper.  The  metal 
is  of  good  colour,  and  takes  well  the  gold  amalgam  used 
in  mercurial  gilding. — W.  G.  M. 


An  Improved  Method  for  Vressinii  or  Scpiirti/iiii/  Mrtnl- 
liferuiia  Ores.  John  Davis,  Aberystwith.  Eng.  I'at. 
S70.i,  July  -11,  18S5. 

A  PERF()U.\TED  plnnger  actuated  by  double  eccentrics^ 
adjustable  for  varying  the  length  of  the  stroke,  is  placed 
immediately  beneath  the  lixed  sieve  or  plate  through 
which  the  line  ore  is  passing.  The  ore  so  pa.ssed  is 
delivered  through  the  plunger  into  a  receptacle  beneath. 

-W.  G.  U. 


A  Process  Jor  llie  Utilisation  of  Waste  Lienors  or  Tank- 
tvaste  contaiuinff  Calcium  CJdoride.  J.  Webster, 
Birmingham.     Eng.  i'at.  12,344,  October  10,  1885. 

A  iju.VKTlTV  of  calcium  chloride  liquor  is  run  into  a  vat, 
and  as  much  slaked  lime  or  calcium  carbonate  powder 
thrown  into  the  vat  as  will  absorb  the  liijuor,  and  the 
whole  is  well  .stirred.  Tlie  mass  becomes  of  the  consis- 
tence o^  mortar,  and  is  then  introduced  into  a  drying 
furnace,  to  be  dried  therein  at  a  temperature  gradually 
raised  to  •2.")0'  F.  The  dried  mass  is  again  immer.sed  in 
calcium  chloride  liquor,  dried  again,  and  immersed  and 
dried  for  a  third  time.  It  will  be  found  that  in  these 
three  oparations,  if  carefully  carried  out,  the  mass  will 
absorb  the  greatest  possible  amount  of  calcium  chloride. 
The  resulting  substance  is  next  melted  and  cast  into 
blocks,  in  order  to  be  used  as  a  tlu.x  in  metallurgical 
operations,  such  as  refining  copper,  brass,  nickel,  zinc, 
tin,  aluminium,  or  other  metals  or  alloys.  If  it  is  to  be 
used  as  a  llux  in  the  relinement  of  iron  or  in  the 
puddling  furnace,  it  is  preferable  to  add  20  per  cent,  of 
peroxide  of  manganese. — S.  H. 


XI.— FATS,  OILS,  km  SOAP  MANUFACTURE. 

Improvements  in  the  MetliodoJ  Bleaeliinq  or  Purifying 
(Id  or  Grease.  M.  Ayrton.  Eng.  Pat!  2381,  Febru- 
ary 21,  1885. 

One  cwt.  of  black  oil  or  brown  grease  is  boiled  with 
16lb.  soda,  12lb.  soda  ash,  4lb.  lime,  21b.  alum,  4lh. 
starch.  — ^\'.  L.  C. 


Improvements  in  the  Chemical  treatment  of  Ili/droearhon, 
for  tlie  purpose  of  hardening  and  toughening  the  same. 
K.  Punshon  and  S.  H.  Beckles.  Eng.  Pat.  1!)58, 
February  12,  1885. 

FotJR  parts  of  the  hydrocarbon — preferably  ozokerite — 
are  heated  with  one  part  of  oxidised  oil  and  3  per  cent. 
powdered  sulphur,  to  about  200°  P".  An  insulating 
waterproof  and  acid-resisting  material  is  thus  formed. 

— W.  L.  C. 


XII.— PAINTS,  TAENISHES,  AND  RESINS. 

A  NeiO Nitrocellulose  Compouml  and  Products  therejrom. 

W.  V.  \\'il.son  and  .1.   Storey,   Lancaster.     Eng.   Pat. 

401,  January  13,  1885. 
The  invention  relates  to  the  production  of  a  new  com- 
pound consisting  chietly  of   nitrocellulose  dis.solved  in 
acetate  of  amyl  and  amyl  alcohol. 

The  amyl  alcohol  employed  is  potato  .spirit  orfu.sel  oil. 
The  proportions  given  are  as  follows  : — 

(a)  being  for  stilf  jiaste  and  (6)  for  varnish. 

(")  ('') 

Nitrocellulose  100  pts.  100  pis. 

Amyl  acetate   150  pts.  400  pts. 

Amyl  alcohol    150  pts.  400  pts. 

Asa  varnish  this  mixture  is  to  be  used  for  decorating  wood, 
leather,  fabxics,  paper,  pictures,  photographs,  &c.,  and 
as  a  stiir  paste  for  the  manufacturer  of  artilicial  leather, 
leather  clotli,  imitation  starched  linen^(.c,  collars,  culls, 
fronts,  etc.  It  may  be  mixed,  if  desired,  with  ]iigment 
matter"  and  essential  oils.  For  leatlier  cloth  the 
following  mixing  is  given  : — 

In  addition  to  the  afore-nientioned,  take  of 

Castor  or  Linseed  oil 150  pts. 

China  clay  or  pigment 100  pts. 

Essential  oil  (any) 1  pt. 

'J'annic  acid  1  pt. 

or  if  intended  for  collars,  oniVs,  &c.,  add 

Castor  or  Linseed  oil    75  pts. 

()xide  of  zinc 125  pts. 

Essential  oil    1  pt. 

The  mixing  is  to  bo  done  in  rubber  or  gutta  nia.sti- 
cators,  and  the  spreading  in  the  way  usual  in  indianib- 
ber  manufacture. — II.  A.  It. 


Improvements  in  V ulcanlted Iluljber.  AV.  Smartt,  Essex. 
Eng.  Pat.  900,  January  23,  1885. 

Un.SUITED  for  abstracting.  —  H.  A.  U. 


Preservative  Composition  for  the  Bottoms  if  Iron  Shi/is. 

H.  J.  T.  Ford,  Cardilb     Eng.  Pat.  2014,"  February  13, 

1885. 
Coatiiiij  No.  i  is  easily  applied,  and  dries  in  about  one 
hour.  It  consists  of  equal  parts  of  coal-tar,  American 
resin,  and  rcil  oxide  of  iron  melted  together,  and  mixed 
while  warm  with  one  [lart  of  petroleum  oil  and  three 
part^  mineral  naphtha.  When  cold  enough,  rcctilied  CS^ 
is  added  to  make  the  varnish  dry  quickly,  enough  "  air 
slaked  lime"  to  give  it  a  good  body,  and  luilf-a-gallou 
of  copal  tar  to  the  hundredweight.  Coating  No.  2  is 
made  of  equal  parts  of  red  lead,  red  oxide  of  iron,  coal- 
tar  and  resin  melted  together,  mixed  with  petroleum  oil 
two  parts,  and  mineral  naphtha  two  parts,  al.so  with 
"enough  CS.j  to  envelop  same"  and  four  pounds  of 
arsenious  acid  per  hundredweight  to  destroy  parasitic  life. 
Another  recipe  given  for  No.  ii  is  as  follow-s: — Bright  red 
iron  oxide  ground  up  with  one  i)art  Stockholm  tar  and 
three  parts  pine  varnish  to  a  thick  paste.  Then  is  added 
one  part  resin,  melted  and  kept  in  a  liquid  state  by  add- 
ing mineral  naphtha  while  cooling,  and  the  wlude  thinned 
down  by  methylated  spirit  containing  three  pounds 
garnet  shellac  [ler  gallon.  Two  pounds  white  arsenic, 
and  two  pounds  of  mercuric  oxide  are  added  per 
hundredweight  to  prevent  marine  growths.— H.  A.  E. 


ImproxKments  in  Pigments  from  Iron  Ore.  W.  R.  Lake, 
London.  From  L.  Brown,  New  York,  I'.S.A. 
Eng.  Pat.  12,,5GS,  October  20,  1885. 
The  kind  of  iron  orechiellyproposed  to  be  u.sedis  the  kind 
of  magnetite  known  as  "  Sand-iron  ore.''  It  is  to  be  re- 
duced to  jiowder.  The  jiowder  is  hard,  durable,  non- 
corrosive  and  lire-proof.  When  it  is  to  be  used  as  a 
paint  it  may  lie  carried  by  linseed,  fish  or  other  oils, 
soap-water  and  glue  mixed,  solutions  of  asphalt,  bitu- 
men, &c.  Supplemental  colouring  bodies  are  recom- 
mended to  be  used  along  with  the  saiul-iron  ore,  since 
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owing  to  it.s  great  sp.  gr.   tlicre  is  a  tendency  for  it   to 
separate  from  the  oil  or  other  niciliuni. 

It  is  claimed  that  tlie  above  paint  acts  as  a  protective 
coating  on  iron  or  steel  "  by  forming  thereon  a  coating 
of  magnetic  black  oxide  of  iron." — H.  A.  R. 


XIIL— TANNINa,  LEATHER,  GLUE,  AND  SIZE. 

Improved  Means  for  Watcrproofiiuj  and  Preservinff 
Leiil/ier,  Cardboard,  and  si/nilar  Materials.  V.  RI. 
.Justice.  Eng.  Pat.  722.3,  June  13,  188.'). 
The  materials  are  saturated  or  coated  with  an  essence  of 
the  white  bark  of  the  Ijirch,  with  or  Avithout  tallow  or 
neatsfoot  oil,  andasmall  proportion  of  cerosine. — \V.  L.  C. 

XY:— SUGAR,  GUMS,  STARCHES,  Etc. 

Galactose  and  Ar(diinose  hi/  Diliiic  Acids.      M.  Conrad 

and  M.  Guthzeit.  Ber.  18,290.3—2907. 
lOI^GRMS.  of  galactose  heated  with  4-S,5grms.  of  HCland 
SOgrms.  of  water,  yielded  ]  •68grms.  of  huniin  bodies, 
.3 •.32grms.  of  lactose,  2'S5grms.  of  acetopropionic  acid, 
and  l'08grms.  of  formic  acid.  If  g.a!acto.se  be  heated 
with  dilute  ILSO4  of  the  same  percentage  as  tlie 
dilute  hydrochloric  acid,  less  acetopropionic  and  formic 
acids  are  produced.  lOjgrnis.  of  arabinose,  heated  witli 
the  above  proportion  of  dilute  HCI,  yielded  4-3grins.  of 
humin-bodies,  l'24grnis.  of  acetoproiiionic  acid,  and  0'42 
grms.  of  formic  acid. — A.  G.  G. 


On  the  Sugars  of  some  of  the  Cereals  and  of  Germinated 
Grain.  C.  O'SuUivan,  F.Il.S.  Proc.  Chem.  Soc, 
December,  18S5. 

Barlicy  and  wheat  are  ))roved  to  contain  sucrose  and 
other  non-reducing  and  reducing  fermentable  sugars,  the 
nature  of  which  was  not  accurately  determined.  Ger- 
minated barley  contains  an  increased  quantity  of  sucrose, 
also  maltose,  dextrose  and  hevulose.  The  following 
table  is  given  to  show  the  change  that  takes  place  during 
germination,  the  results  being  calculated  in  percentages 
on  the  dry  matter  of  the  grain,  the  yield  of  dry  malt  from 
dry  barley  being  known  : — 


No.  1  Barley. 

No.  2  Baklev. 

Before 
germination. 

After 
germination. 

<£  a 

(D 

u 
\      1-39      / 

0-62      j 

s 
0 

Sucrose 

Maltose 

Dextrose  

Leevulose 

\       ^'^       1 

1-1      1 
1                  \ 

1-5 
1-2 
3-1 
0'2 

4o 
1-98 
1-57 
071 

In  highly  malted  barley  the  sucrose  is  high  ;  or  if  not, 
its  place  is  taken  by  the  products  of  its  inversion. 
Maltose  also  is  high  in  highly  malted  grain,  but  occasion- 
ally its  place  is  taken  by  dextrose. 

With  wheat  the  results  are  similar. 

As  high  as  114  per  cent,  sucrose,  calculated  on  the 
solid  matter,  has  been  found  in  unfermented,  unacted- 
upon  malt-wort. 

In  the  discussion  which  followed  the  reading  of  the 
paper  of  which  the  foregoing  is  an  abstract, 

Mr.  B.\NISTEI:  said  that  from  experiments  made  on 
cereals  in  their  laboratory  in  1880,  he  was  able  to  con- 
firm Mr.  O'Sullivan's  conclusions  as  to  the  presence  of 
sucrose  in  them.  The  results  obtained  were  pulilished 
in  the  second  jjart  of  South  Kensington  Art  Handbook 
on  tlie  "  .\nalysis  and  Adulteration  of  Foods,"  jiage  S(i. 
A  table  is  there  given  of  the  quantity  of  sugar  found  in 
certain  cereals,  but  as  this  suL;ar  was  not  isolated,  and 
only  e.\amined  chemically  and  optically,  it  was  said  of 


it  on  page  87  of  the  same  book,  that  "  The  saccharine 
body  behaves  like  cane-sugar  on  being  inverted  with  the 
same  facility,  and  in  not  reducing  a  solution  of  copper 
salt."  Other  references  are  made  to  this  sugar  in  different 
parts  of  the  book,  and  as  it  was  not  crystallised  out,  it 
would  not  have  been  ])roper  to  call  it  cane-sug.ar,  although 
it  possessed  all  its  properties.  The  amount  of  the  sugar 
in  the  cereals  examined  was  determined  :  the  results 
were  as  follow: — AVheat,  winter  sown,  2-.")7  per  cent.  ; 
wheat,  spring  sown,  2'24 ;  barley,  long-eared,  1'34; 
oats,  English,  236  ;  maize,  194  ;  rye,  4-30  ;  rice,  Caro- 
lina, 0-38. 

The  quantity  of  sugar  present  in  the  rye  is  very 
remarkable,  and  especially  so  as  it  was  found  that  the 
.samples  of  rye  examined  contained  no  sugar  having  a 
reducing  action  upon  copper,  while  in  all  the  others  there 
was  a  dextrose  body  present  in  greater  or  less  proportion. 

In  1871  they  had  to  make  a  series  of  experiments  on 
malt-worts,  and  the  changes  wrought  in  them  by  the 
addition  of  diti'erent  quantities  of  cane-sugar.  During 
that  inquiry,  evidence  was  obtained  that  there  was  a 
saccharine  substance  in  malt  possessing  most  of  the  jiro- 
perties  of  cane-sugar,  and  the  results  then  recorded  were 
worked  out  on  the  same  lines  as  we  now  use  for  expres- 
sing copper  reducing  power,  etc.,  and  accord  closel}' witli 
the  most  recent  observations  on  the  subject. 

Mr.  O'SULLIVAN  said  that  dextrin  or  malto-dextrinwas 
certainly  present,  but  in  very  small  amount,  in  malted 
grain.  He  added  that  the  peculiarities  in  rye  were  pro- 
bably largely  due  to  the  fact  that  it  was  usually  cut 
green,  and  therefore  contained  bodies  which  were  not 
fully  elaborated. -\V.  S. 


On     the    Presence     of 
O'Sullivan,    F.R.S. 

18S5. 


"  Baffinose"    in     Barlei/.       C. 
Proc.    Chem.   Soc,   December, 


If  the  alcoholic  extract  of  barley  be  evaporated,  and  the 
syrup  di.ssolved  in  the  least  possible  quantity  of  alcohol, 
and  a  little  ether  added,  crystals  are  obtained,  wliich 
after  recrystallisation  form  flattened  rhombic  prisms  ter- 
minated by  a  dome  parallel  to  the  shorter  a.xis.  The 
composition  of  these  crystals  is  represented  by  the  for- 
mula CigHs-^Oj.^.SH-jO.  They  melt  in  a  little  water,  but 
are  not  very  soluble  in  strong  alcohol.  The  substance 
does  not  reduce  an  alkaline  cupric  soluti(m.  The  optical 
activity  of  the  anhydrous  body  is  [a]J=  + 133  ;  {t  is 
slowly  inverted  by  invertase,  but  ra[>idlv  by  a  1  percent, 
solution  of  sulpliuric  acid  ;  the  ]iroduct  of  inversion 
readily  reduces  an  alkaline  cupric  solution.  It  is  fer- 
mented by  ordinary  yeast.  \Vith  nitric  acid  it  yields 
mucic,  oxalic,  and  saccharic  acids. — W.  S. 


XVI.— BREWING,  WINES,  SPIRITS,  Etc. 

Improvements  in  Brewing,  etc.     E.  T.  Pemberton,  Liver- 
pool.    Eng.  Pat.  16,043,  December  6,  1884. 

A  COMPOSITION  is  made  by  mixing  one  part  of  gelatin, 
dissolved  in  an  equal  weight  of  water,  with  16  parts  of 
glucose  or  uncrystallisable  sugar  at  a  temperature  of  loO" 
F.  For  brewing,  301b.  of  tlie  composition  are  added  to 
40  gallons  of  water,  the  solution  boile<l  for  one  hour, 
hopped,  fermented,  and  racked  in  the  usual  waj'. 
— C.  C.  H. 

Improvements  in  Apymnitus  for  charging  Beer  or  other 
Liquids  with  Carbonic  Acid  or  other  Gases,  and  dis- 
charging the  Liquid  from  the  Containing  VcsseL  Ivan 
Levinstein,  Manchester.  Eng.  Pat.  16,868,  December 
24th,  1884.  • 

Tiii.s  is  an  apparatus  for  keeping  fresh  and  brisk,  as  well 
as  reviving  Lager-  or  other  beers,  and  consists  of  an 
arrangement  l)y  which  the  beer  is  charged  with  gas,  and 
at  the  same  time  may  be  forced  from  the  cask  as  required. 
With  theuseof  the  or<linary  vent-peg  air  is  admitted,  and 
the  latter  portions  of  the  liquor  tlius  become  Hat.  The 
present  invention  obviates  this  imperfection,  since  the 
admission  of  air  is  replaced  liy  the  forcing  in  of  carlionic 
acid.     Drawings  are  given,  illustrating   the   apjiaratns. 

— G.  H.  M, 
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XVIL— CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

(A)    CHEMISTRY  OF  FOODS. 

Analyses  of  Various  Preparations  of  Mca(.     A.  Stutzer. 
Kep.  Anal.  Chem.  5,  217— 21S. 


Improred  Means   and  Apparatus  for  the  Preservative 

Treatment  of  Meat.     P.  M.  Justice,  London.     From 

G.  Holgate,  Philadelphia.     Eng.  Pat.   15.50,  February 

4,  18S5. 

Fkeshly-killf.p  meat,   instead  of   being  exposed,    as 

heretofore,  in  refrigerating  chambers  for  a  considerable 

period,  is  placed  in  an  air-tight  chamber,  from  which  the 
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1.  -  Kemmerich's  E.Ktract  of  Meat  . . 

2.— Liebig's  Extract  of  Meat 

3.— Murdock's  Liquid  Food    

4     Valentine's  Meat  Juice 

p.  c. 
2095 
19-33 
&3-61 
5907 
49-49 
89-68 
27-01 
8919 

6-75 

p.  c. 
60-81 
57-52 
15-83 
20  41 
15-32 

9-43 
00-S9     ' 

9-50 
87-57 

p.  c. 

18-24 

23-25 
0-56 

11-52 
5-19 
0-89 

1210 
1-31 
5-50 

p.  c. 
1-258 
O'SIS 
2-066 
0-292 
2-824 
0-386 
0-869 
0-360 
9-060 

p.  c. 
2-308 
0-284 
0037 
0-760 
2-837 
0-741 
5  43 
2-25 
56-62 

P.  c. 

U-42 
1-77 
0-23 
4-75 

17-73 
4-63 
2-66 
6-05 
693 

p.  c. 

0148 
0-202 

p.  c. 
6-167 
7-782 
0-187 
1-448 
1-394 
0-422 
7-472 
0154 
0100 

5. — Johnston's  Fluid  Beef  

6.— Benger's  Peptonised  Beef  Jelly . . 

■  7.— Savory  and  Moore's  Fluid  Beef. 

8.— Brand  &  Co.'s  Essence  of  Beef. . 

9.— Carnrick's  Beef  Peptonoids   .... 

The  salts  contain  : — 

6-56    783  0-10  3-76  l-.ni  0-.30  1-49  0-19  1-27. p.  c.  Phosphoric  acid. 
8-30  lOlS  0-17  .5-11  1-72  0-.53  I  20  0-20  IS:!..    ,.    Potasli. 
085    0-84  003  005  US4  U'lti  2-67  006  ril..    .,    Clilorine. 

One  hundred  parts  by  weight  of  Carnrick's  beef 
peptonoids  contain  as  much  albumen  and  peptones  iis 
are  present  in — 

17S  parts  of  Johnston's  fluid  beef. 

285  .,  ,.  Kemmerich's  extract  of  meat. 

483  .,  ..  i\Iurdock's  liquid  food. 

765  „  ,,  Brand  &  Co.'s  essence  of  beef. 

764  ,,  „  Savory  &  Jloore's  fluid  beef. 

898  .,  ,,  Liebig's  extract  of  meat. 

902  ,,  „  Benger's  peptonised  beef  jelly. 

966  „  „  Valentine's  meat  juice. 

Carnrick's  preparation  contains,  in  addition  to  the  nitro- 
genous constituents,  10-67  per  cent,  of  fat,  and  1002  per 
cent,  of  soluble  non-nitrogenous  matters  (dextrin  and 
sugar).  If  the  varioits  preparations  be  arranged  in  order, 
according  to  the  proportions  of  tiesh  bases  present,  it  is 
seen  that  100  parts  by  weight  of  Liebig's  extract  of  meat 
contain  as  much  nitrogen  in  that  form  as — 

1'26  parts  of  Kemmerich's  extract  of  meat. 


537 
^S 
1814 
4161 
5053 
77S2 


Valentine's  meat  juice. 
Johnston's  fluid  beef. 
Benger's  peptonised  beef  jelly. 
Murdock's  liquid  food. 
Brand's  essence  of  beef. 
Carnrick's  beef  peptonoids. 


— E.  O.  C. 


Improved  Apparatus  for  and  Method  of  Preserving  the 
Freshness  of  Animal  and  Vegetable  Substances.  B. 
H.  Thwaite,  Birkenhead.  Eng.  Pat.  16,565,  December 
17,  ISSL 

This  apparatus  is  constructed  by  placing  a  nitmber  of 
air-tight  vessels  for  the  reception  of  the  substances 
to  be  preserved,  round  a  water-chamber :  beneath  is  a 
hydrocarbon  lamp,  the  space  above  wliicli  is  connected 
■with  the  preser\ing-chanibers,  which  in  their  turn  are 
connected  at  the  top  with  the  water-chamber.  The  sub- 
stances being  placed  in  the  vessels,  the  lamp  is  lighted, 
and  the  products  of  combustion  are  drawn  into  the  cham- 
bers, the  air  at  the  same  time  being  removed  by  using  the 
water- vessel  as  an  aspirator. — C.  C.  H. 


air  is  afterwards  exhausted.  This  opens  the  pores  of  the 
Hesh,  instead  of  closing  them,  as  the  usual  method  of 
refrigerating  does,  and  hence  enables  sulphurous  anhy- 
dride (admitted  intothe  chamljer  and  preferably  generated 
from  tlie  condensed  gas)  to  more  readily  penetrate  tlie 
interior  of  the  tiesli.  Carbonic  acid  gas,  generated  by 
any  known  method,  but  as  dry  as  possible,  is  also  simul- 
taneously or  subsequently  passed  into  the  cham'oer. 
This  method,  it  is  claimed,  is  not  only  cheaper,  but  more 
effectual,  and  enables  the  meat  to  be  kept  in  the  air  any 
length  of  time  without  its  flavour  or  quality  becoming 
impaired. — C.  C.  H. 

Milk  Ripener  and  Purifier.   J.  M'Kerlie,  Glenluce.  Eng, 
Pat.  9170,  July  31,  1885. 

The  apparatus  consists  of  a  shallow,  oblong  tank,  carry- 
ing, at  the  lower  part  of  one  of  it.s  longest  sides,  a  per- 
forated trough  and  strainer,  beneath  which  is  a  metallic 
corrugated  sheet.  The  solid  particles  are  removed  by 
the  strainer,  and  the  pa-ssage  in  a  thin  him  over  tlie  cor- 
rugated sheet  reduces  the  temperature  of  the  fresh  milk 
to  that  of  the  atmosphere,  and  deprives  it  of  "the  animal 
odour  and  the  carbonic  acid  gas  contained  in  it." 

— C.   C.  H. 

(B)    SAXITARY   CHEMISTRY. 

Tarred  or  Asphalted  Cast-iron  Water-pipes.  W.  Thorner. 
Rep.  Anal.  Chem.,  5,2-20. 

When  blisters  or  flaws  occur  in  the  coating  of  tar,  they 
are  found  to  promote  rapid  oxidation  of  the  metal  be- 
neath, by  exposing  surfaces  to  the  action  of  atmospheric 
air  and  moisture,  and  in  this  waj-  the  water  passing 
through  the  pipes  becomes  contaminated  with  hydrated 
o.xide  of  iron  and  fragments  of  tar.  This  action  is  pre- 
vented by  apphing  to  the  cast-iron  pipes  a  perfectly  even 
coating  of  tar  or  asphalt,  free  from  flaws  and  bubbles. 
With  this  view,  the  pipes,  after  casting  and  .subsequent 
cooling,  are  treated  with  an  easily-wetting  liquid  (such 
as  alcohol,  petroleum,  petroleum  ether,  crude  benzene, 
etc.),  before  being  coated  with,  or,  still  better,  dippjiin, 
the  hot  tar  or  asphalt.  The  result  is  an  even  layer,  free 
from  flaws  and  crevices.     The  liquid  used  must  be  one 


38 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.     [Jan.  29,  issfl. 


tliat  will  easily  mix  with  the  tar  oi-  asphalt,  and  which 
will  afterwards  easily  evaporate  from  the  jjrotecting 
layor  ;  if  this  be  the  case,  there  will  he  no  dan^'cr  of  any 
uniileasant  taste  or  smell  being  imparted  to  the  water. 

— E.  G.  C. 


Improvements  in  the  Manxfactiirc  of  Materials  for  use 
in  the  Purifcatiun  hi/  Filtration  of  Srii-a(/c,  etc.  A. 
Angell,  Southampton.  Ewy.  Pat.  1.3,818.  October  IS, 
1884. 

TnK  mixture  of  clay  and  carbonaceous  matter  errployed 
in  the  manufacture  of  this  class  of  materials  is  usually 
e\|)Osed  to  the  air  f(U'  a  considerable  period,  m-  tlie  water 
is  slowly  driven  oli'  by  a,  gradual  heat  prior  to  calcination. 
To  promote  the  jiroduction  of  a  more  porous  article,  the 
patentee  sulijects  tlie  wet  mass  to  a  high  degree  of  heat 
at  once  witliout  the  gradual  drying.  — C.  C.  H. 


bringing  water,  in  motion  and  under  pressure,  in  contact 
with  compre.ssed  air,  increased  oxidation  of  the  organic 
impurities  resulting.  In  the  figure  annexed,  D,  L,  U,  K 
is  a  bent  pipe,  provideil  at  the  summit  of  cacii  beml  witli 
an  automatic  escape-valve  ;  water  is  forced  in  at  E,  and 
compressed  air  at  G  :  the  excess  of  air  and  the  (iroducts 
of  oxidation  escape  thrtmgh  the  valves  below  which  they 
accumuhite ;  tlie  water  does  not  escape,  because  the 
indiarubbcr  ball-valve  floats  up  and  closes  the  exit.  The 
jrarilied  water  empties  into  the  tank  T,  after  escaping 
'  through  a  valve  placed  near  S,  and  loaded  to  the  pressure 
)  it  is  desired  to  maintain  in  the  pipes.  The  patentee 
claims — (1)  the  process  of  purifying  water  described  ;  (2) 
the  combination  of  appar.atus  ;  (.3)  the  series  of  auto- 
matic escape-valves. — C.  G.  H. 


Improved  Means  for  the  Purification  oj    Water.     J.  T. 

.Johnson,    London.      From   .V.    K.    Leeds,    Hoboken, 

U.S.A.     Eng.  Pat.  14,822,  November  10,  1884. 

When  compressed  air  is  brought  in  contact  with  water, 

the  co-efficient  of  absorption  of   the   oxygen  increases 


Improvements  in  the  Preparation  of  an  Agent  for  Use  in 
the  Treatment  of  Sewage,  etc.  J.  W.  Slater  and  W. 
Stevens,  London.     Eng.  Pat.  15,810,  Dec.  1,  18S4. 

The  mineral  called  Gibbsite,  or  any  .aluminous  com- 
pound containing  a  considerable  proportion  of  hydnate 
of  alumina,   is 


treated    with    hvdrocldoric 


ul. 


Tin 


very  rapidly.  Tliu>,  at  ordinary  .■itmospheric  |M'e>-sure, 
one  litre  of  water  dis.solves  l)'3c<-.  of  air,  containing  65 
per  cent,  of  niti'ogen  and  3.5  per  cent,  of  oxygen  ;  at  S 
atmospheres' pressure  one  litre  of  water  dissolves  ,50cc.  of 
air,  containing  97  3  per  cent,  of  oxygen  and  2  7  per  rent. 
of  nitrogen.  This  fact  i?  taken  advantage  of  in  tlie  pre- 
sent case,  and  the  purification  of  water  is  etl'ected  by 


acid  solution  so  obtained  is  used  for  the  precipitatum  «£ 
sewage,  such  adilition  being  preceded  by  the  neutralisa- 
tion of  the  sewage  bv  lime,  and  the  addition  ot  certain 
l>roportions  of  clav  and  charcoal  ground  up  together 
The  patentees  claim- (1)  the  prepaiation  of  chloride  of 
alumina  ;  (2)  its  use  f(U-  sewage  jirecipit^ition;  (3)  its  use 
in  conjunction  with  carbon  and  clay.- 


-C.  C.  H. 
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An  Impi-ovoiioit  in  the  Piirififntion  of  Sewage  b;/  Prceipi- 
tatitjH.  J.  \\.  Slater  and  W.  Stevens,  Loudon.  Eng. 
Pat.  10,59-2,  December  17,  18S4. 

Specific.\TION  15,810,  December  1,  188-1,  by  tlie  ?ame 
authors,  prescribed  a  method  of  precipitation  liy  the 
addition  to  the  se\vaf,'e  of  clay,  carbon,  and  ildoiide  of 
alumina.  The  present  specification  claims  the  addition 
of  blood,  in  a  fresh  state,  to  the  combination  before 
claimed. — C.  C.  H. 


Iiiipiovemenfs  in  Apparatus  for  Treating  Water  with 
Lime,  etc.  A.  Howatson,  London.  Eng.  I'at.  10,705, 
December  I'J,  1S84. 

A  T.\LI„  Upright  tank,  having  a  vertical  centre  diaphragm 
reaching  nearly  to  the  bottom,  is  providc<l  at  the  top  of 
one  divisi(m  with  a  tray  or  perforated  plate  for  the  recep- 
tion of  tlie  lime  or  other  solid  reagent,  and  at  the  bottom 
with  a  mechanical  agitator.  The  water  to  be  purified  is 
fed  in  from  an  overhead  tank,  and  passing  down  one  side 
of  the  vessel  is  mixed  with  the  purifying  agent  on  the 
tray,  and  overflows  into  a  secon<l  tank  of  similar  con- 
struction to  the  above-described.  The  downward  divi- 
sion of  the  second,  or  settling  vessel,  is  provided  at  itx 
upper  part  with  an  agitator,  and  its  bottom  is  made  slop- 
ing, leading  to  a  cock  for  the  reception  and  dischargr  of 
the  precipitated  matter.  The  puriMcil  water  overflows  at 
the  upper  part  of  tlie  remaining  divi.sion  of  the  settling- 
tank.     The  claim  is  for  the  apparatus  as  described. 

-C.  C.  H. 


Intjiroveiiiciiis  in  ilir  Method  cf  Srpnraliiirj  Mirro- 
orijanismi^  and  tlnir  Germs  from  Lif/ntds.  T.  II. 
Sliillito,  London.  From  Dr.  K.  Aloller,  l>ra(kwcdc. 
Eiig.  I'at.  545,  January  14,  ISSo. 

The  liquid  is  first  passed  through  an  ordinary  filter  to 
separate  mechanical  impurities,  and  afterwards  through 
any  suitable  fibrous  material — c.;/.,  asbestos,  slag-wool, 
paper,  etc.,  compressed  until  the  pores  are  so  small  that 
inicro-organisius  cannot  pass  through.  This  medium 
may  be  purified  by  ignition,  treatment  with  acids,  or  by 
heating  in  vapours  at  a  temperature  of  from  100  to 
160°  C.  -C.  C.  H. 


Piirifi/ing  Water,  etc.,  and  Apparatus  therefor.  W  .  E. 
Gedge,  London.  From  F.  WolfV  \-  Co.,  Bremen. 
Eng.  I'at.  1144,  January  27,  1SS5. 

The  water  is  percolated  through  a  vessel  packed  with 
peat.— C.  C.  II.  

Improvement.^  in  the  Treatment  of  IIiniKin  E.rrrements, 
Sewa(ie,  etc.  ('.  Lehofer,  iiermondsey.  Eng.  I'at. 
5-2'27,'April2S,  1885. 

UK.suiTia)  f(u-  abstracting.— C.  C.  II. 


Improvements  in  the  rrepciration  if  Prceipitants  fur 
■use  in  tlie  Treatment  of  Sev/aqr,  etc.  W.  (i.  I!. 
Bennet,  Porfswood.  Eng'.  l^t.  005"),  May  10,  1885. 
"  Carboni.sei)  clay  "  or  '"carbonised  earthy  dc]iosit," 
is  reduced  to  an  imjialpable  powder  and  ticated  with 
sulplniric  acid  suilicient  in  (|nanlily  to  render  the  iron 
and  aluminons  compounds  present  soluble.  The 
"acidified  carbon"  is  then  added  to  the  sewage  after 
the  latter  has  been  rendered  alkaline.— 0.  (_'.  H. 


Improvements  in  Piirifiiinri  and  Utilising  Sewage.  H. 
Wagner  and  A.  Mitller,  Berlin.  Eng.  Pat.  629, 
January  16,  1S85. 

The  sewage  is  defecated  with  lime,  and  the  sludge  sepa- 
rated by  filtration  of  the  whole  through  endless  bands  of 
wire  cloth  and  felt.  The  alkaline  filtrate  is  jiassed  through 
an  apparatus  in  which  a  high  vacuum  is  maintained, 
wherein  it  is  exposed  in  thin  layers  in  a  series  of  trays. 
The  ammonia  given  oil'  is  absorbed  by  a  continuous 
stream  of  sulphuric  acid  similarly  exposed  in  the  same 
apparatus.  The  sludge  separated  may  be  used,  after 
drying,  directly  as  a  manure,  or  after  separation  of  the 
fibrous  and  fatty  matter,  it  may  be  burned  in  a  gas 
generator  fed  bya  blast  oi  steam, and  the  ammonia  formed 
absorbed  in  a  scrubber. — C.  C.  H. 


Improvements  in  Piirfi/ini/  and  Deodorising  Seicage  and 
Other  Foul  Waters,  and  obtaining  a  Useful  Product 
therefrom.  F.  Maxwell  Lyte,  Putney.  Eng.  Pat.  000, 
January  21,  1885. 

Defecation  is  efl'ectcd  by  the  addition  to  the  sewage  or 
water  of  a  soluble  aluminate,  preferably  sodium  aluminate 
in  a  powdered  form.  If  the  water  or  sewage  does  not 
contain  sufKcicnt  acid  to  combine  with  the  base  and  libe- 
rate hydroxide  of  alumina  in  the  mixture,  a  small  quan- 
tity either  of  a  mineral  acid,  an  acid  salt  of  alumina,  or 
of  potash  or  soda,  may  be  added.  For  ordinary  sewage 
from  6  to  7  grains  each  of  commercial  sodium  aluminate 
and  aluminium  sulphate  per  gallon  will  be  found  suffi- 
cient.—C.  C.  H. 


Improvements  in  Method  and  Apparatus  for  Desiccat- 
ing   Veqetablc   and  Animal  Matter.      B.    L.    Kyder, 
ri'ianihersburg,   Pennsylvania.     Eng.  Pat.  7352,  June 
16,  1885. 
The  apparatus  consists  of  three  lines  sloping  slightly 
upwards,    rectangular   in   section,   and    comnmnicating 
with  each  other  at  alternate  ends.     The  lower  flue  com- 
municates at  one  extremity  with  a  desiccating  furnace. 
The  fruit  or  substance  to  be  dried  is  submitted  success- 
ively in  the  three  flues  to  the  action  of  a  current  of  hot 
air  supplied  by  the  furnace.     Sulphurous  anhydride  may 
be  also  introduced  into  the  middle  or  other  of  the  flues  to 
whiten  or  bleach  the  desiccated  bodies. — C.  C.  H. 


Improvements    in   the   Treatment    of   Sewage.      S.    H. 

James,  Tottenham.  Eng.  Pat.  8084,  July  3,  1885. 
The  patentee  describes,  and  claims  as  his  improvements 
—  "The  mechanical  pumping  or  forcing  air  through 
sewage  matter  (whether  precipitated  or  not)  for  the 
purpose  of  deodorising  and  jiurifying  the  same,  and  the 
disposal  of  the  vitiated  air  and  noxious  gases  evolved  in 
the  process  by  means  of  pipes  or  chimnies,  discharging 
the  same  at  a  snfiiciently  high  elevation  to  be  unob- 
jectionable."— C.  C.  H. 


Filtering  Material  for  Purifying  Wider  from  Nitro- 
orgairisms.  O.  I'.Oberg,  Stockholm.  Eng.  Pat.  S2S2, 
July  8,  1885. 
POEOUS  carbon  blocks  are  immersed  in  a  boiling  solu- 
tion of  an  alkaline  silicate,  dried,  and  tlien  submerged 
in  a  boiling  soluticm  of  either  sulphate  of  alumina  or 
calcium  chloride.  The  blocks  are  now  dried,  after 
which  they  are  ready  for  use. — E.  (!.  C 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

Action  rf  ID/drogen  Peroxide  on  Antinwni/Sidjihide.  By 

'  F.  Kaschig.  Her.  18,  2743. 
Classen  and  Bauer  showed  (Per.  16,  1001)  that  precipi- 
tated antimony  sulphide  treated  with  hydrogen  peroxide 
and  ammonia  yields  all  its  sulphur  as  sulphuric  acid,  the 
antimony  partly  remaining  as  a  white  precipitate,  and 
iiartly  going  into  solution.  The  author  finds  that  only  a 
small  quantity  of  the  antimony  remains  undissolved  as 
antimonic  acid,  the  bulk  going  into  solution  as  ammo- 
nium antimonate.  From  this  solution,  increase  of  tem- 
perature, or  addition  of  .-ilcohol,  precipitates  ammonium 
antimonate  NH.SbU., +  3H,( »,  identical  with  Frcmy's 
ammoniummefautimonate,  H.,(NH4),Sb.,0;  -fSH.O.  The 
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author  finds  the  solution  of  aninioniuni  antimonate 
convenient  for  preparing  those  metallic  antinionates 
that  are  not  precipitated  by  ammonia.— F.  L.  T. 


On  the.  Constilution  of  Santonin.     S.  Cannizzaro.     Ber. 

18,  2746 -2751. 
After  a  review  of  the  evidence  so  far  obtained  regard- 
ing tlie  constitution  of  santonin,  tlie  following  formula  is 
proposed,  as  one  fairly  in  accord  with  the  reactions  : — 

CH:CH.CH.CH(CH3).C0 

CH  :  CH.CH.CHlCHs).  C  <  > 

^'^      CO 

— S.  Y. 


^O- 


Derivatives  »f  Santonin.     V.    Viilavecchia.     Ber.    18, 

2So9— 2864. 
Thk  author  has  studied  photosantonic  acid,  discovered 
by  Scstini,  and  his  results  conlirm  the  view  that  it  is  the 
agency  of  light  which  induces  the  change  in  a  solution 
of  santonin,  forming  photo.sautonin  and  photosantonic 
acid. 

Photosantnnic  acid  is  obtained  by  exposing  an  acetic 
acid  solution  of  santonin  to  the  "light.  The  liquid 
becomes  yellow,  and  on  evaporation  is  found  to  contain 
the  new  acid.  It  forms  well-defined  salts.  On  exposing 
an  alcoholic  solution  of  santonin  to  the  liglit,  photo- 
.sautonin is  formed,  as  well  as  an  isomeric  body.  Tlic 
autlior  assigns  the  following  constitutional  foninihe  to 
these   bodies:    pliotosantonic  acid,   Ci3HiaOH:(CO.H).. ; 

photo^antonin,  Cj3Hi9(CO..CoH5)('    | 

\co. 

-J.  B.  C. 

The  Quantitij  of  Bromine  in  Sect-Water.     E.  Berglund. 

Ber.  18,  2888—2890. 
A.s  the  results  obtained  by  previous  observers  di.sagree 
considerably-,  the  author  has  made  a  new  series  of  deter- 
minations of  the  quantity  of  bromides  in  sea-water  by 
means  of  his  new  mctliod  of  estimating  bromides  in 
presence  of  chlorides  (ZtvV.  Anal.  C7if»i.'24,  184- l!l.j, 
also  196-199).  He  finds  that  the  ratio  of  biomine  to 
100  parts  of  chlorine  contained  in  the  water  only  varies 
in  dili'erent  parts  of  the  world  between  330  and  344.  This 
result  agrees  with  the  numbers  found  by  Dittmar  in  the 
Chiillenger  expedition,  but  it  ditters  greatly  from  the 
results  of  other  observers.— A.  G.  G. 


A  rtijieial  Preparation  of  Cocaine.     W.Merck.     Ber.  18, 
29.52—2955. 

The  autlior  prejiares  cocaine  by  heating  ecgonine  with 
benzoic  anhydride  and  methyl  io<lide  for  ten  hours  in  a 
closed  tube  tjo  100°,  the  following  reaction  taking  place  : 
2CaHi,N03  +  (C;H,O),0  +  2CHJ  =  CyH-iNO^H  I 
+  C.HjjNO^HI  -f  CjHsO.CHs. 
A  resinous  mass  is  formed  containing  benzoic  ether. 
After  heating  with  water  the  ether  separates  as  an  oil, 
and  the  aqueons  solution  may  be  poured  oil'. 

After  extracting  with  ether  to  eliminate  benzoic  acid, 
the  clear  solution  is  shaken  n[i  with  AgCl  to  free  it  from 
iodine,  and  the  hydrochloride  of  the  base  is  precipitated 
as  a  crystalline  double  salt  witli  PtClj. 

Benzoylccgonine  readily  forms  cocaine  by  heating  with 
methyl  iodide,  and  so  introducing  a  methyl  group.  In 
order  to  obtain  the  homolognes  of  cocaine,  tlie  author 
substituted  ethyl  iodide,  and  obtained  a  brown  product, 
which  was  purified  with  dillicultv,  and  contained  a  new 
base,  having  the  formula,  CigHgs'NOj,  to  which  the  name 
"cocethyline"  has  been  given.  It  forms  double  salts 
with  AuCla,  HgCl.,,  PtClj,  etc.— J.  B.  C. 


llcduetioH  of  Nicotine. 


A.  Liebrecht. 
2970. 


Ber.  18,  2909- 


over  difi'ering  essentially  from  nicotine.  It  forms  soluble 
double  salts  witli  HgClo  and  BtCl4.  An  analysis  of  the 
I't  double  salt  gave  the  formula  CjoH^nNo.  Six  atoms 
of  H  have  therefore  been  added,  and  the  body  formed 
probably  bears  the  same  relation  to  piperidine  that  di- 
pyridyl  does  to  pyridine.  It  has  therefore  been  named 
"dipiperidyl." 

Dipyridyl,  NCH.-C^H^N;  dipiperidyl,  A"C,H,„ 
-CjlI,„N.  It  is  a  secondary  base,  forming  a  nitroso 
compound. — .).  B.  0. 

Iiiijirovc/ncnls  ill  t/tc  Method  of  and  Apparatus  for  the 

Manufacture,     Distillation,     and     C'onecntration     of 

Alcohol,   Utjdrocai-bons,   and  Acetic  Acids.      Donald 

Daniel  Cattanach.     Eng.  Pat.  11,258,  Sept.  22,  1885. 

The  object  of  the  invention  is  to  provide  a  process  and 

apparatus  by  which   alcohol  and   other  sjiirits,   of  any 

required  degree  of  (luiity,  may  be  clieaply  produced,  and 

hydrocarbons  purified,   at  any  and  all  times,   with  an 

apparatus  sim]de  in  construction.     The  essential  feature 

of  the  invention  is  the  use  of  pure,   dry,  heated  air  in 

closed  vessels  in  contact  with  the  vapour  arising  from 

the  materials  to  be  distilled.     There  are  fifteen  claims  iu 

the  patent. — T. 

Improvements  in,  the  Separation  and  Obtainment  of 
OxiirjCH  and  Nitrorjcn  from  Atmospheric  Air.  L.  Q. 
Brin  and  A.  Brin,  Paris.     Eng.  Pat.  157,  Oct.  5,  1885. 

ATJlo.srilEEic  air  freed  from  moisture  and  carbonic  acid 
is  passed  through  retorts  containing  heated  anhydrous 
oxide  of  barium  tree  from  carbonates  and  nitrates. 
Here  the  oxygen  is  absorbed,  while  the  nitrogen  passes 
on  to  a  receiver.  ^Vhen  the  baryta  can  absorb  no  more 
oxygen  the  retorts  are  disconnected  with  the  air  supply 
and  the  nitrogen  receiver,  and  are  connected  with  the 
oxygen  holder.  Increased  heat  is  now  a]iplied  to  the 
retorts,  and  a  partial  vacuum  created  in  the  oxygen- 
holder.  This  causes  the  liberation  of  the  absorbed 
oxygen,  leaving  the  baryta  ready  for  a  repetition  of  the 
process. — A.  K.  D. 


The  author  reduced  nicotine  with  sodium  and  alcohol, 
und  distilled  the  product  with  steam— a  base  distilled 


XXIL— OENERAL  ANALYTICAL  CHEMISTRY. 

Production  of  Sutjihu retted  Hi/drof/cn  free  from  Arsenic. 
F.  Gerhard.     Kep.  Anal.  Chem.'5,  214—215. 

The  author  strongly  recommends  the  method  of  pre- 
paring this  gas  consisting  in  warming  a  solution  of  mag- 
nesium sulphydrate,  which  has  been  made  by  passing 
ordinary  sulphuretted  hydrogen  into  water  containing 
magnesia  in  suspension  ;  he  calls  attention,  however,  to 
the  disadvantage  that  tliis  mode  of  preparing  the  .solu- 
tion of  the  magnesium  salt  is  troublesome  ami  tedious, 
and  he  states  that  a  much  simpler  plan  is  to  mix  the 
alkaline  or  calcium  hydrosulphide  with  an  equiva- 
lent amount  of  a  solution  of  magnesium  sulphate 
or  chloride.  The  result  is  a  solution  containing 
magnesium  hydrosuli)hide,  together  with  the  alkaline 
or  alkaline  earthy  salt.  This  solution,  when  warmed 
over  a  gas-burner  or  jilaced  in  a  vessel  standing  in  hot 
water,  liberates  sulphuretted  hydrogen,  freely  and 
evenly. — E.  G.  C.  

Determination  of  Small  Quantities  of  Sodium  Chloride  in 
the  Presence  o/  Pota.isium  Chloride.  F.  Kottger 
and  H.  Prccht.     Ber.  18,  2070—2078. 

The  method  is  based  upon  thegrcatersolubility  of  sodium 
chloride  in  90  to  95  per  cent,  alcohol  as  compared  witli 
that  of  potassium  cliloride  :  100  parts  of  90  per  cent, 
alcohol  at  15°  C.  dissolving  0-345  NaL'l  and  0-073  KCl. 

The  finely-powilcred  sample  (20grm6. )  of  mixed  .salt  is 
extracted  with  sutiicient  alcohol,  ^cc.  of  10  per  cent, 
potassium  carbonate  solution  added  to  the  extract  to  pre- 
cipitate any  magnesium  chloride,  which  is  tlieu  filtered 
ott,  the  filtrate  evaporated  in  a  jilatinum  dish  to  dry- 
ne.ss,  gently  ignited  and  weighed.  The  KCl  isdetermined 
in  this,  iu  tlie  usual  way  with  platinum  chloride  ami 
the  NaCl  calculated  as  dittcreuce.  The  result  is  accu- 
rate to  T^o'li  I'cr  cent.  The  amount  of  platinum 
,  chloride  necessary  for  the  determination  by  this  method 
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is  very  much  less  than  that  required  by  the  older 
processes,  an  important  point  where  many  analyess 
have  to  be  made. — T.  L.  ii. 


Separation  of  Iron  from  Alnminmrn.    M.  Ilinski  and 
G.  V.  Knorre.      Ber.  18,  -728. 

The  facts  on  which  the  separation  depends  are  : — 

Nitroso-/i-naplitliol  produces  in  .solutions  of  ferric  salts 
a  liiilli.v  daik-brown  precipitate  of  tlie  composition 
(Cii,H|.,t)NO).iFe,  soluljle  in  mineral  acids  and  in  glacial 
acetic  acid,  but  insolulde  in  50  percent,  acetic  acid  solu- 
tion, and  bein^'  (luantitativcly  separated  in  the  cobl  from 
solutions  to  which  not  more  thiin  10  [ler  cent,  of  liydro- 
chloric  acid  .solution  (sp.  gr.  li'2)  have  been  added. 

Krom  solutions  containing  feirous  salts  nitroso-/3- 
naphthnl  separates  the  iron  as  a  dark-green  precipitate 
in  tlie  absence  of  free  mineral  acid. 

No  comjiound  of  alumina  witli  nitroso-/i-naphthol  has 
as  yet  been  obtained. 

To  perform  the  analysis  : — To  the  previously  concen- 
trated solution  containing  the  iron  (ferric)  and  alu- 
minium as  chlorides  or  sulphates,  ammonia  is  added  till 
a  slight  permanent  precipitate  is  produced,  wbich  is  dis- 
solved by  a  few  drops  of  hydrochloric  acid.  Tlien  to  the 
cobl  liquid  an  equal  bulk  of  50  per  cent,  acetic  acid  is 
added  with  stirring,  and  an  excess  of  nitroso-/3-naphthol 
(dissolved  in  50  jier  cent,  acetic  acid). 

After  standing  si.x  to  eight  hours  tlie  liquid  is  filtered, 
washed  lirstly  with  50  ]ier  cent,  acetic  acid  and  then 
witli  cold  water.  After  drying,  tbe  lilter  containing  the 
precipitate  is  placed  in  a  tared  porcelain  crucible,  cry- 
stallised oxalic  acid  appro.ximately  equal  in  bulk  to  tlie 
precipitate  is  added,  the  lilter  closed,  and  the  whole 
gently  heated.  The  metliod  of  incineration  recommended 
is  to  leave  tlie  loosely-covered  crucible  on  a  piece  of 
asbestos  board  heated  by  a  small  llame  till  no  more 
fumes  are  given  oft',  tben  to  ignite  strongly,  with  access 
of  air  till  all  carbon  is  burnt.  Weigh  as  ferric  o.xide. 
It  is  easy  to  incinerate  the  ]irecipitate  in  this  way  with- 
out loss.  If  no  oxalic  acid  is  added  the  precipitate 
decrepitates. 

The  check  analyses  are  good. 

The  separation  cannot  be  performed  i)i  presence  of 
2)hosphonc  acid. 

Nitroso-/3-napIitlioI  is  a  very  delicate  test  for  ferrous 
salts,  giving  a  tine  green  colouration  with  water  contain- 
ing only  three  milligrammes  of  iron  per  litre. — F.  L.  T. 


New  Method  for   the    Determination  of  Alwinina.      K. 
J.  Bayer.     Zeits.  Anal.  Chem.  24,  542,  p. 

NoRM.VL  soda  solution  is  added  to  a  given  quantity  of 
alum  solution,  until  the  precijiitate  at  first  formed  has 
completely  redissolved.  An  alkaline  alumina  solution  is 
thus  obtained,  containing  the  sulphates  of  sodium  and 
potassium.  Litmus  tincture  is  added,  and  the  mixture 
is  exactly  titrated  with  normal  sulphuric  acid.  The 
number  of  cc.  required  will  be  considerably  smaller 
than  the  number  of  cc.  of  normal  soda  already  used, 
according  to  the  equation — 

A],03.3S03-l-6Na;04-yNa.,0  =  Al,03,3Na„0  +  3Na2S04 

+  yi<a„U. 

The  difference  between  the  normal  Bul]]liuric  acid  used 
in  the  titration  and  the  normal  soda  at  lirst  added  gives 
the  quantity  of  soda  corresponding  to  the  sulphuric  acid 
required  by  the  alumina  present. — E.  G.  C. 


Separation  of  Zinc  from   Cadmium  by  Elect  rot  i/sis.     S. 
Eliasberg.     Zeits.  Anal.  Chem.  24,  548,  p. 

The  autlior  has  tried  the  ]irocess  described  by  A.  Tver 
(Bull.  Soc.  Chim.  de  Pari.s,  34,  IS),  according  tii  which  a 
solution  of  the  acetates  or  sulphates  of  the  metals  is 
treated  with  2— 3grnis.  of  sodium  acetate  and  a  few  drops 
of  acetic  acid,  and  then,  after  warming,  decomposed  with 
the  aid  of  two  Daniell's  elements  ;  and  he  finds  that,  un- 
less the  solution  is  kept  warm  during  the  entire  period  of 
the  electrolytic  action,  the  cadmium  is  not  completely 


separated.  It  is  also  remarked  by  him  that  two  Bnnsen's 
cells,  with  a  resistance  interposed,  andproducingacurrent 
capable  of  liberating  O'D-O'Ccc.  of  oxy-hydrogen  jier 
minute,  are  preferable  to  two  Daniell's  elements,  the 
current  from  which  is  not  powerful  enough  for  the  required 
purpose.  Other  batteries  may  of  course  be  used.  The 
fluid  to  be  electrolysed  should  not  measure  more  than 
90cc. ,  and  the  operation  must,  according  to  the  author, 
occupy  not  less  than  six  hours.  This  is  considerably 
longer  than  the  time  mentioned  by  A.  Ivor.  Some 
results  obtained  by  the  author  are  here  given  : — 


T.\KEN. 

Calculated. 

Found. 

ZnO. 

cao. 

Cd. 

Cd. 

grm. 

grin. 

grm. 

grm. 

0-1416 

0-2070 

o-isu 

0-1814 

0-l.i93 

0-2171 

0-1889 

0-1890 

0-131S 

0-2117 

0-1878 

0-1SG5 

0-2038 

0-2577 

0-2255 

0-22G7 

0-1931 

0-2431 

0-2127 

0-2130 

0-231i 

0-2,371 

0-2077 

0--2OS2 

0-2152 

0-2094 

0-1832 

0-1822 

— E.  G.  C. 


On  the  Decomposition  of  Silicates  htj  means  of  All.id.nc 
Carbonates.  V.  Stolba.  Ber.  Kbnigl.  Bolim.  Gc(:ells. 
October,  1885. 

TlIlC  author  finds  that  rapid  Folutinn  of  tbe  separated 
alkaline  silicates,  and  their  removal  from  the  ]ilatinum 
crucible,  are  promoted  in  an  extraordinary  degree  by  the 
addition  to  the  completely  fused  mass  of  from  half  its 
volume  to  its  own  volume  of  sodium  chloride.  The 
covered  )ilatinuiii  crucible  is  now  heated  until  the  mix- 
ture is  quite  lluid.  Treatment  with  liot  water,  and  ex- 
ceedingly rapid  solution,  follow  ;  hydrochloric  acid  is 
next  added,  and  the  evaporation  to  dryness  is  proceeded 
with  in  the  usual  manner. — E.  G.  C. 


jQcto  T^oo&s. 


Feesenius'  Quantitative  Analysis.  Vol.  II. 
Tart  II.  Translated  by  Chas.  E.  Oeoves,  F.R.S. 
J.  &  A.  Churchill,  U  New  Burlington  Street, 
London. 

The  appearance  of  Part  I.  of  the  translation  of 
Fresenius'  important  work  by  Mr.  Groves,  F.It.S.j  we 
announced  in  this  .lournal,  vol.  iv.  p.  138.  The 
issue  of  Part  II.  will  conseciuently  be  hailed  with 
.satisfaction.  The  pamphlet  form  is  contituied,  8vo 
size,  and  the  price  of  each  part  is  2s.  6d.  The  .sub- 
ject of  Organic  Cbemical  Analysis  is  continued  and 
completed  on  page  112.  In  this  branch,  however,  are 
included  the  following :  Deduction  of  Empirical 
Formuhv,  pp.  101—104 ;  Deduction  of  Iiational 
Formuhe,  pp.  104— 112.  A  special  part  now  follow.s, 
devoted  to  tbe  AnalysLs  of  'Waters,  L  ;  Analysis  of 
some  Technical  Products  and  Minerals,  with  Pro- 
cesses for  Estimating  their  Commercial  Value,  II. 
Under  the  latter  heading  the  subject  of  Acidimrtri/  is 
first  taken  up  and  continued  to  page  192,  where  Part 
II.  ends  with  the  I'reparation  of  Normal  Oxalic 
Arid,  the  consideration  of  which  will  be  continued 
in  Part  III. 
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The  Gas  Engineer's  Pocket  Alman.vck  and 
Lir.HTixr;  Table  foe  the  Year  1880.  Issued  by 
William  Srci;  A  Co.  Limited,  Engineers,  Yincent 
Street,  Westminster,  S.W. ;  1  and  2,  Grand  Hotel 
Buildings,  Charing  Cross,  S.W.  ;   Crystal  Palace, 

■  Sydenham  ;  and  Pari.s. 

Small  8vo  volume — pocket-book  form,  bound  in 
morocco  leather,  gilt,  and  fastened  with  eh\stic  band, 
price  2s.  Gd.  The  book  commences  ^vith  a  Calendar 
for  1886  ;  then  follows  an  article  on  the  Lighting  and 
Extinguishing  Street  Lamps,  etc.,  which  contains  a 
table  giving  the  Jlonthly  Totals  of  Lamplight  for  the 
yearly  totals  of  4300,  3940,  and  383(j  hours.  A  use- 
ful Diary  for  gas  managers  now  appears,  so  that  be- 
sides the  varieties  of  coals  used  in  the  mixtures  for 
the  retorts,  there  can  be  entered  up  the  makes  of  gas 
fur  each  day  of  the  week,  the  volumes  in  stock  in  the 
holders,  and  the  amounts  sent  out.  A  Glossary  of 
Terms  in  most  frequent  use  in  connection  with  Gas 
Works,  with  their  equivalents  in  the  French  and 
German,  is  the  next  item,  and  this  is  followed  by  the 
Notification  of  the  ^Ietropolitax  Gas  Re- 
ferees as  to  the  times  and  modes  of  testing  for  illu- 
minating power.  Well-illustrated  descriptions  of  all 
the  apparatus  recommended  by  the  Gas  Referees, 
with  tables  for  reference,  etc.,  are  given.  Llank  pages 
for  ileraoranda,  divided  for  the  months  of  the  year, 
are  usefully  arranged  next  in  order,  and  then,  all  the 
items  required  to  be  entered  up  and  summarised  each 
month  in  a  (Jas  Works  are  jiriuted  and  ruled  oft"  on 
alternate  double  pages,  blanks  being  left  only  for  the 
figures,  so  as  to  make  the  whole  a  complete  and  uni- 
versally useful  little  reference  book  for  gas  managers. 
The  little  work  concludes  with  a  few  tables  of 
equivalent  weight.s,  measures,  and  prices,  etc.,  and 
finally,  with  some  Interpolation  Curve  tables  which 
have  been  calculated  and  arranged  by  Mr.  Jas.  T. 
Brown.  These  have  the  etlect  of  rendering  Sugg's 
Lighting  Table  applicable  to  all  parts  of  the  w^orld. 


Chemical  Equilibrium,  the  Result  of  the 
Dissip.\TioN  OF  ExERiJV.  By.  G.  D.  Liveisg, 
U.A.,  F.R.S.  Deighton,  Bell  ik  Co.  Cambridge  ; 
George  Bell  &  Sons,  London.     1880. 

8vo  VOLUME,  bound  in  cloth,  containing  97  pages  of 
subject  matter,  lithographic  plate  showing  the 
position  of  certain  lines  in  the  spectrum,  and  photo- 
graphic plate  .showing  lines,  when  the  light  of  the 
electric  arc  is  dis]iersed  by  prisms  of  calcspar.  A 
general  idea  may  be  formed  of  the  mode  of  treat- 
ment of  the  subject  from  the  following  abstract  of 
the  table  of  Contents  : — Chapter  I.  Introdurfory. 
II.  Equilibrium  in  Dissociation.  III.  Termination 
of  Reactions.  lY.  The  Nascent  State.  Y.  The 
Passage  from  one  state  of  Equilibrium  to  another. 
YI.  Theoretical  Yiew  of  the  Nature  of  Chemical 
Combination. 


er^ont^lp    Ipatent   list. 


I.— GENElt.VL    PLANT,    APPARATUS,    and 

M.VCHIXERY.  I 

APJ'LICATIOX.i.  1 

1885.  ' 

1568G  W.  M.  Fraser,  Glasgow.  Improvements  in  furnace^ 
nn<l  apparatus  for  burning  liquid  fuuL  Completo  specification. 
])eccmbcr'21 

l.i709  A.  Attwoocl.  London.  In>provenients  in  continuous 
power  presses  for  niakinj<  cartrid^-es  or  pellets  of  gunpowder, 
lime,  cotfcc.  tea,  and  other  concretivc  substances.     Dec.  21         | 

15713  .S.  H.  Johnson  and  C.  C.  Hutchinson.  London.  Im- 
provements in  subsidence  apparatus.    Dcccuiber  21 


15762  A.  G.  JIartin.  London.  Method  of  and  apparatus  for 
obtaining  superlieaied  steam  at  a  constant  temperature. 
August  6 

losSl  H.  Podger  and  G.  Bryant,  London.  Improvements  in 
the  make  and  construction  of  apparatus  for  heating  air. 
December  21 

15S65  \V.  II.  .lones,  Westminster.  Improvements  in  duplex 
furnaces  specially  adapted  for  burning  breeze  and  inferior 
fuel.    Complete  specification.    December  24 

15873  F.  Hruggemaiis  and  L.  nonkers.  London.  Improvc- 
munt  in  or  applicable  to  internally-heated  boilers  for  the 
purpose  ot  economising  fuel.    Complete  specidcation.    Dee.  21 

I589S  J.  T.  Cirirtln,  London— Comniuuicated  by  J.  \V.  Hatch, 
United  States.  Improvements  in  and  relating  lo  furnaces,  in 
apparatus  to  bo  used  therewith,  and  in  utilising  solid  and 
ga.seous  fuel  therein.    December  21 

l.i;i.j;i  Cordncr.  Allen  &  Co.,  London— Communicated  by  1'. 
Gaillet,  France.  Improvements  in  apparatus  for  separating 
liquid  from  solid  matters  suspended  therein.    December  29 

15972  N.  H.  Humphrys,  Vvestminster.  Improvements  in 
apparatus  for  preventing  explosions  of  steam  boilers  and  the 
rc><ulalion  of  liuids  under  pressure  or  exhaust.    December  29 

lliOU  J.  Laidlaw  and  A.  J.  Liversedge.  Glasscow.  Improve- 
ments in  the  construction  of  centrifugal  machines,  otherwise 
known  as  hydro-extractors.    December  3U 

16035  J.  X.  Longden.  London.  A  construction  of  crucibles, 
retorts,  and  other  vessels  that  are  subjected  to  high  tempera- 
tures.   December  30 

16U36  J.  N.  Longden,  London.  Construction  of  furnaces  for 
treatment  of  ores  and  metals.    December  30 

16037  J.  X.  Longden,  London.  Apparatus  tor  condensation 
of  furnace  fumes.    December  30 

16065  G.  A.  Bishop.  Coatbridge,  N.B.  Improved  firebricks, 
retorts,  crucibles,  and  other  flie-resisting  articles  of  a  similar 
nature.    December  31 

ISS6. 

96  ?5.  Fox.  London.  Improvements  in  apparatus  for  generat- 
ing or  producing  and  utilising  gases.    January  4 

U9  \V.  iiegg,  -Manchester.  Improvements  in  the  construc- 
tion of  furnaces.    January  5 

183  F.  White,  London.  Improvements  in  means  employed 
for  consuming  smoke  passing  from  the  grates  of  furnaces  and 
preventing  the  emission  of  smoke  from  furnaces.    January  5 

221  J.  P.  Jlarsh,  Liverpool,  improved  self-acting  valve, 
applicable  for  use  in  chemical  works,  to  prevent  the  return  of 
liquor  wlien  force  or  pressure  is  exerted  in  an  opposite  direc- 
tion.   January  6 

266  It.  Wainwright  and  W.  \\  ainwtight,  London.  Improve- 
ments in  the  construction  of  furnaces  for  etteeting  the  eon- 
sumption  of  smoke.    January  7 

298  C.  T.Colebrook,  London.  Improvements  in  or  applicable 
to  self  feeding  and  smoke-consuming  furnaces.    January  7 

382  J.  Watson.  London.  Improvements  in  apparatus  for 
burning  oils  or  liquid  fuel  in  steam-boilers.    January  9 

397  H.  Stockheim.  London.  Improvements  relating  to  fil- 
tration and  apparatus  therefor.    January  9 

103  J.  L.  Sampson  and  J.  Hart,  London.    Improvements  in 
furnaces.    January  9 
!      401  J.  L.  Sampson  and  J.  Hart,  London.    Improvements  in 
apparatus  for  feeding  fuel  to  furnaces.    January  9 

406  H.  C.  Swinnerton  Dyer,  London.  Improvements  in 
regenerative  furnaces.    January  9 

599  X.  Evans,  Liverpool.  Improvements  in  and  in  connec- 
tion with  apparatus  for  supplying  air  to  furnaces  and  combus- 
tion chambers,  more  particularly  of  steam  generators.  Com- 
plete speeifleation.    January  11 

672  A.  Xeubeckcr.  London.  Improvements  in  refrigerating 
machinery  or  apparatus.    January  15 

713  B.  Spencer  and  J.  Driver,  llaliflax.  A  method  of  and 
apparatus  for  condensing  smoke  in  steam  boilers,  and  utilising 
the  products  for  heating  and  other  purposes.    January  16 

902  T.  Curtis,  Glasgow,  Improvements  in  the  modes  and 
means,  or  apparatus  for,  relrigerating  or  cooling  liquids. 
January  20 

907  A.  Ilowatson,  London.  Improved  methods  of  arranging 
plates  or  appliances  in  vessels  used  for  separating  solid  im- 
purities from  water  or  other  liquids.    January  20 

COMPLETE  SPECIFirATIOJS^S  ACCEPTED.* 
ISSo. 

1510  G.  Fletcher  and  W.  P.  Abell.  Centrifugal  machines  for 
drying  crystalline  or  granular  substances.    December  22 

3133  J.  imray— Communicated  by  H.  Uemaury  and  F.  Valton. 
JIanufacture  and  application  of  materials  for  lining  furnaces 
and  metallurgical  vessels  or  utensils.    January  S 

H191  W.  T.  Cortin.  Stop  valves  for  use  with  chemical 
fluids.    January  15 

15252  V.  AI.  Justice— Communicated  by  C.  Dietzsch.  Process 
and  furnaces  for  burning  limestone  or  lime,  and  similar 
materials.    January  12 


II.— FUEL,  GAS,  AND  LIGHT. 
APPLICATIONS. 

1885.  ■ 
15571  F.  Wright.  London.    Improvements  in  apparatus  for 
determining  the  illuminating  power  of  gas.    December  IS 

*  I'he  dates  given  are  the  date.'?  of  the  Official  .hmrnals  in  which 
ncceptances  ot  the  Complete  Speciticatiiins  are  ailverti.'se.l.  Speci  ticiit  ic  in.s 
thus  advertised  are  open  tj  inspection  at  the  Patent  t)rtice  immediately, 
and  to  ulipositiou  within  two  months  of  the  said  dates. 
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l')CU  W.  Menzics,  Noweastle-nn-T.rnc.  Improvemonts  in 
artilic.ial  fuel  for  marine  and  other  steam  boilcr.-s.    Dec.  IS) 

l.i70(!  E.  HInss,  London.  Improvements  in  watcf-gas  appa- 
ratus for  distillation  of  the  fresh  fuel.     December  21 

15r.i9  S.  W.  Allen  and  li.  lireftit.  London.  Improvements  in 
the  process  of  making  eompressed  fuel  from  small  coal  and 
pitch  or  other  similar  materials.     December  22 

I.57G8  A.  M.  Clark.  London— Communicated  by  .1.  S.  Lenjr, 
United  States.  Improved  process  for  munufacttiring  illu- 
minatiner  gas.    December  22 

1.178(1  H.'II.  Lake,  London— Communicated  by  H.  K.  Fl.isler, 
United  States.  Improvements  relating  to  the  utilisation  of 
fuel  in  a  com  minuted  condition,  and  to  apparatus  therefor. 
December  22 

15803  S.  IJanner.  Liverpool.  Improvements  in  or  atipertain- 
ing  to  the  manufacture  of  mineral  illutninating  oil.     Dec.  23 

15852  S.  Chandler.  S  Chandler,  .inn.,  and  .T.  Chandler,  Lon- 
don. Improvements  in  regenerative  gas  lamps  or  lanterns. 
December  21 

lo*J.50  J.  Levvi,^,  London.  An  improved  application  to  gas 
burners  for  increasing  the  illuminating  power  of  gas  enriched 
with  other  gaseous  conipounrls.     December  28 

l(j062  W.  Young,  Glasgow.  Improvements  in  the  pttrifica- 
tion  of  eoal-gas  and  in  apparatus  therefor,  the  same  being  in 
part  applicable  for  the  preparation  of  caustic  ammonia  solu- 
tions.   December  ^l 

ItiOSl  H.  H.  Blackmore.  London.  An  improved  method  and 
apparatus  for  producing  gas  from  petroleum  or  other  oils  or 
chemicals.    December  31 

1886. 

12S  R.  H.  Thwaitc,  Liverpool.  Improvetuents  in  methods  of 
supplying  air  to  gas  or  other  burners  for  illuminating  pur- 
poses.   January  5 

lit)  H.  J.  Haddan,  Iiondon  —  Communicated  by  J,  T. 
Wethered,  L'nited  States.  Improvements  in  apparatus  for 
the  manufacture  of  ilhiminating  gas.    .January  5 

197  G.  F.  Redfern,  London— Communicated  by  .T.  Lacoste, 
France.  An  apparatus  for  indicating  the  escape  of  illu- 
minating and  otlier  gas.    .lanuary  5 

21(2  A.  liutensohn,  London.  Improventonts  in  the  manufac- 
ture of  artilicial  fuel  and  flrc-lighters.    January  7 

351  C.  Wells.  London.    An  improved  candle.    .January  S 

352  C.  \Vclls,  I^ondon.    Alt  improved  multiple-wick  candle,  i 
January  8 

389  C.  "Wells,  London,    Impro\'ements  in  candles.    Jan.  9 

151  J.  Parkes.  Hirmingham.  Improvements  in  apparatus 
for  enriching  illuminating  gas.  Complete  specilication. 
January  12 

195  S.  Banner.  Li\'crpool.  Improvements  in  the  manufac- 
ture or  blending  of  burning  oils.    January  12 

603  S.  Banner.  Liverpool.  Improvements  in  the  manufac- 
ture, blending,  or  ti-ealment  of  certain  mineral  hydrocarbons 
or  compounds  of  hydrocarbons.    .January  U 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S5. 

2i0i  J.  F.  Braidwood.  Jleans  and  apparatus  tor  closing  the 
mouths  of  gas-retorts,  etc.    .lanuary  8 

267!)  W.  lioggett.  Apparatus  for  burning  oils  and  fats  with 
or  without  admixture  of  gas  for  the  production  of  light  and 
heat.    December  22 

3.'523  T.  .Vlexander,  S.  Alexander,  and  R.  Paterson.  Appa- 
ratus for  making  oil-gas.    January  22 

3908  A.  T.  D.  Berrington.  Jlethod  of  regenerating  waste 
gases.    January  15 

15686  W.  JI.  Fraser.  Furnaces  and  apparatus  for  burning 
liquid  fuel,    January  22 


III,— DESTRUCTIVE    DISTILLATION, 
rRODUCTS,  Etc, 


TAIl 


COMPLETE  SPECIFICATION  ACCEPTED. 

1885, 

2603  F.  J.  I'.owan.  Distilling  and  obtaining  useful  products 
from  coal  or  other  carbonaceous  mineral,  and  apparatus  there- 
for.   Januarj'  15 

IV.— COLOUUING  MATTERS  axd  DYES. 
APPLICATIONS. 

1885. 

15632  AV.  Smith,  London.  A  new  vegetable  blue  dye. 
December  19 

15716  C.  Rudolph  and  O.  Giirkc,  London.  Improvements  in 
the  manufacture  of  colotiring  matters.    December  21 

15775  H.  H.  Lak<\  London— Communicated  by  The  Schoell- 
kopf  Aniline  and  Chemical  Company,  United  States.  Improve- 
ments in  and  relating  to  colouring  matters.  Complete 
specification.    I^ecember  22 

157SI  H.  II.  Lake,  London— Comiuunicated  by  The  Schoell- 
kopf  Aniline  and  Chenueal  Company,  United  States,  Improve- 
tuents in  and  relating  to  colouring  matters.  Complete 
specification.    December  22 

18S6. 

38  B.  J.  Crcsson.  London.  Improvements  in  dyeing  and 
printing  aniline  black  and  in  the  solutions  used  therefor. 
January  1 


43  C.  D.  Abel,  Ijondon— Conininnicated  by  C.  Roth,  Ger- 
many, Improvements  in  the  production  of  colouring  matters 
or  d.vestuttd.    Januar.v  1 

510  A.  Brunstein.  London.  Improved nrcthod  and  apjiaral  us 
for  obtaining  alizarin  oil  from  oleaginous  seeds.    January  12 

765  J.  Y.  Johnson,  London— Communicated  by  A.  Faust, 
tiernuvn.v.  Improvements  in  the  manufacture  or  production 
of  para-  and  orthonitrobenzylalcohol  and  para-  and  orlhoniti-o- 
benzyldchydc.    January  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

3119  H.J.  Haddan  — Communicated  by  the  Farbenfabriken 
vormals  F.  Bayer  &  Co.  Blue  and  violet  colouring  matters. 
December  25 

11232  E.  Elsaesscr.  :Manufacturc  of  azo-dyestufts  or  colour- 
ing matters.    Deeen.bcr29 

U802  A.  L.  Hughes,  J.  Bartlcy,  and  V.  Best.  Improvements 
in  laundry  blue.    January  5 


v.— TEXTILES  :  COTTON,  WOOL,  SILK,   Etc. 

APPLICATIONS. 

1885. 

15705  C.  E.  Jley,  London.  Process  for  coating  paper  and 
woven  fabrics  with  waterproof  material,  said  process  being 
specially  applicable  in  the  manufacture  or  treatment  of  shirt 
collars,  cuffs,  and  fronts.     December  21 

l.i717  W,  R,  Lake,  Jjondon— Communicated  by  F.  E,  J.  Dubar, 
France,    An  improved  textile  fabiic.    December  21 

15809  T,  R.  .Shillito,  London— Communicated  by  R,  Baur, 
Germany,  An  improved  process  for  the  treatment  of  dax, 
hemp,  china  grass,  and  similar  vegetable  fibrous  materials  in 
order  to  obtain  fibres.    December  23 

15871  F..  Edwards,  Ijondon— Communicated  by  T,  G.  Meili, 
Germany,  'An  improved  process  or  system  for  the  manufac- 
ture of  waste  cotton  yarns.    December  21 

l.i9U6  T.  F.  Wiley,  Bradford.  Improvements  in  the  method 
or  process  of  treating  textile  fabrics  to  render  them  water- 
proof.   Complete  specilication,    December  28 

15917  F,  Candy,  London,  Improvements  in  the  preparation 
of  fuller's  earth  for  use  in  manufactures,    December  28 

15948  F.  Candy,  London,  Improvements  in  the  treatment 
and  utilisation  of  a  certain  kind  of  clay.    December  28 

1886. 

322  W.  H.  Maitland,  London.  Improven:ents  in  treating 
wool  in  order  to  destroj' burrs  or  other  vegetable  substances 
mixed  therewith.    January  8 

564  O.  Chemin,  London.  Improvements  in  the  treatment  of 
animal  hbres  or  mixed  fabrics,  to  reiuo\'e  vegetable  matters 
therefrom.    January  13 


VL— DYEING,  CALICO  PRINTING,   PAPER 
STAINING,  AND  BLEACHING. 

APPLICATIONS. 

1885. 

156.37  J.  Jlenzics,  Cilosgow.  An  improved  oleaginous  liquid 
to  be  used  for  hatching  fibrous  substances  and  in  dyeing  opera- 
tions.   December  19 

l.i76l  H.  J.  Haddan,  London— Communicated  by  J.  F.  Jlcyer 
and  G.  Klinkenberg,  Germany.  Apparatus  for  dyeing  felt 
and  woven  fabrics.    December  22 

1886. 

38  B.  J,  Cresson,  London.  Improvements  in  dyeing  and 
printing  aniline  black  and  in  the  sohilions  used  therefor. 
January  1 

83  W.  Bracewell,  Brinscall,  Lancashire.  Improvements  in 
apparatus  for  kiers  used  in  bleaching.    January  4 

597  R.  H.  Ainsworth  and  E.  B.  Manby.  London.  Improve- 
ments in  machinery  to  be  used  in  bleaching  quilts  and  other 
heavy  or  light  fabrics  and  yarns,  by  the  "  Thompson  "  orothcr 
analogous  processes,  which  are  also  applicable  to  dyeing  pur- 
poses,   January  11 

617  W,  Stewart,  Glasgow,  Improvements  in  calico  printing 
machines.    January  11 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

3219  J.  A.  Ashwell.  Process  of  dyeing  hosiery,  etc.,  and 
apparatus  therefor.    December  29 

4118  J.  Farmer— Partly  communicated  by  A.  Lalance.  Ap- 
paratus for  washing,  chloring,  scouring,  etc.,  woven  fabrics. 
January  12 


Yn.--ACIDS,  ALKALIS,  a.nd  SALTS. 

APPLICATIONS. 

1885. 
15664  T.  R.  Shillito,  I.,ondon— Communicated  by  E.  Ilani-sch 
and  M.  Schroeder,  Prussia.     .\n  improved  iiroecss  tor  separ- 
ating substances  from  phosphate  of  lime.    December  19 
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1583G  N.  ]\I.  Henderson,  Broxburn.  N.B.  Improvements  in 
apparatus  for  distillins  ammonia.    December  21 

16007  A.  Whittle,  Swinton,  Lancashire.  The  utilisation  of  a 
chemical  refuse,  known  aa  vat  refuse  or  gas  lime.  Decem- 
ber 30 

188G. 

16  E.  W.  ParncU  and  .1.  Simpson,  Liverpool.  Improvements 
in  the  production  of  pure  carbonic  .icid  gas.    January  2 

47  E.  VV.  Parnell  and  J.Simpson,  Liverpool.  Improvements 
in  the  manufacture  of  carbonate  of  soda,  with  production  of 
sulphuretted  hj'drogen.    Januarj^  2 

m  C.  Wigg.  Liverpool.  Improvements  in  the  manufacture 
of  bicarbonate  of  soda,  and  in  apparatus  therefor.    January  2 

63  G.  Jannay,  London.  Improvements  in*  separating  the 
ammonium  chloride  from  liquors  obtained  in  the  manufacture 
of  soda  by  the  ammonia  process.    January  2 

Co  L.  Mond,  London.  Improvenieuts  in  obtaining  ammonia 
and  hydrochloric  acid  from  ammonium  chloride.    January  2 

66  L.  ilond,  London.  Improvements  in  obtaining  ammonia 
and  chlorine  from  ammonium  chloride.    January  2 

loO  T.  liobinson.  Glasgow.  Improvements  in  the  manufac- 
ture of  alum  and  sulphate  of  alumina.    January  5 

180  John    Addie   and   James    Addle,    Glasgow.      An    im- 

S roved  process  for  the  production  of  sulphurous  acid  gas. 
anuary  5 

159  J.  E.  Bennett,  London.  Improvements  in  the  treatment 
of  metallic  chlorides  for  the  production  and  extraction  of 
metallic  bases.    January  3 

227  N.  Matheson  and  J.  Ilawliczek,  London.  Improve- 
ments in  the  manufacture  of  carbonate  of  soda  and  soda  ash. 
January  6 

ISO  \y.  Wilson,  London.  Improvements  in  tlic  purification 
of  acetate  of  linic.    January  12 

676  A.  Deckers  and  li.  Tamine,  Liverpool.  Improvements 
in  the  treatment  of  crude  phosphate  of  lime.    January  15 

715  W.  B.  Giles  and  A.  Shearer,  London.  Improvements  in 
the  manufacture  of  phosphoric  acid.    January  16 

719  A.  Osenbruck,  London.  Improved  method  for  the  manu- 
facture of  anhydrous  annnonia,  and  for  the  utilisation  thereof 
for  the  production  of  cold  or  of  work,  or  of  both  cold  and  work 
together.    January  16 

S72  P.  Thomas,  London.  Improvements  in  apparatus  for 
producing  sulphurous  acid  in  solution.    January  20 

903  F.  B.  Kawes,  London.  A  new  or  improveil  manufacture 
of  sulphuric  acid  from  certain  sulphides.    January  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

2578  H.  Simon— Communicated  by  the  Berlin  Anhaltische" 
Mascheninbau-Actien  Gesellschatt,  Germany.  Apparatus  for 
the  distillation  of  ammonia  from  ammoniacal  liquors,  and 
for  the  treatment  of  the  resulting  ammoniacal  vapours. 
January  8 

3098  J.  Wilson.  Decomposing  liquors  containing  chloride  of 
magnesium.    December  29 

4290  W.  J.  Chrystal.  JIanufacture  of  chromatcs  and  bi- 
chromates.   January  19 

5S82  A.  Boake  and  F.  G.  A.  Roberts.  Manufacture  of  potas- 
sium sulphites.    December  29 

11780  L.  E.  L.  J.  B.  Regi  and  L.  M.  C.  Folie-Dcsjardins.  Pro- 
cess and  apparatus  for  the  manufacture  of  sulphuret  of  carbon, 
and  alkaline  chlorides  and  silicates.    January  22 


VIII. -GLASS,  POTTERY,  and  EARTHEN  WARE. 
APPLICATIONS. 

1885. 

15743  II.  Standen,  Harlesden.  The  manufacture  of  glass  for 
sanitarj'  and  other  purposes.    December  22 

16098  M.  Ritter  von  Spaiin.  London.  Improvements  in  the 
manufacture  of  decorated  glass-ware.    December  31 

1S86. 

297  W.  Boulton  and  J.  Davenport,  London.  An  improved 
method  and  means  of  neutralising  the  oils  used  in  colour 
printing  earthen  or  china-ware.    January  7 

801  J.  Scott,  Boutli  Sunderland.  An  improved  and  cheaper 
method  in  the  manufiiciuring  of  rough  plate  glass  by  steam 
power,  and  improvcntcnt  in  kiln.    January  U) 

805  W.  .Jakes  and  \V.  J.  Kershaw,  Birmingham.  Improve- 
ments in  the  ornamentation  of  glass  articles  and  sheet  or  plate 
glass.    Complete  specirtcation.     Januai-y  19 

855  J.  W'illdigg,  Ilanley.  The  ornamenting  of  pottery  and 
porcelain  by  a  new  method  of  applying  "runners."  January  20 

892  W.  de  IMorgan.  London.  Improvements  in  means  for 
transfe,"ring  designs  to  articles  of  pottery  ware.    January  20 

965  A.  Wilkinson,  London.  Improved  methods  of  operat- 
ing upon  glass  for  producing  ornamental  or  other  etl'ects. 
January  21 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

I8S5. 

2310  J.  Northwood.  Decorating  in  various  designs  threaded 
glass  articles  iu  course  of  manufacture.    Documucr  29 


SoSo  W.  W.  Boulton.  JManufacture  of  glass  or  glass  articles 
decorated  with  stripes.    December  25 

11628  V\'.  H.  Hales.  Machinery  for  moulding  pottery-ware. 
January  8 


IX.— BUILDING    MATERIALS,     CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATIONS. 

1885. 

15751  W,  Joy,  London.  Improvements  in  the  method  of 
charging  cement  kilns.    December  22 

15760  J.  Longden,  Sheffield.  Improvements  in  ganister 
cement,    December  22 

1886, 

31  W.  Joy,  London.  Improvements  in  the  utilisation  of  the 
waste  heat  from  cement  kilns  and  lime  kilns.    January  1 

116  J.Ferguson,  Carlisle.  Improved  material  for  tire-proofing 
internal  surfaces  of  buildings.    January  o 

447  H.  Peters,  London.  Improvements  in  the  manufacture 
of  Portland  cement.    January  11 

517  J.  Bidwell  and  A.  BidwcU,  London.  An  improved  cement 
or  composition  for  \-arious  i)urpose3.    January  13 

809  J.  Hadtielil  and  J.  Trippett.  Sheffield.  Improvements  in 
treating  and  tinishing  the  surfaces  ot  asphalt,  concrete  and 
cement,  when  employed  for  floors,  roads,  pathways,  and  the 
like  purposes  ;  and  apparatus  and  appliances  for  carrying  the 
same  into  ett'ect.    January  19 

847  N.  Spyer,  London— Communicated  by  The  Agalite  Fibre 
Co.,  United  States.  Improvements  in  the  preparation  of  plastic 
materials  or  compounds.    January  19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

1778  J.  Tomlinson.  Manufacture  of  plaster  or  cement. 
December  29 

2742  R.  E.  Goolden.  Improved  plastic  compounds.  January 
19 

2775  W.  J.  A.  Donald.  Refractory  materials  and  bricks,  etc., 
suitable  for  lining  furnaces  and  converters.    December  29 

3916  E.  Ormcrod  and  W.  C  Home.  Rendering  cements 
luminous  and  damp-proof.    January  12 

5187  A.  W.  Lake— Communicated  by  T.  Hyatt.  Improve- 
ments in  illuminating  tiles,  and  constructions  made  therefrom. 
December  29 

5188  A.  ■\V'.  Lake- Communicated  by  T.  Hyatt.  Improve- 
ments in  illuminating  combination  tiles.    December  29 

13699  W.  Keller.    JManufacture  of  cement  or  mortar.    Jan.  1 
14064  H,  Mathey.    Manufacture  of  cement  and  lime.  Jan.  15 


X.— METALLURGY,  MINING,  Ere. 
APPLICATIONS. 

1885. 

15901  J.  R.  Turnock,  Loughor,  S.  Wales.  Multiplex  tin- 
plates,  terne-plates,  and  other  coated  sheets.    December  28 

15555  A.  il.  Clark — Coinmunicated  by  H.  Hannett,  France. 
Improvements  in  purifying  metals.    December  IS 

15813  E.  G.  Cotton,  London— Communicated  by  A.  F.  W^endt, 
New  York.  Improved  process  and  apparatus  for  treating 
*'  flux-skummings,"  resulting  from  the  process  of  galvanising. 
December  23 

15814  M.  Vcsenmayer,  London.  Improvements  in  the  method 
of  collecting  tinely-divided  gold  and  float  gold,  and  in  appa- 
ratus therefor.    December  23 

lo9S8  W.  Elmore,  A.  S.  Elmore,  and  H.  Barrett,  London. 
Improvements  in  the  means  of,  and  apparatus  for  the  extrac- 
tion of  metals  from  their  ores,  partieularlj'  in  the  treatment  of 
'■blue-slone,"and  similar  complex  ores;  andforelectrolytii'ally 
reflning  copper,  and  for  the  manufacture  of  sulphiu'ic  acid  by 
electrolytic  action.    Deccjnber  29 

16036  J.  N.  Longden,  London.  Construction  of  furnaces  for 
treatment  of  ores  and  metals.    December  30 

1886. 

27  F.  A.  Herbertz,  London.  Improvements  in  cupola  smelt- 
ing furnaces.    January  1 

123  A.  Montupet,  London.  Improvements  in  cupola  fur- 
naces.   January  4 

159  J.  E.  Bennett,  Loiulon.  Improvements  in  the  treatment 
of  metallic  chlorides  for  the  production  and  extraction  of 
metallic  bases.    January  5 

249  JM.  P.  Hayes.  Loudon.  Improvements  in  the  casting  of 
steel,  and  in  moulds  and  apparatus  connected  therewitli. 
January  6 

434  A.  J.  Maskrey  and  W.  Jones.  Glasgow.  Improvements 
ill  orrelating  to  the  process  of  tinning  plates  an<l  manufactured 
articles.    January  U 

482  ^V.  W.  Popplewell,  London— Communicated  by  A.  F. 
Wendt.  United  .States.  Dnprovcnients  in  the  method  of.  and 
apparatus  for.  separating  and  purifying  metals  and  alloys  of 
metals.    January  12 

.566  R.  Hadlield.  London.  Improvements  in  the  production 
and  treatnu'nt  of  steel.    .lanuary  1:1 

612  A.  R.  Sawyer,  Stoke  on-Trent.  An  improvement  in  the 
mode  of  blasting  or  rending  coal,  ironstone,  rock,  and  other 
mineral  substances,    January  13 
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618  T.  Archer,  jun..  London.  An  improved  implement  for 
coal  hewing  and  mining  purposes.    January  15 

939  J.  Howie.  Glasgow.  An  improved  process  for  disintegrat- 
ing or  pulverising  auriferous,  stanniferous,  and  other  ores. 
January  21 

yiS  A.  Bobrownieki.  London.  Improvements  in  the  treat- 
ment of  phosphorctic  slag.    Januarj-  21 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

13C0  T.  T.  Hughes  and  F.W.  Harbord.  Manufacture  of  basic 
plug^bottoms  and  bricks  lor  the  interior  of  Bessemer  conver- 
tors.    December  22 

2835  J.  C.  Ridley.  Pots  for  melting  and  dcsilverising  lead. 
January  8 

3923  H.  Wiggin.  H.  A.  Wiggin,  A.  S.  Johnstone,  and  W.  W. 
Wiggin.    jVIanufaclure  of  nickel  and  cobalt.    January  15 

5271  A.  Davy.  Apiiaratus  for  niaki..;;  steel  by  the  Bessemer 
process.    January  1 

6596  A.  Davy.  Apparatus  for  making  steel  by  the  Bessemer 
process.    January  1 

6729  W.  P.  Thompson—  Communicated  by  A.  Kurzwerahart 
and  E.  Bertrand.    Casting  iron  or  steel  ingots.    December  29 

8039  H.  Bain.  Tinning  and  finishing  tin  and  terne  plates, 
and  machinery  therefor.    January  12 

11921  \V.  P.  Thompson  ~  Communicated  by  C.  Husgavel. 
l*roducing  malleable  iron  or  steel  direct  from  the  ore,  and 
apparatus  therefor,    .lanuary  5 


XI.— FATS,   OILS,    .\XD   SOAP   iMANrFACTURE 
APPLICATIONS.  ' 

1885. 

16033  J.  L.  Sabunjie.  London.  Improvement  in  the  manu- 
facture of  medical  soap  and  tonic  forliair-washing.  December 
30 

1886. 

125  T.  Goodman,  London— Communicated  by  A.  Vignat  and 
V.  Capoul.  France.  Improvements  in  the  manufacture  of 
tallow  for  industrial  and  alimtmtary  purposes.     January  1 

326  C.   D.    Abel,   London— Communicated    by  The    Fabrik 
Chemischer  Produkte  Actien  GescUschaft.  Gennany.    Method  i 
for  the  preparation  of  lanolin  and  anhydrous  lanolin  from  the  , 
waste  liquors  of  wool-washing  establishments,  and  from  com- 
mercial wool  f.^t.    January  8 

4i9  J.  Y.  Johnson,  London— Communicated  by  C.  L.  Baillard,  t 
France.    Improvements  in  the  preparation  or  treatment  of  oils 
for  use  in  treating  wool,  in  the  manufacture  of  soap  and  lubri-  | 
cants  as  mordants  for  dyeing,  and  for  analogous  uses.     Janu-  i 
ary  U 

510  A.  Briinstcin.  London.   Improved  method  and  apparatus  | 
for  obtaining  alizarin  oil  from  oleaginous  seeds.    January  12     i 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

2990  E.  Green  and  E.  Xeedham.     Washing  and  cleansing 

fluid.    January  15 
4090  G.  Payne.    Refining  glycerine.    January  15 
0B67    J.    H.    Ashwell.        Treating   or   utilising   soap   suds. 

December  22 


XII.— PAINTS,  VARNISHES,  and  RESINS. 

APPLICATIONS. 

1SS5. 

15752  P.  Lawson,  Glasgow.    A  new  or  improved  anti-corro- 
sive and  anti-fouling  enamel  paint.    December  22 

1886. 

574  W.  Hamilton,  London.  An  improved  metallic  com-  ! 
pound  or  composition  for  the  preservation  or  protection  of  ! 
ships,  structures,  and  surfaces  generally.    January  13  \ 

COMPLETE  SPECIFICATIONS  ACCEPTED.  I 

1885.  I 

12891  A.  W.  Anderson.      Apparatus  for  facilitating  the  dis- 
solution of  oxide  of  lead  and  other  substances  for  making 
lead  salts  for  the  manufacture  of  white  lead,  etc.    January  8 
15471  C.  D.  Abel— Communicated  by  E.  Schaal.    Manufac- 
ture of  turpentine  from  the  resins  of  conifers.    January  19 


1880. 

91)8  J.  L.  Wade.  Glasgow.    Improvements  in  size  for  stiffen- 
ing and  finishing  textile  fabrics,  yarns,  and  thx-eads.    Jan.  21 


XV.— SUGAR,  STARCHES,  Gl'MS,  Etc. 
APPLICATIONS. 

1885. 

15828  S.  M.  Lille.  Philadelphia,  U.S.  Imnrovements  in  pro- 
cess and  apparatus  for  drying  bone-black.  Complete  speeinca- 
tion.    December  23 

15897  M.  P.  W.  Boulton,  B.  E.  R.  Xcwlands,  and  E.  Perrett, 
London.    A  process  for  revivifying  spent  charcoal.    Dec.  24 

15985  A.  W.  G.  Adey.  London.  Improvements  in  the  treat- 
ment of  indiarubber  waste.    December  29 

16053  J.  Schwartz,  jun..  London.  Improvements  in  the 
manufacture  of  sugar.    December  31 

1886. 

508  W.  R.  Lake.  London— Communicated  by  W.  T.  Jebb, 
United  States.  Improvements  in  the  manufacture  of  starch. 
Complete  specification.    January  12 

951  M.  Mackay,  London.  The  manufacture  of  a  new  mate- 
rial to  be  used  as  a  substitute  for  gutta-percha  and  ebonite. 
January  21 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S5. 

1510  G.  Fletcher  and  W.  P.  Abell.  Centrifugal  machines  for 
drying  sugar,  etc.    December  22 

1511  G.  Fletcher.    Centrifugal  machines.    January  8 
1542  G.  Fletcher.    Sugar-cane  mills.    December  '2'i 

2738  G.  Buchanan.     Machinery  or  apparatus  for  treating 
sugar-cane.    December 25 
7713  C.  W.  Guy.    Sugar-cane  crushing  mills.    January  22 


XVI. -BREWING,  WINES,  SPIRITS,  Etc. 

APPLICATIONS. 

1883. 

1.5.598  H.  J.  Worssam,  London.  Strainer-plates  for  hop-backs 
and  mash-tuns  for  breweries.    December  18 

1SS6. 
783  J.  A.  F.  Bang  and  M.  C.  A.  Ruffln,  Paris.    An  improved 
process  and  apparatus  for  the  purification  of  alcohol.    Jan.  18 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

5833  A.  Boake  and  F.  G.  A.  Roberts.  Improvements  in  brew- 
ing.   January  12 


XIII.-TANNING,   LEATHER,   GLUE 

APPLICATIONS. 

1885. 

15565  W.  P.  Thompson,  Liverpool— Communicated  bv  G.  E. 
JIuth,  Germany.  Improvements  in  the  preparation  of  soluble 
ciisein-albumenates,  and  in  the  application  of  the  same  for 
sizing,  finishing,  or  varnishing  paper,  textile  fabrics,  wood, 
metal,  and  the  like.    December  IS 


XVII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

APPLICA  TIONS. 
18S5. 

(A)  CHEMISTRY  OF  FOODS. 

15399  V.  Tribuillett  and  E.  Husson.  London.  Improvements 
in  the  preservation  of  alimentary  substances,  and  in  apparatus 
therefor.    Dec.  IS 

15721  A.  F.  Besnier  and  F.  L.  Corbiere.  London.  An  im- 
proved manufacture  of  chocolate.    December  21 

(B)  SAXlTAIiY  CHEMISTRT. 

15864  F.  R.  Conder.  London.  Improvements  in  the  use  and 
application  of  iron  compounds,  such  as  sulphate  of  iron,  for 
the  purification  of  water,  and  for  other  sanitary  and  curative 
purposes.    December  24 

15895  C.  D.  Abel.  London— Communicated  by  JI.  M.  Rotten. 
Germany.  Impro\ed  apparatus  for  purifying  the  etHuent 
waters  or  liquids  from  factories,  sewers,  and  the  like.    Dec.  24 

16U60  J.  H.  Kidd,  \Vrexham.  The  complete  purification  of 
sewage  from  organic  matter.    December  31 

(C)  DISINFECTANTS. 

13868  F.  Candy  and  N.  Frere.  London.  An  improved  closet- 
pan  disinfectant.    December  24 

1886. 
(B)  SANITAItr  CHEMISTRY. 
10  V.  L.  E.  Miller.  London.    The  drying  of  sewage.    Jan.  1 
5;i0  J.  C.  Bothams.  Fisherton  Anger.  Wilts.    Improvements 
in  the  arrangement  and  construction  of  apparatus  for  extract- 
ing sewage,  sludge,  or  other  semi-solid  matter  from  tanks  or 
places  where  it  subsides  or  is  precipitated.   Jan.  13 
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572  E.  R.  Hordley,  London.  Iniprored  Method  of  treating 
solid  sewage  matter,  and  tlie  production  of  a  substance  tliere- 
froni  suitable  for  manure.    .Ian.  1,'i 

900  A.  G.  Salamon.  London.  Improvcnionts  in  the  pnriflca- 
tloa  of  water  and  other  fluids.    January  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S5. 

(A)  CHEMISTRY  OF  FOODS. 

1^23,'?  J.  E.  Taylor- Communicated  by  W.  Peacock.  Preser- 
vation ot  fruit.    December  22 

(B)  SANITARY  CHEMISTRY. 

2332  J.  G.  Lorrain.  Filtration  and  purifloation  ot  fluids,  and 
oxidation  of  matters  suspended  or  dissolved  therein.  Dee.  22 

272S  C.  Price  and  H.  t'leave.  Filtration  of  sewage  and 
apparatus  therefor.    January  12 

2885  VV.  F.  B.  JMainwaring  and  J.  Edmunds.  Purification  of 
sewage  and  water  containing  organic  matter.    December  29 

iO^DISINFEC  TA  A'  TS. 
Endoman.      Disinfectant    and    cleaning   liquid. 


14391    H 
December  2J 


XYIIL— ELECTRO-CHEMISTRY. 
APPLICATIONS. 

1883. 

13711  A.  R.  Upward  and  C  Pridliani.  London.  Improre- 
ments  in  galvanic  batteries.    December  21 

13930  W.  S.  Whitter,  Bristol.  Improvements  in  electric  bat- 
teries, and  apparatus  connected  therewith.    December  29 

ISSG. 

251  S.  Vyle.  London.  xVn  improved  mfitliod  of  generating 
electricity.    January  0 

.321  G.  ,J.  Atkins,  London.  A  new  or  improved  electric  bat- 
tery.   January  8 

398  J.  T.  Armstrong.  London.  Improvements  in  the  method 
of  supplying  liquids  and  mixtures  to  electrical  batteries. 
January  9 

613  \V.  Giierson,  Glasgow.  Improvements  in  dynamo-elec- 
tric machines.    January.  11 

021  F.  11.  Varley,  and  The  Varley  Electi-ic  Patents  Pro- 
prietory, Limited,  London.  Iniproveinenls  in  galvanic  bat- 
teries.   January  It 

771  H.  Edmunds  and  W.  T.  Goolden,  London,  Improve- 
ments in  apparatus  for  generating  or  utilising  electricity. 
January  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

2776  W.  H.  Allen,  R.  Wright,  and  G.  Kapp,  Improvements 
in  dynamo-electric  machines,  magneto-electric  machines,  and 
electric  motors.    January  22 

.3019  J.J.  Coleman.  Construction  and  working  of  galvanic 
batteries.    December  22 

3888  L.  P.  Merriam.  Manufacture  of  electrical  batteries. 
January  13 

.5236  A.  II.  Bennett.  Improvements  in  voltaic  batteries, 
January  22 

8627  \V.  II.  Tasker  and  T.  J.  Jones.  Improvements  in  gal- 
vanic batteries,  and  in  the  electrodes  of  electrolytic  converting 
tanks  or  troughs.    January  18 

13131  E.  G.  Colton— Communicated  by  F.  Haeniehen.  O. 
Ilaenichen.  and  O.  Seebass.  Neutralising  the  residual  mag- 
netism in  electromagnets.    December  22 


XIX.— PAPER,  PASTEBOARD,  Etc. 

APPLICATIONS. 

1886. 

836.  \V.  .S.  Hodgkinson  and  F.  Lee.  London,  An  improved 
paper  suitable  for  bank  notes,  cheques,  and  the  like,  Jan- 
uary 19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

4369  A,  McDougall.  Boilers  for  conversion  of  woody  or  other 

fibres  into  pulp  for  I  he  manufacture  of  paper,  etc.    January  22 

9602  L.  A.  Groth— Communicated  by  F.  Kurtz.     Pulping  or 

rag  engine,  used  in  the  manufacture  of  paper.    January  8 


XX.  — PINE    CHEMICALS,     ALKALOIDS, 

ESSENCES,  AND  EXTRACTS. 

APPLICATIONS. 
1886, 
596  C,  Fahlberg  and  A,  List.  London.    New  compounds  of 
organic  alkaloids  and  saccharine,  and  method  of  producing  the 
same.    January  U 

62!l  T.  Gladys;;,  London.     Improvements  in  the  manufacture 
of  tartaric  acid.    January  14 


XXI.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

1885. 

15694  The  Patent  Oxonite  Co.,  Limited,  and  R.  Punshon,  Lon- 
don. Improvements  in  safet.v  blasting  cartridges  and  deto- 
nators.   Complete  specification.    I)eccmbcr21 

13095  S.  II.  Emmcns,  London.  Improvements  in  projectiles 
for  operations  of  war,    December  21 

13096  S.  H.  Euimens,  London,  Improvements  in  smokeless 
gunpowders.    December  :il 

1.3097  S.  II.  Emniens,  London.  "-Improvements  in  the  compo- 
sition and  manufacture  of  explosive  substances.     December  21 

13958  G.  Bloem.  London.  An  improved  shell  for  fulminate 
and  dynamite  detonators,  and  fur  fulminating  compounds  in 
general.    Complete  specification,    December  29 

1886. 

112  II.  A.  Scblund  and  A.  Martin,  London,  Improvements 
in  percussion  fuses.    January  4 

7.58  W.  D.  Borland.  London.  Improvements  in  explosive 
substances,  and  absorbent  materials  therefor.    January  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885r 

3671  S.  Russell.  Electric  cartridges,  and  electric  primers 
therefor.   January  22 

1.3089  A,  M.  Clark— Communicated  by  E.  Tnrpin.  A  new  ex- 
plosive :  processes  ot  preparing  and  using  tlie  same  ;  and  shell 
charged  therewith.    January  13 


XXII.— GENERAL  ANALYTICAL  CHEMISTRY, 

APPLICATIONS. 

1885. 

15678  W,  E.  Heys,  Manchester— Communicated  by  E,  Becker, 

United  Slates,    improvements  in  and  relating  to  chemic..il  or 

analytical  balances.    Complete  specification.    December  21 
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CHANGES    OF   ADDRESS. 


J.  Anderson,  l/o  Coatbridge ;  Glengarnock  Ironworks,  Glen- 
garnock.  Ayrshire. 

R.  Barr,  lo  Kerrsland Terrace ;  44,  Granby  Terrace, Billhead, 
Glasgow. 

Wm.  Boyd.  Tharsis  Co.'s  Works,  East  Moors  (not  East 
Woods).  Cardiff. 

J  T.  Brown,  l/o  Battersea;  46,  Kilmaine  Road,  Fulham, 
S.W. 

C.  Burgmann  (address  for  Journals),  41,  Warwick  Gardens, 
Kensington,  W. 

A.  G.  Byard,  ),'o  Brunswick  Terrace ;  70.  Fisher  Street, 
Canning  Town.  E. 

W.J.  Dibdin.  Metropolitan  Board  of  Works,  and  Mayfleld, 
Grange  Road.  Sutton.  Surrey. 

S.  Figgis.  Wildwoods,  North  End,  Hampstead,  N.W.,  and  6, 
Mincing  Lane.  E.C.  ,     =     „ 

C.  H.  Gimmiiigham,  l/o  Newcastle;  Stamford  House, 
Northumberland  Park.  Tottenham,  N. 

A.  Haacke,  l/o  Lime  Street;  114,  Fenchurch  Street.  London, 
F  (' 

W.  D.  Herman,  l/o  Cropper's  Hill  ;  West  Park.  St.  Helen's. 

C.  Hodgson,  l/o  Barrow  ;  High  House.  Eppleby,  Darlington. 
F.  Krohn,  l/o  Hampstead;    16,  Taunus  Slrasse,  Wiesbaden, 

Germany. 

L.  A.  Lewis,  l/o  Poplar;  Ireton  Lodge,  Cromwell  Avenue, 
London,  N.W.  „.     „.         ,        ,  .    .     , 

R  F.  Maefarlane.  l/o  Taibach;  Rio  Tinto  Co.,  Limited, 
Cwm  Avon,  Port  Talbot.  South  Wales. 

T.  S.  Marsh,  I/o  Connah's  Quay  ;  Phospho  Guano  Co.,  Limi- 
ted, Seacombe,  Cheshire. 

P.  Naef.  I'o  Widnes  ;  L'etikon.  Zurich,  Switzerland. 

W  G  O'Beirne  (address  for  Journals),  North  British  Chera. 
Co..  Clydebank.  N.B. 

H.  Peile,  l/o  Middleton-one-Row ;  Shotley  Bridge,  County 
Durham.  ,  „  „  .    . 

J.W.Pratt,  l/o  Runcorn;  20,  Westbourne  Terrace,  Kelvm- 
side,  Glasgow.  ^  , ,.     , 

W'm.  Scott,  l/o  North  Woolwich;  Vryheids  Lust  Sugar 
Estate,  East  Coast.  Dcmerara.  ,  .     „,       ^    .    ^     .  , 

F.  Scudder,  l/o  Normanton  ;  26,  Devonshire  Street,  Ard wick, 
Manchesler.  ^      ,     ^„.^^      _.„     _     ,. 

H.  H.  Slater,  l/o  Hornsey  Road ;  Clifton  Villa,  Brading,  Isle 
of  Wight. 

D.  V.  Steuart.  l/o  Albert  Chem.  Works ;  Eagle  Chem. 
Works.  Clayton,  JIanchcster.  ,       ,        „  ,„ 

S  M   Thomas,  l/o  Bristol ;  143,  Cannon  Street,  London,  S.W  . 

A.  J.  Watts,  1/0  Agua  Preta ;  45,  Caixa,  Pernambuco, 
Brazil 

S.  G.'Webb.  l/o  Montpelier  Road;  6,  W'ellington  Road,  St. 
Mary's  Road.  Peckham,  S.E.  „        , 

G.  Whewell,  l/o  Regent  Chambers;  lo.  Exchange  Street, 
Blackburn.  ,        ,,       ,.,  ,    „, 

O.  N.  Witt,  I/o  Mannheim  ;  33,  Lmdenallec,  \V  estend,  Char- 
lottenburg.  IJerlin.  .  .   „ 

J.  Williams,  l/o  Buckingham  Street ;  03  Warwick  Gardens, 
Kensington.  W.  . 

J.  C  Wright,  1/0  Waterside  Street ;  14,  Hill  Street,  Irvine, 
N.B. 


ERRATUM. 

In  lists  of  members  and  new  members  in  the  January  issue, 
■  G.  H.  AUibon's"  name  was  written  "  G.  H.  Allison,"  in  error. 
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MR.    D.    HO'WAED   IN   THE   CHAIR. 

THE  DETERMINATION  AND  VALUATION 
OF  COPPER  IN  ORES  AND  PRODUCTS 
FOR  COMMERCIAL  PURPOSES,  WITH 
SOME  REMARKS  ON  THE  ASSAY  OF 
GOLD  IN  BAR  COPPER. 

BY  JAMES  W.  WESTMORELAND,  F.I.C., 

Associate  of  the  Royal  School  of  Mines.  London;  Metallur- 
gical chemist,  and  Assayer,  Letida. 

Although  many  members  of  tlie  Society  of  Chemical 
Industry  arc  engaged  in  tbe  smelting  and  refining  of 
copper  from  furnace  material,  and  also  in  the  extrac- 
tion of  copper  from  the  burnt  cinders  of  cupreous 
pyrites  which  have  been  used  in  the  manufacture  of 
sulphuric  acid  ;  and,  although  the  smelting  of  copjier 
and  the  manufacture  of  alkali  are  freijuently  con- 
ducted by  the  ?anie  firms  in  contiguous  works,  with 
the  exception  of  a  few  remarks  made  in  tlie  discus- 
sions on  "  Uniform  Methods  of  Analysis,"  regarding 
the  inaccuracy  of  the  Cornish  method  of  as.saying 
copper  ores  (Join-n.  Soc.  Chmi.  Ind.,  1884^,  and  a 
paper  by  Dr.  Watson,  "On  the  IiiHuence  of  Some  Con- 
stituents on  the  Sjiecitic  Gravity  of  Commercial 
Copper"  (Juvrn.  jS'oc.  Chem.  Ind.  188.3,  p.  ir).3^,  no 
communications  regarding  the  imicesses  used  in 
copper  smelting  in  England,  or  on  the  methods  used 
for  the  determination  and  valuatiim  of  cojijicr  have 
been  made  to  the  Society,  and  on  referring  to 
scientific  and  technical  journal.s,  the  same  lack  of 
information  is  ajiijarcnt. 

Having  been  engaged  for  some  years  in  the  ex- 
amination of  copper  ores,  and  being  cognisant  of  the 
serious  discrepancies  in  the  analyses  and  a.ssays  which 
frequently  occur,  it  seemed  to  the  writer  that  a  paper 


Feb.  27. 1SSU.1    THE  .JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


49 


on  the  subject  would  be  of  interest  to  the  members 

generally. 

Although  for  commercial  purposes  the  valuation  of 
copper  ores,  mattes,  precipitates,  and  bar  coppers 
(with  the  exception  of  refined  copper  where  it  is  now 
generally  stipulated  that  not  less  than  99'o0  per  cent, 
of  pure  copper  by  wet  assay  shall  be  present)  is  de- 
duced from  the  results  obtained  by  the  Cornish  pro- 
cess of  dry  assay  ;  yet  it  is  well  known  that  almost 
every  sample  submitted  to  the  dry  assayers  is  ex- 
amined by  the  wet  assay,  either  by  operators  employed 
by  the  works  buying  or  selling  copper  material,  or  by 
practising  analysts  on  their  behalf,  and  that  the 
results  so  obtained  have  a  di.stinct  influence  on  the 
results  or  ''  settled  produces  '  returned  by  the  dry 
assayers. 

The  writer  propo.ses  to  detail  and  criticise  shortly  : 
The  processes  used  in  the  estimation  of  moisture,  the 
estimation  of  copper  by  wet  assay,  the  dry  assay  of 
copper,  to  compare  the  results  obtained  by  the  two 
jirucesses,  with  suggestions  for  an  improved  method 
of  assay,  and  also  to  consider  the  methods  used  for 
fixing  the  price  to  be  paid  for  copper  in  pyrites, 
copper  ores,  etc. 

The  Estimation  of  Moisture. 

This,  although  apparently  a  simple  proces.s,  is  con- 
ducted very  ditfirently  by  various  operators.  In 
copper  assay  offices  the  samples  are  generally  dried 
on  sheets  of  paper  placed  on  the  iron  plates  surround- 
ing the  furnaces,  and,  in  consequence,  the  temperature 
at  which  samples  are  dried  varies  considerably  during 
the  day  ;  in  the  morning  soon  after  the  fires  are 
lighted  the  temiierature  of  the  plates  is  low,  while, 
after  the  fires  have  been  in  use  some  hours,  the 
plates  are  hot  enough  to  char  paper  easily,  and, 
although  this  difference  may  not  materially  affect  the 
percentage  of  copper  in  low  produce  ores,  etc.,  it 
becomes  more  important  when  rich  precipitates,  con- 
taining 80  to  90  per  cent,  copper,  are  being  e.xamined. 

PERCENTAGE  OF  MOISTURE  LOST  AT  VARYING 
TEMPERATURES.    AIR  BATH. 

2r2T.         250-260' F.    300-310' F. 

Burnt  ore    .     .    .  4oO  .    .    .  J-33  .    .    .  IM 

oo  ...  -85  ...  1-00 

Precipitate      .    .  16  .    .    .  '51  .    .    .  '52 

.    .  -76  .    .    .  -91  .    .    .  107 


The  writer  was  present  some  time  ago  at  a  sampling 
of  copper  ore,  and  rich  English  precipitates,  when 
the  sampling  was  admirably  conducted,  but  the 
moisture  was  determined  in  the  following  most 
objectionable  manner. 

lib.  avoirdupois  was  weighed,  and  placed  in  a  thin 
shallow  cicular  pan  about  ten  inches  diameter,  made 
of  sheet  copper,  this  was  placed  on  a  slow  tire  and 
gradually  heated  to  dull  redness,  the  sample  being 
stirred  occasionally,  when  the  whole  sample  had  been 
exposed  to  a  dull  red  heat  for  about  ten  minutes,  the 
pan  was  removed  from  the  fire,  and  after  cooling,  the 
residue  was  removed  and  re- weighed,  the  loss  being 
calculated  as  "moisture." 

In  treating  chemically-made  precipitate  in  this  way, 
no  doubt  all  the  moisture  was  expelled,  but  much  of 
the  copper  was  converted  into  black  oxide,  while  it 
is  very  probable  that  with  pyrites  and  arsenical  ores, 
sulphur  and  arsenic  would  be  partially  expelled,  and 
the  apparent  percentage  of  moisture  increased. 

In  some  cases  the  determination  is  made  by  holding 
the  drying-pan  at  a  distance  over  an  open  tire,  but  in 
the  writer's  opinion  it  is  desirable  that  the  temperature 
and  manner  in  w^hich  the  moisture  is  to  be  taken 
should  be  more  clearly  defined  than  it  is  at  present, 
for  it  is  evident  that  in  cases  where  the  determination 
is  made  at  the  time  of  sampling,  and  the  wet  sealed 
samples  are  afterwards  dried  by  the   assayers,  any 


difference  in  the  temperatures  at  which  samples  are 
dried  will  cause  an  apparent  loss  or  gain  in  the  amount 
of  copper  present  in  the  parcel,  resulting  in  pecuniary 
loss  to  either  buyer  or  seller. 

Processes  for  the  Wet  Assay  of  Copper. 

Although  many  processes  for  the  estimation  of 
copper  are  known,  comparatively  few  have  come  into 
general  use  either  by  analysts  in  practice,  or  works 
chemists.  Most  of  the  latter  use  the  well-known 
cyanide  process  ;  in  some  cases  copper  is  precipitated 
as  sulphide,  and,  after  roasting  in  a  muffle,  is  weighed 
as  oxide  ;  in  a  large  copper  works  in  South  Wales, 
copper  is  precipitated  with  metallic  iron,  the  spongy 
metal  being  converted  into  oxide  by  roasting  in  a 
muffle,  and  weighed  as  such.  One  or  two  analysts 
in  this  country  use  the  iodide  process  (especially  for 
the  examination  of  refined  copper),  while  occasionally 
the  electro-deposition  method,  which  is  employed 
largely  in  the  United  States,  is  also  used.  I  am  in- 
formed that  titration  of  ammoniacal  copper  solutions 
with  standard  solution  of  sulphide  of  sodium  is  the 
method  occasionally  employed  by  one  analyst,  while 
I  am  not  aware  that  the  processes,  by  precipitation 
as  oxide  with  caustic  alkali,  ignition  of  cuprous  sul- 
phide mixed  with  sulphur  in  a  current  of  hydrogen 
gas,  or  the  precipitation  by  sulphocyanide  of  potas- 
sium and  sub-sequent  weighing  as  CnS,  are  used  by 
any  analyst  in  the  examination  of  samples  for  com- 
mercial purposes.  The  processes  I  personally  employ 
in  the  examination  of  all  copper  ores  and  products 
are  E.  O.  Brown's  iodide  process,  and  the  electro- 
deposition  method. 

That  more  care  is  needed  in  theexaminationof  copper 
products,  will  be  evident,  from  the  following  results, 
which  were  obtained  in  two  laboratories  (not  those 
of  practising  analysts)  constantly  engaged  in  this 
special  work  : — 

Laboratory  A.  Laboratory  B. 

3-25  "  .  .  300 

.S-2o  .  .  310 

338  .  .  3-29 

310  .  .  326 

3-35  .  .  3-28 

371  .  .  319 

301  .  .  360 

320  .  .  310 
317  .  .  307 
327  .  .  3-20 

321  .  .  321 
310  .  .  3-23 

302  .  .  2-90 

and  the  following — 

A.  B. 

3-38  .  .  3-09 

3-11  ,  .  339 

3-35  .  .  3-27 

3-12  .  .  3-10 

317  .  .  300 

In  each  of  these  samples  representing  parcels  of 
ore  weighing  from  200  to  350  tons  a  difference  of 
one-eighth  of  1  per  cent.  '125  per  cent.,  in  the  per- 
centage of  copper,  would  cause  the  jirice  to  vary  by 
Is.  6d.  per  ton  ;  or,  taking  the  low^  average  weight  of 
240  tons  per  parcel,  a  ditlerence  of  i'18  per  parcel  for 
every  '125  per  cent.  di8"erence  in  the  copper  assays. 

Again,  the  following  assays  of  burnt  ores  from 
copper  extracting   works  show  very  serious  differ- 

Works  Assays.  J.  iV.  ^V. 

Original  Assays.  Reassay. 

9-38  .  .  8-26 


9-26 

lOU 
912 

9-11 

8  05 
10-25 


8-70 


!-30 


I  So6 
"(  8-61 
J  885 
(8-83 
1101 

9  17 
(8-86 
■(  8-89 
18-11 
■|  8-31 

1210 
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VARIOUS  PYRITES  AND  BURNT  ORES. 


Vendors'  Assay. t. 


J.  W.  W. 


2-88 

308 

4-38 

4 -So 

4-.10 

4-61 

4-41 

4-65 

(4--I6 

— 

Re-trial 

•  4-38 
( 4-28 

4-28 

316 

2-99 

4-34 

400 

4-62 

4 -82 

4n4 

4-75 

Buyers'  Assays 

2 -33 
2-63 

2-24 
2-46 

2-49 

2-35 

n                      t» 

2-74 

2-63 

3-36 

3-40 

3-66 

3-So 

3-69 

3-85 

3  09 

3  73 

Vendors'  Assay 

316 

• 

(  2-'j7 
(  2-97 

Vendors', 

J. 

ir.  ir. 

Z-1S 

. 

3-62 

3-90 

• 

3C9 

Works  Assays. 

J. 

W.    1 

Original. 

Re-assay. 

2-88 

304 

^           , 

3-10 

2-36 

2-91 

2  89 

132 

3-S3 

. 

4-11 

PRECIPITATES. 
Vendors'.  J.  W.  W. 


were  used  to  check  the  Cornish  dry  assays,  and  its 
accuracy  was  assumed  from  the  fact  that  it  is  des- 
cribed by  a  well-known  recent  writer  on  metallurgy. 

The  modified  cyanide  process  now  used  in  copper 
extraction  and  alkali  works  is  as  follows,  for  poor 
cuprous  pyrites,  etc.  : — 
i  The  finely-powdered  ore,  100  grains  (in  some  works 
I  a  smaller  amount  is  taken)  is  dissolved  in  nitric  and 
hydrochloric  acids,  filtered  from  silicious  matter,  and 
i  largely  diluted  with  water.  Sulphuretted  hydrogen 
i  gas  is  now  pas.sed  through  the  solution,  and  the  pre- 
cipitated CuS,  PliS,  BioS,,  AsoSs,  etc.,  are  collected 
on  a  filter,  washed,  dried,  and  roasted  in  a  muffle. 
The  roasted  jiroduct  is  dissolved  in  nitric  acid,  the 
solution  evaporated  to  dryness  with  excess  of  pure 
sulphuric  acid,  heated  till  sulphuric  acid  fumes  are 
evolved,  and  allowed  to  cool,  diluted  with  water, 
excess  of  amnumia  added,  the  solution  filtered,  and 
the  blue  filtrate  titrated  with  solutiim  of  potassium 
cyanide,  the  standardising  of  which  is  made  with 
pure  copper-foil,  conducted  in  precisely  the  same 
manner  and  under  the  same  conditions  (weight  of 
copjier,  amount  of  sulphuric  acid,  volume  of  am-- 
moiiia,  bulk  of  solution,  manner  of  addition  of  the 
cyanide  solution)  as  in  examining  copper  ores.  This 
process,  if  carefully  conducted,  should  give  accurate 
results,  but  very  often  the  reverse  is  the  case.  Thus, 
in  examining  a  sample  of  cuprous  pyrites,  the  fol- 
lowing results  were  obtained  by  four  operators  in 
different  works'  laboratories  :— 


81-75 
77-60 
79-60 
77-25 
78-50 
Re-assay     7600 


79-72 
80-52 
77  94 
78-89 

■97 


-[73-1 


CUPREOUS  PYRITES. 
Works  Assays.  J.  W.  W. 


8-02 


8-70 
9-14 


Portions  of  the  finely-powdered  samples  which  had 
been  tested  by  the  works'  chemist,  were  forwarded  to 
me,  and  being  examined  by  the  iodide  process  gave 
the  following  results  : — 

8'82 

9'01  per  cent.  Copper. 

To  the  two  following  parcels  I  append  the  dif- 
ference in  value  between  the  works'  chemists  and  my 
own  assays — 

Works  Assay.  J.  W.  W.  ^'-^""f  Pared"'"' 

7-86  .  .  8-42  .  .  £75  17s.  6<i. 

7-96  .  .  8-3-1  .  .  57  lOs.  Od. 

My  results  in  the  above  list  were  obtained  by  the 
iodide  process  :  the  others,  with  the  exception  of  the 
precipitate  assays,  by  the  cyanide  process,  the  dis- 
crepancies being  due,  in  my  opinion,  chiefly  to  care- 
less work  by  the  operators,  but  partly  also  by  the 
difficulties  inherent  to  the  method  employed.  Thus, 
to  obtain  accurate  results,  it  is  well  known  that  the 
solution  must  not  contain  silver,  zinc,  nickel,  cobalt, 
or  manganese,  and  that  the  proportions  of  free  am- 
monia and  ammoniacal  salts  must  be  the  same  as  in 
the  copper  solution  used  for  standardising.  The 
cyanide  of  potassium  solution  also  decreases  in 
strength  on  keeping,  and  has  to  be  frequently  titrated 
with  known  amounts  of  copper. 

The  direct  titration  of  solutions  of  copper  ores, 
mattes,  precipitates,  &c.,  obtained  by  dissolving  in 
acid,  and  adding  excess  of  ammonia,  is  not  now,  I 
think,  used  by  any  analyst ;  but  to  my  certain  know- 
ledge it  was  the  process  used  five  years  ago  in  an 
assay  office  where  large  numbers  of  copper  samples 
are  regularly  examined.    The  results  obtained  by  it 


3-07 


3-16 


321 


3-27 


My  own  single  assay  by  the  iodide  process  was 
3'34  per  cent.  This  result  was  not  challenged,  nor 
was  I  requested  to  repeat  the  assay  ;  the  difference 
in  value  on  this  parcel  between  the  highest  and 
lowest  assay — 3'34,  3-07,  '27 — say  ^  per  cent.,  would 
be  £39,  a  matter  of  some  importance. 

In  the  folloviing  cases,  the  results  of  operators 
obtained  in  different  laboratories  and  my  own  results 
are  more  in  accord  : — 


A. 
3-30 
3-38 

J317 
IS'll 

301 


B. 

3-26 
3.40 
3-13 


J.   W.   W. 
3-29 
3-42 
315 


3  01) 
3  03  (" 


The  difficulties  previously  mentioned,  alteration  of 
strength  of  standard  solution,  necessity  of  having  a 
similar  amount  of  free  ammonia  and  ammoniacal 
salts  present,  as  in  the  copper  solutions  used  for 
standardising,  and  the  want  of  definition  in  the  end 
reaction,  in  my  opinion,  make  this  process  a  very 
undesirable  method  of  analysis  ;  to  the  use  of  it, 
and  the  following  process  for  the  assay  of  copper 
precipitates,  I  attribute  much  of  the  annoyance,  and 
occasionally  pecuniary  loss,  caused  by  discrepancies 
in  the  results  of  different  operators. 

The  following  method  is  much  used  in  copper 
extraction  works  for  the  estimation  of  copper  in 
precipitates,  and  other  products  rich  in  copper  : — 
20  grains  of  the  dried  precipitate  is  dissolved  in 
pure  nitric  acid,  and  the  solution  is  evajiorated  to 
dryness  with  excess  of  sulphuric  acid.  The  residue 
is  heated  till  sul)ihuric  acid  fumes  are  evolved  ;  after 
cooling  the  mass  is  dissolved  in  water,  filtered  from 
the  insoluble  residue,  and  the  filtrate  i)recipitated  by 
a  current  of  SH..  gas,  the  CuS  collected  on  a  filter, 
washed,  dried,  and  the  precipitate  removed  from  the 
filter  which  is  burnt.  The  precii)itate  with  some 
pure  sulphur  is  now  added  to  the  filter  ash  in  a 
porcelain  crucible,  and  ignited  in  a  muffle  till  the 
weight  remains  constant.  It  is  then  dissolved  in 
nitric  acid,  diluted,  and  excess  of  ammonia  added ;  the 
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small  precipitate  formed  is  washed,  dried,  ignited, 
and  its  weight  subtracted  from  the  original  weight 
of  the  calcined  oxide  which  is  then  calculated  to  the 
percentage  of  metallic  copper.  My  experience  of 
this  process  is  that  it  gives  variable  and  high  results, 
the  following  figures  being  obtained  by  an  analyst 
who  employs  this  method,  and  myself  by  the  iodide 
process,  on  portions  of  the  same  finely  divided  sample. 
My  results  have  since  been  confirmed  by  trials  with 
the  electro  deposition  method  : — 


Precipi- 
tation etc. 
78-65       . 


J.  W.  W. 
77'63  Iodide  and  electro-deposition. 


Works  Assays  two  Operators  at 
Different  Works. 

A.  B. 


80-8 
810 


792 
799 


J.  w.  w. 

79-48 
80-28 


The  precipitation  of  copper  as  sulphide  by  SHj, 
followed  by  ignition  of  the  dried  sulphide  mixed 
with  sulphur  in  a  current  of  hydrogen  gas  is  recom- 
mended by  Fresenius,  Journ.  Chem.  Sac,  Abstracts, 
1877,  vol.  ii.  p.  650  ;  and  also  by  Burre,  Journ.  Chem. 
Soc.  1878,  vol.  ii.  p.  337,  for  the  estimation  of  copper 
in  nickel  and  bronze  coinage.  In  the  latter  paper  it 
is  shown  that  the  current  of  hydrogen  cannot  be 
replaced  by  carbonic  anhydride,  as  the  results  are 
then  rather  high.  It  is  also  stated  that  the  results 
obtained  by  heating  a  mixture  of  sulphur  and  sulphide 
of  copper  in  a  covered  crucible,  removing  the  lid  for 
a  few  seconds  at  intervals  till  the  excess  of  sulphur  has 
been  volatilised,  and  weighing  the  resulting  mixture 
of  Cu.^S  and  UuO  (containing  theoretically  79-87  per 
cent,  of  metallic  copper)  gives  no  certain  indication 
of  the  metallic  copper  present.  My  experience  con- 
firms this  statement,  and  is  the  result  of  many  hun- 
dreds of  ignitions  of  mixtures  of  CuoS  and  sulphur, 
obtained  loy  precipitating  sulphuric  acid  solutions  of 
copper  with  hyposulphite  of  soda  ;  and  the  addition 
of  carbonate  of  ammonia  as  recommended  by  the  late 
David  Forbes  gives  no  better  results.  In  my  experi- 
ments, the  ignitions  were  made  over  a  good  Bunsen 
burner,  and  my  object  in  weighing  the  products  was 
to  get  a  rough  idea  of  the  jiercentage  of  copoer  present 
in  the  sample  under  trial.  An  objection  to  this 
process  is  made  by  A.  G.  Haddock  (Pharmaceutical 
Journal,  iii.  10,  p.  801),  who  states  that  the  mixture 
of  CuoS  and  sulphur  is  very  apt  to  boil  over  on 
heating,  unless  great  care  is  taken  in  regulating  the 
heat.  1  have,  however,  made  several  hundreds  of 
these  ignitions  without  experiencing  the  slightest 
diflttculty.  I  am  not  aware  that  any  English  analyst 
uses  either  of  these  proce.s.ses  for  the  determination 
of  copper  ill  ores  ;  and  the  fact  that  any  bismuth 
present  would  be  weighed  with  the  sulphide  of 
copper*  is  an  objection  to  its  use. 

The  method  by  precipitation  as  oxide  by  caustic 
potash  or  soda,  after  separating  the  copper  from 
other  metals,  is  recommended  by  A.  G.  Haddock,  in 
the  Pharm.  Journ.  previously  quoted,  as  especially 
suitable  for  the  determination  of  copper  in  cupreous 
pyrites  and  other  ores,  etc.,  containing  but  little  of 
the  metal. 

The  titration  of  ammoniacal  copper  solutions  by 
standard  solution  of  sulphide  of  sodium  is,  I  believe, 
used  by  one  analyst  in  this  country;  but  the  fact  that 

•  Since  writing  the  above,  I  have  been  informed  that  the 
method  by  igniting  subsulphide  of  copper  in  a  current  of 
hydrogen  gas  is  used  in  one  copper  extraction  worlis.  and  in 
testing  a  sample  of  cupreous  pyrites  containing  from  3  to  4  per 
cent,  of  copper  by  net  assay,  the  results  by  this  process,  and 
my  own  by  the  iodide  process,  differed  by  -Qi  par  cent.  only. 


the  sulphide  solution  rapidly  decreases  in  strength, 
and  requires  standardising  every  time  it  is  used, 
renders  the  process  disadvantageous. 

The  methods  of  separating  copper  by  precipitation 
with  sulphoeyanide  of  potassium  or  ammonium, 
and  as  metal  by  metallic  zinc,  are  not,  I  believe,  used 
by  any  analyst  in  the  examination  of  commercial 
samples. 

The  following  process  is  used  at  a  large  copper 
smelting  works  in  vSouth  Wales. 

The  ore,  matte,  precipitate,  etc.,  is  dissolved  in 
nitric  acid,  excess  of  sulphuric  acid  is  added,  and  the 
solution  evaporated  till  sulphuric  acid  fumes  are 
evolved  ;  after  cooling,  the  residue  is  treated  with 
water,  and  filtered.  To  the  clear  solution  strong 
solution  of  sulphide  of  sodium  is  added  in  excess, 
but  care  is  taken  that  the  mixture  has  a  distinct  acid 
reaction.  The  jirecipitated  sulphides  are  filtered  off 
and  washed,  then  treated  with  an  alkaline  solution 
of  sodium  sul])hide  to  remove  arsenic  or  antimony. 
The  precipitate  of  CuS  is  now  dissolved  in  nitric 
acid,  sulphuric  acid  atfded,  and  the  solution  evapora- 
ted to  expel  the  nitric  acid,  cooled,  treated  with  water, 
and  filtered.  From  the  solution  copper  is  precipitated 
by  metallic  iron,  the  precipitated  metal  washed,  dried 
in  a  platinum  crucible,  and  converted  into  oxide  by 
roasting  in  a  mutfle;  after  weighing,  it  is  dissolved  in 
nitric  acid,  and  excess  of  ammonia  added  ;  the  small 
precipitate  of  oxide  of  iron  formed  is  washed,  dried, 
and  ignited,  its  weight  being  deducted  from  the  oxide 
of  copper.  I  have  not  tried  this  process  myself,  but 
am  informed  that  it  gives  satisfactory  results  when 
tested  with  a  known  weight  of  pure  copper.  The 
following  results  were  obtained  in  examining  a 
sample  of  copper  matte  by  the  above  process  at  a 
copperworks,  and  by  myself  : — 


"Worlis  cliemist  by  iron  precipitation  method 
Iodide  process,  J.  W.  W.         ;  .  i 


66-92 
66-78 


By  the  addition  of  solution  of  sodium  hyposulphite 
to  hot  sulphuric  acid  snlutions  of  copper,  a  flocculent 
precipitate  of  .subsulphide  of  copper  mixed  with  sul- 
phur is  oljtaiued,  which  can  be  readily  filtered  and 
washed  with  boiling  water  ;  arsenic  and  antimony  if 
present,  are  also  precipitated  ;  tin,  iron,  zinc,  nickel, 
cobalt,  and  manganese  are  not  precipitated.  On  ignit- 
ing the  precipitate  the  excess  of  .sulphur,  and  most  of 
the  arsenic  (if  any  is  present)  is  expelled,  an  impure 
subsulphide  of  copper  remaining.  I  have  used  this 
method  extensively  for  separating  copper  from  solu- 
tions of  ores,  mattes,  precipitates,  etc. ;  it  dispenses 
with  the  use  of  sulphuretted  hydrogen,  which  ia  in 
some  localities  an  objectionable  reagent. 

The  process  described  by  E.  O.  Brown  (Quarterly 
Journal  of  the  Chemical  Society,  vol.  x.  p.  65,  and 
which  is  also  described  in  Dr.  Percy's  "Metallurgy  of 
Copper")  is  based  on  the  fact  that  when  solutions  of 
cupric  salts  are  mixed  with  excess  of  iodide  of 
potassium,  subiodide  of  copper  and  free  iodine  are 
formed  ;  and  that  this  iodine  can  be  titrated  with  a 
solution  of  hyposulphite  of  soda. 

1000  grains  of  recrystallised  hyposulphite  of  soda 
are  dissolved  in  a  Winchester  of  distilled  water,  and 
the  solution  is  standardised  by  dissolving  portions  of 
electrotype  copper,  varying  in  weight  from  6  to  8 
grains,  in  nitric  acid,  boiling  to  expel  nitrous  fumes, 
and  diluting  with  water.  Solution  of  sodium  car- 
bonate is  now  added  till  a  permanent  precipitate 
forms,  showing  that  all  the  free  acid  has  been 
neutralised  ;  and  then  acetic  acid  in  excess.  To  this 
solution  iodide  of  potassium  in  excess  is  added,  and 
the  fla.sk  or  beaker  shaken  till  it  is  dissolved.  The 
solution  of  hyposulphite  is  now  run  in  gradually 
from  a  burette,  when  most  of  the  free  iodine  is 
removed,  starch  solution  is  added,  and  the  titration 
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finished  in  the  usual  manner.  From  the  number  of 
measures  of  hyposulphite  solution  used,  the  value  of 
1000  measures  can  be  calculated 

In  the  original  paper  experiments  are  recorded, 
showing  that  dilution  of  the  solution  within  wide 
limits  had  no  effect  on  the  reaction,  and  it  is  stated 
that  no  metals  except  lead  and  iron  interfere — the 
former  owing  to  yellow  iodide  of  lead  being  formed, 
preventing  the  end  reaction  from  being  sharp,  the  red 
colour  of  ferric  acetate  also  interferes,  and  I  am  also 
inclined  to  think  that  the  ferric  acetate  liberates 
iodine  from  potassium  iodide.  No  experiments  are, 
however,  recorded  regarding  the  action  of  other 
metals,  and  it  may  be  stated  that  in  this  and  other 
papers  generally  on  the  estimation  of  copper,  experi- 
ments made  on  weighed  (piantities  of  jiure  copper 
alone  are  given  in  proof  of  the  accuracy  of  proces.ses ; 
and  although  this  may  be  satisfactory  for  assays  of 
refined  coppers  or  chemical  products,  it  is  not  so  when 
mineralscontaining — besides  copper— varyinga  mounts 
of  silver,  arsenic,  antimony,  lead,  bismuth,  zinc,  nickel, 
cobalt,  manganese,  iron,  etc.,  ITave  to  be  examined. 

The  writer  has  examined  many  hundreds  of  samples 
of  all  descriptions  of  copjier  ores  and  products  by  this 
process,  and  would  recommend  it  as  a  most  valuable 
niethod,  far  superior  to  processes  previously  described 
iri  this  iKiper  ;  and  for  cojijier  ores  and  products  (as 
distinguished  from  solutions  of  pure  copi)er  .salts),  it 
is,  in  his  opinion,  jireferable  even  to  the  electro- 
deposition  process. 

For  cupreous  pyrites,  burnt  ores,  etc.,  the  following 
methods  may  be  used  :  50—100—150  grains  are 
dissolved  in  acids,  evaporated  to  di-yness  with  excess 
of  sulphuric  acid,  diluted  with  water  and  filtered. 
From  this  solution  the  copper  is  .separated  with  hypo- 
sulphite of  soda  at  CuoS,  the  precipitate  dried,  ignited, 
dissolved  in  nitric  acid,  evaporated  with  sulphuric 
acid  to  separate  traces  of  lead,  diluted  with  water 
and  filtered,  sodium  carbonate  added  in  excess,  and 
then  acetic  acid  to  acid  reaction.  Potassium  iodide  is 
now  added,  and  the  titration  conducted  as  in 
standardising. 

As  an  alternative  method  the  ore  may  be  calcined, 
dissolved  in  hydrochloric  acid,  the  ferric  salt  reduced 
by  boiling  with  solution  of  sodium  suljihite,  and 
and  pa.ssing  SH^  gas  through  the  cold  solution.  The 
precipitated  sulphides  are  washed,  dis.solved  in  nitric 
acid,  and  the  process  conducted  as  before.  ■ 

Richer  copper  ores,  mattes,  precipitates,  etc.,  are 
dissolved  in  ajipropriate  solvents,  the  weight  taken, 
and  is  generally_  such  that  from  7  to  9  grains  of 
metallic  copper  is  present.  The  solutions  are  pre- 
cipitated either  with  hyposulphite  of  soda  or  sul- 
phuretted hydrogen  gas,  the  suli)hides  being  dissolved 
in  acids,  and  treated  as  before. 

To  satisfy  myself  regarding  the  accuracy  of  this 
process,  I  made  many  experiments,  using  known 
weights  of  pure  electrotype  copjier,  silver,  arsenic, 
antimony,  lead,  cadmium,  bismuth,  tin,  manganese, 
zinc,  and  iron  salts.  The  solutions  were  made  to 
represent  cupreous  burnt  ores,  mattes,  cupriferous 
lead  regulus,  second  quality,  and  rich  precipitates, 
etc.  Experiments  were  also  made  in  many  cases 
with  the  metals  separately. 


Tiihcii. 

Found. 

5-068  Cu 
•oU  Ag 

5069  Cu 

5-0?4  Cu 
1-013  Zn 
1-072  Cd 

5031  Cu 

5-031  Cu 
1-005  Zn 

5035  Cu 

5-176  Cu 
105  As 

5-164  Cu 

S056  Cu 
1-061  As 

5-052  Cu 

Ta/.cii. 

Found. 

Ta/.rn. 

Found. 

5-053  Cu 
1-20  gr. 
TriXitrate 
Bismuth. 

5011  Cu 

1     5078  Cu 
\     1-20  gr. 
i  Tri- Nitrate 
\  Bismuth. 

5-072 

5-208  Cu 
llBgrs.  crj-s. 
Manganous 
Sulphate. 

5-208 

5-235  Cu 
1-05  Su 

5-211  Cu 

5011  Cu 
lOlSu 

5-021 

In  these  experiments,  with  the  exception  of  the  two 
last,  the  metals  were  dissolved  in  dilute  nitric  acid, 
boiled  to  expel  nitrous  fumes,  excess  of  sodium 
carbonate  added,  then  acetic  acid  to  acid  reaction, 
and  the  titrations  made  as  before.  In  the  two  ex- 
])eriments  with  tin,  the  metals  were  treated  with 
nitric  acid,  evaporated  with  sulphuric  acid,  diluted 
with  water,  filtered,  and  the  filtrates  treated  as 
before. 

The  following  experiments  of  mixtures  represent 
various  classes  of  products  which  are  constantly  being 
assayed  ; — 

CUPREOUS  PYRITES  AND  BURNT  OUES  =  50  Gkaixs. 


Iron 

311  Grains. 

(Sulphate  =  to) 

Zinc 

r058    Cuprous  sulpliidc. 

3-01     qrs.  =  to 

2-401  Cu. 

TriNitrate  Bismuth 

-.30 

l>ead 

1 0'.'S    By   standard    solu- 

tion iodide  pro- 

cess found -iOlO 

4 

grains  copper. 

Arsenic    . 

1-0  .'4 

Copper 

202  Grains. 

CUPRIFEROUS  LEAD  REGULUS-25  Grains. 

Lead 

300  Grains          .           .        300 

Antimony 

2-00        ..              .           .        2-03 

Arsenic    . 

200        „              .           .        2-00 

Iron 

2-00        „              .           .        200 

Copper     . 

,.„,,;  Zinc          .           .        1.00 
=  "'-^  1  Cojjper     .           .        5-016 

Copper  found    . 

5-003  Copper  found       .        5-001 

Cuprous  sulphide  (.')  weiglied— 

7-66  Grains. 

8-69  Grains. 

Equal  to— 

6-093  Grains  Cu 

6910  Grains  Cu. 

SECONDS  PRECIPITATES  =  20  GRAINS. 

Lead 

■82              -80              -82 

Tin 

-40               -JO               -40 

Arsenic     . 

-62               -61               -60 

Bismuth    . 

-10               -40               -40 

Iron 

800             800             803 

Zinc 

-40               -36               -JO 

Copper 

8-072           8-143          8044 

Copper  found      . 

8-U43           8-1-23           S-019 

Sulphides  weighed 

10-71          10-99            1069 

Equal  to  nielallic  copper       S-578           8777           S'SaS 

RICH  PKKCIPITATES  =  10  Chains. 

Iron,  -42       Arsenic,  -103           Lead,  "23       Zinc,  -23 

i„v          ('opper  taken 
'"M         Found 

8-3105 

8-315 

Sulphides  weighed       .       .        10-o2  =  8-102Cu. 

( Iron,  -44    Arsenic, 

•255    Lead,  -21    Zinc,  -25    Tin,  20 

,, .  '            Copper  taken 
"'•  ■,            Found 

.       .        .         8-551 
8-515 

(           Sulphides  we 

ighed    ,        .        10-955  =  8-7.iOCu. 

A  solution  was  made  up  containing — 


Copper    .    13-282 


Arsenic 
Lead 
Zinc 
Iron 


1-01 
1-01 
1-00 
3-00 


!  ^8*f».T*i  Grains  Cu  approximately 
eqiial  to  10  grains  copper  pre- 
cipitate. 
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Two  portions  of  }  each  gave — 

Copper  found   .           .           .       8-656  8-650 

Sulphides  weighed    .           .      10-925  10-92 

Kqual  to  metallic  copper     .        8-7-25  8-721 


Iron 

Copper  taken  . 
(--opper  found  . 
Sulphide  weighed 

Copper  taken 
Copper  found 
Zinc  . 


3-08  Grains. 
8015 
8-021 
10-115  =  8-318  Cu. 

D'OOO  Grains. 

5-1)63 

5-085 


dissolved  in  nitric  acid,  evaporated  to  dryness  with  sulphuric 
acid,  filtered,  etc.,  excess  of  sodium  carbonate  and  acetic  acid 
added,  and  the  titration  made  as  usual. 

In  the  experiments  of  mixtures  representing  burnt 
ores,  precipitates,  etc.,  the  solutions  of  the  metals 
were  mixed, evaporated  to  dryness  with  sulphuric  acid, 
diluted  with  water,  filtered,  the  hot  solution  precipi- 
tated with  hy])osulphite  of  soda,  the  precipitate 
washed,  dried,  ignited  and  weighed.  The  impure 
CuoS  was  dissolved  in  nitric  acid  and  treated  as  pre- 
viously described. 

Some  time  ago,  experiments  were  made  by  the 
writer  to  see  if  the  prejudicial  action  of  ferric  salts 
could  not  be  eliminated,  so  that  the  process  could  be 
used  to  examine  coi.)per  precipitates  containing  from 
60  to  90  per  cent,  of  metallic  copper  without  pre- 
viously separating  the  iron.  For  this  purpose  solu- 
tions of  arsenic  acid  and  phosphate  of  soda  were 
added  to  the  copper  solutions  previous  to  the  addi- 
tion of  sodium  carbonate  and  acetic  acid,  arseniate 
and  phosphate  of  iron  were  precipitated,  and  the 
iodine  reaction  was  not  affected.  When  phosphate  of 
soda  solution  was  addedtocopper  solutions,  no  change 
occurred  in  the  amount  found  on  titration,  or  when 
small  amounts  of  iron  were  jiresent ;  with  more  iron 
the  large  amount  of  precipitated  phosphate  or 
arseniate  of  iron  seeiued  to  interfere,  representing  in 
a  60—70  per  cent,  precipitate,  about  -40  per  cent,  in 
the  amount  of  copper  present. 


Taken. 

o-232grs.  Cu.  5-210  Cu. 

rigrs.  crys.  I'hosphate  of  .Soda 

5-26.'!gr3.  Cu.  5-261  Cu. 

12gr3.  crys.  Phosphate  of  .Soda 

5-161grs.  Cu.  5-158  Cu. 

12gr3.  crys.  Phosphate  of  .Soda 


Found. 


End  reaction  not  distinct,  but 
8-797gr3.  Cu  found. 

8-677  Cu. 


8-67ogra.  Cu. 
•505  Fe. 

8-67-2gr3.  Cu. 
•505  Fe. 
15grs.  Phosphate  of  Soda 

8-665gr3.  Cu.  j  8-663  Cu. 

'515  Fe. 
ISgrs.  Phosphate  of  Soda 

8 672grs.  Cu.  I  8607 

2^00    Fe.  , 

20gr3.  crys.  Phosphate  of  Soda  ' 

In  the  following  experiment  the  copper,  arsenious 
acid  and  iron  -were  dissolved  in  nitric  acid,  well  boiled, 
the  solution  diluted,  excess  of  sodium  carbonate  and 
acetic  acid  added,  and  the  titration  mtde  as  usual — 

7-99i?r3.  Cu  taken  I  7  953  Cu  found. 

1-81         Fe 

As,0.,  lOOgrs.  I 

Two  other  experiments  with  phosphate  of  soda  and 
ferric  salts  were  as  follows — 

8-681  Cu  taken  8611  Cu  found 

2-27   Fe 

20gr3.  crys.  Phospliate  of  Soda 

8-759  Cu  taken  8729  Cu  found 

1-95  Fe 

ISgrs.  crys.  Phosphate  of  Soda 


An  objection  to  this  process  has  been  made  by  cer- 
tain copper  extraction  ■.^■orks  ;  and  supported  by  a 
well-known  metallurgical  chemi.st.  It  is  stated  that 
arsenic  present  as  aisenic  acid  in  solutions  of  copper 
separated  in  the  ordinary  course  of  analysis  from 
cnpreuus  pyrites,  in  an  iicetic  acid  solution  liberates 
iodine  from  solution  of  potassium  iodide,  and  that 
this  iodine  measured  in  the  usual  way  by  standard 
hyposulphite,  caused  the  copper  as.says  to  be  above 
the  true  percentage.  This  objection  w-as  strenuously 
urged  some  three  years  ago  by  buyers  of  cupreous 
pyrites,  and  letters  detailing  experiments  made  in 
refutation  were  written  by  me,  and  were  copied  and 
forwarded  by  my  then  employers  to  the  buyers  con- 
cerned. 

In  the  following  experiments,  portions  of  electro- 
type copper  and  metallic  arsenic  were  dissolved  in 
nitric  acid,  the  solutions  boiled  well  and  evaporated 
to  a  small  bulk,  diluted,  an  excess  of  sodium  carbo- 
nate solution  and  acetic  acid  added,  and  the  titrations 
made  as  u.sual. 

2-n21gr3.  Copper  taken  2  019  Cu  found 

2-00  Metallic  .Arsenic 

l-121gr».  Copper  taken  4-109  Cu  found 

1-018  Metallic  Arsenic 

2  065gr3.  Copper  taken  2066  Cu  found 

20-2  grs.  Arseniate  of  Soda 

2rigr.s.  of  arseniate  of  soda  were  treated  with  strong 
nitric  acid,  the  excess  being  removed  by  evaporation  ; 
sodium  carbonate  being  then  added  in  exce.'-s  and  the 
solution  acidified  with  acetic  acid,  and  30grs.  crystals 
potassium  iodide  added.  After  standing  2.5  minutes, 
traces  only  of  iodine  were  liberated. 

2grs.  metallic  arsenic  were  dissolved  in  excess  of 
nitric  acid,  and  evaporated  to  a  small  bulk,  then 
sodium  carbonate  added  in  excess,  and  the  .solution 
acidified  with  acetic  acid,  SOgrs.  crystals  of  potassium 
iodide  were  added,  after  standing  25  minutes,  traces 
only  of  iodine  were  liberated. 

30grs.  of  potassium  iodide,  water  and  acetic  acid 
were  mixed,  traces  only  of  iodine  -were  liberated  after 
standing  one  hour. 

I  regret  that  more  recently  this  objection  (the  inter- 
ference of  arsenic)  was  apparently  confirmed  by  the 
following  "doubtful  "  assays  which  were  supplied  to 
copper  extraction  works.  It  is  usual  for  works  buying 
cupreous  pyrites  to  .send  their  wet  assays  of  parcels 
to  the  dry  copper  assayers  who  "  settle ''  the  produce, 
and  it  is  understood  that  there  must  be  a  certain 
margin  between  the  wet  assay  and  the  "  settled  pro- 
ciuce,"  for  example  in  pyrites  containing  3-00  per  cent, 
of  copper  by  accurate  -\vet  assay,  the  settled  produce 
will  be  about  2j  per  cent.,  no  buyer  would  care  to 
give  2i,  but  formerly  it  might  have  been  settled  at  2 
per  cent.,  or  even  lower.  In  these  samples  some  diffi- 
culty occurred,  the  copper  assayer  was  reriuested  to 
send  his  wet  assays  and  afterwards  portions  of  the 
samples  his  chemist  had  operated  on  to  be  tested  at 
the  buyers'  works.  The  results  obtained  confirmed 
I  their  original  wet  assays,  and  a  letter  was  received 
stating  that  the  results  showed  most  clearly  that  the 
objection  ]  reviously  taken  to  the  iodide  process  was  a 
valid  one,  and  that  it  was  seriously  inaccurate  for 
testing  samples  of  cupreous  pyrites. 

The  assays  were  as  follow  : — 

Two  Parcels. 
Original  works  wet  ass.iys      „        ..       ~ 


A. 
3-26 


Portions  of  samples  assumed  to  have  been 
operated  on  bv  iodine  process  by  copper  as- 
sayers' chemist ;  tests  made  at  copper  extraction 
works • 

"Doubtful  "  results  assumed  to  have  been  made 
by  iodide  process  and  sent  to  the  copper  extrtic- 
tion  works 3-38 


3-25 


B. 

312 


308 


3-31 
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I  have  examined  my  note-books  carefully,  and 
cannot  find  any  record  of  tbe  examination  of  these 
samples.  All  parcels  I  examined  are  numbered  con- 
secutively, and  there  are  none  missing;  moreover  I  was 
not  informed  that  such  a  serious  blunder  had  occurred. 
I  am  therefore  compelled,  however  much  I  may 
regret  doing  so,  to  assert  that  the  results  3'38and  3'34 
percent,  are  "doubtful"  assays,  and  are  not  of  the 
slightest  value  in  determining  the  reliability  or  other- 
wise of  the  iodide  process. 

The  method  described  as  De  Haen's  process 
in  "Freseniu-s'  Quantitative  Analysis,"  6th  edition, 
p.  230,  is  a  modification, — to  a  neutral  solution  of 
copper,  or  a  solution  moderately  acidified  with 
sulphuric  acid,  potassium  iodide  is  added,  and 
the  liberated  iodine  titrated  as  usual.  Bayley, 
in  a  paper  on  the  analysis  of  copper,  zinc,  and 
nickel  alloys  (Philosophical  Magazine,  (5)  6, 
p.  14  ;  and  Journal  of  the  Chemical  Sociefi/,  1879 
(2),  p.  485),  uses  the  same  process,  dissolving  the  alloy 
in  nitric  acid,  then  expelling  it  by  evaporation  to  dry- 
ness with  sulphuric  acid  ;  after  cooling,  the  suljihates 
are  dissolved  in  water,  potassium  iodide  added,  and 
the  liberated  iodine  titrated  as  usual.  An  objection 
to  this  modified  process  is  that  iodine  is  more  readily 
liberated  from  solutions  of  iodide  of  potassium  mixed 
with  sulphuric  acid  than  with  acetic  acid,  and  there 
can  also  be  no  doubt  that  if  arsenic  acid  is  present, 
iodine  will  be  liberated  and  calculated  as  coj)per.  To 
the  neglect  of  this  fact,  and  disregarding  that  all  my 
titrations  were  made  in  acetic  acid  solutions,  I  attri- 
bute the  doubts  expressed  by  some  chemists  as  to  the 
accuracy  of  E.  O.  Brown's  process. 

The  method  by  precipitation  with  metallic  iron, 
and  weighing  the  spongy  precipitate  of  metallic  cop- 
per, although  used  to  some  extent  abroad,  is  not,  I 
believe,  used  as  a  commercial  method  in  this  country. 

The  deposition  of  copper  by  the  voltaic  current  has 
not  become  a  standard  method  in  this  country,  though 
it  has  been  used  by  some  operators,  but  it  is  largely 
used  in  the  United  States.  The  statements  made  by 
various  writers  with  regard  to  its  accuracy  are  very 
discordant. 

Thus  in  a  review  of  the  pocket  book  for  manufac- 
turers of  soda,  potash,  and  ammonia  (Chemical  A'ews, 
vol.  47,  p.  140),  it  is  stated  on  the  authority  of  G. 
Lunge,  "  that  the  electrolytic  method  for  the  deter- 
mination of  copper  in  cupreous  pyrites  has  not  yet 
been  adopted  in  copperworks,  as  it  has  not  been  found 
practicable  to  obtain  the  copper  sufiioiently  pure  by 
a  single  precipitation."  He  recommends  the  precipi- 
tation of  copper  as  sulphide,  with  certain  precautions  ; 
and  the  ignition  of  the  precipitate  mixed  with  sulphur 
in  a  current  of  hydrogen  or  coal  gas. 

A.  G.  Haddock,  in  his  jiaper  previously  quoted,  in 
speaking  of  the  deposition  of  copper  from  sulphuric 
acid  solutions  by  electrolysis,  recommends  the  addi- 
tion of  a  little  nitric  acid  to  the  solution,  and  pre- 
cipitation in  a  platinum  di.sh.  He  states  that  much 
diflSculty  is  experienced  in  precipitating  the  last 
traces  of  copper,  and  recommends  that  these  traces 
should  be  precipitated  with  sulphuretted  hydrogen, 
and  weighed  as  CusS,  the  amount  of  metallic  copper 
so  obtained  being  added  to  that  directly  obtained  by 
electrolysis.  He  advocates  its  use  as  one  of  the  few 
reliable  methods  for  the  separation  of  copper  and 
zinc,  and  states  that  two  small  Bunsen  elements  give 
sufficient  current.  Contrary  to  the  experience  of 
Luckow,  who  has  also  described  a  modification  of 
this  proce.ss  (see  "  Crooke's  Select  ^Methods  of  Chemi- 
cal Analysis,  or  Quantitative  Analysis,"  T.  E.  Thorpe, 
p.  209),  he  states  that  arsenic  interferes,  depositing 
on  the  copper  towards  the  end  of  the  deposition. 

In  the  Chemical  J\^ews,  vol.  xliv.  p.  279,  a  paper  is 
published  by  J.  B.  Mackintosh,  which  had  been  read 


before  the  American  Institute  of  Mining  Engineers, 
May,  1881,  on  the  "Electro-deposition  of  Copper." 
He  describes  Luckuw's  method,  and  gives  results  by 
it,  and  also  by  electrolysing  sulphuric  acid  solu- 
tions of  pig  copper  and  brass,  showing  that  the 
electro- deposition  method  from  solutions  containing 
organic  acids  gave  too  high  results.  In  the  discussion 
fallowing  the  reading  of  the  paper,  Mr.  S.  V.  Sharpies, 
of  Boston,  U.S.,  referred  to  some  experiments  made 
by  himself,  and  also  to  those  of  Mr.  E.  V.  McCaudless, 
made  in  1864,  and  published  in  the  American  Journal 
0/  Sciejice  a7id  Art,  Junuary,  1865,  on  the  "Electro- 
deposition  of  Copper  from  a  Sulphuric  Acid  Solution 
in  a  Platinum  Dish."  These  experiments  are  of  the 
same  character  as  are  generally  published ;  pure 
electrotype  copper  was  dissolved  in  nitric  acid,  the 
solution  evaporated  to  dryness  with  sulphuric  acid, 
the  residue  dissolved  in  water  and  electrolysed. 
Almost  any  process  will  give  good  results  with  such  a 
solution,  but  it  is  a  very  different  matter  when 
arsenic,  antimony,  bismuth,  silver,  or  large  amounts 
of  ferric  salts  are  present. 

Mr.  Sharpies  .stated  that  a  large  excess  of  free  acid, 
if  present,  must  be  neutralised  with  ammonia,  but 
that  a  small  amount  of  nitric  acid  is  not  prejudicial. 
He  takes  from  two  to  five  grammes  of  ore,  etc., 
disi^olves  in  nitric  and  sulphuric  acids,  heats  to 
boiling,  dilutes  with  water,  and  filters  into  a 
platinum  dish,  electrolysing  the  solution  with  the 
current  from  two  Grove's  cells,  stating  that  if  the 
dish  is  put  in  the  circuit  in  the  evening,  the  copper  is 

fenerally  completely  precipitated  the  next  morning, 
[e  remarks  that  the  commercial  allowance  for  errors 
is  half  of  one  per  cent.,  but  that  duplicate  assays 
rarely  vary  more  than  one-tenth  of  one  ('10)  \)er  cent. 
My  experience  with  this  process,  using  the  current 
from  two  large  Daniell's  cells,  and  precipitating  the 
copper  in  a  platinum  dish,  is  that  the  process  is  not 
satisfactory  in  all  cases  ;  the  results  are  accurate 
with  pure  solutions  of  copper  acidified  with  sulphuric 
acid,  but  if  silver  or  bismuth  is  present,  they  are 
deposited ;  and  in  one.  experiment  tin  was  also 
deposited  with  the  copper.  In  the  presence  of  ferric 
sulphate  the  precipitation  is  delayed,  while  in  a 
nitric  acid  solution  rendered  ammoniacal  and  acidi- 
fied with  suliihuric  acid,  a  sensible  amount  of  copper 
was  left  in  solution.  With  refined  or  bar  coppers 
and  rich  precipitates,  eight  or  nine  grains  of  copper 
may  easily  be  precipitated  during  the  night.  Mattes, 
ores,  cupreous  pyrites,  and  burnt  ores  are  rarely  pre- 
cipitated in  one  night,  often  requiring  forty-eight, 
and  sometimes  seventy-two  hours  for  complete  pre- 
cipitation, even  after  a  double  evaporation  with 
sulphuric  acid,  to  expel  the  nitric  acid  as  completely 
as  iiossible. 

In  the  following  experiments  the  deposited  copper 
i  was   well    washed   with    water,   the   dish   was   then 
[  rinsed   with  alcohol,  and   dried   in   the  air-bath   at 
212—220"  F. 
H.SO.  solution.    .•!"85gr9.  Cu  taken.    ST'Jgrs.  Cu  found. 
Nitric  acid  pnlntion,  excess  of  ammonia  added,  and  care- 
fully acidified  with  sulpliuric  acid  ;— 

3'892gr3.  Cu  taken.                    3-8)7gr3.  Cu  found. 
382i! 3-782 

j      Both  the  solutions  from  these  experiments  showed 
that  the  copper  was  not  completely  precipitated  on 
j  addition  of  sulphuretted  hydrogen  solution. 

H;S0.  solution.    3'733gr3.  Cu  taken. 
!  -914  „    Ag 

'  4-617  „  ;i'6,'59grs.  found. 

Nitric  acid  solution  rendered  ammoniacal,  and  acidified 
witli  sulpliuric  acid  :— 

Copper  ...  S'lSlgrs. 
Silver 1'43  ,. 

4-861   ,.  4-8Ugr9.  found. 

HtSO,  solution.    Copper  ILilers.  taken.    4-131grB.  Cu  found. 
Arsenic   '856  „ 
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In  this  experiment  the  metals  -were  dissolved  in 
nitric  acid  and  the  solution  evaporated  with  sul- 
phuric acid,  the  residue  dissolved  in  water,  and  the 
solution  electrolysed. 

H1SO4  solution.    Copper.  4-5]2gr9.  taken.  Metal 

Solution  of  carbonate  of  bismuth  added  .  4  ^"Ogrs.  deposited. 

Copper  taken.  8-856gr3.    Zn -255   As -215  Sn -21    Pb -11   Te -45 
found,  8-9OG  .. 

Copper  taken,  8-712gr9.    Zn  220   As -25    Sn -381  Pb -23   Fe -41 
found.  8-674   ., 

Copper  taken.  S-8.33gra.    Zn  -26    As  -21     Sn  -32    Pb  -30  Fe  -40 
found,  8-828  ,. 

Copper  taken,  8-032gr3.    8-009gr8.  found. 
Iron  ,,      3-01     ,,    (as  ferric  sulpliate.) 

Copper  taken.  5-231grs.  Znri55  As.2-00  Sb 2-035  Pb3-00  Fe2  02 
found,  5-200  „ 

Copper  taken,  5-289gr3.  Zn  POi  As  2-035  .Sb  1-985  Pb  2-96  Fe  2-05 
„       found,  5-288 

Copper  taken,  20t4grs.    ZnPOO    AsPlO    Pbl'30    Fe  31-52 
,,       deposited  after  forty-eiglit  hours,  -819grs. 

Copper  taken.  2-I86gr3.    Zn  1-07    As -99     Pbl-02    Fe  31-56 
,,       deposited  after  forty-eight  hours.  -OlOgrs. 
„  „  „     seventy-two    „     1226  ,, 


Total 


2-172 


Copper  taken,  8  336gr3.    Zn  -135  As  -66  Pb  -81  Sub  carbonate 
of  Bi  -60    Iron  806    Sn  -160 
„       metal  deposited.  8-816Rrs. 

In  all  the  above  experiments  the  solutions  of  the 
metals  or  salts  in  nitric  acid  were  mixed  and  evapo- 
rated to  dryness  with  .sulphuric  acid,  the  residue 
dissolved  in  water,  the  solution  iiltered  and  electro- 
lysed. In  working  this  method  of  analysis  recently, 
I  have  experienced  difficulty  in  precipitating  the  last 
traces  of  copper,  having  had  to  leave  the  dish  in  the 
circuit  for  forty  hours. 

Bar  Copper— results  by  iodide  process— 
95'13  95-20 

Another  sample,  9512— 95-17  per  cent. 


By  the  electro-deposition  process- 
After  eighteen  hours  . 
„      twenty-four  hours  longer 

91-98 
•27 

9503 
•28 

Deduct  silver    . 

95  25 
-16 

95-31 
•16 

95-09 

95-15  per  cent. 

My  experience  is,  that  while  the  results  with 
refined  or  bar  coppers  and  rich  precipitates  agree 
well  with  those  obtained  by  the  iodide  process,  those 
obtained  by  electroly.sing  sulphuric  acid  solutions  of 
mattes,  copper  ores,  etc.,  are  generally  slightly  below 
the  true  percentage. 

With  burnt  ores,  cupreous  pyrites,  and  ores  con- 
taining but  little  copper,  I  first  precipitate  with  sul- 
phuretted hydrogen,  di-ssolving  the  sulphide  in  nitric 
acid,  and  evaporating  this  .solution  with  excess  of 
sulphuric  acid,  the  sulphates  dissolved  in  water  give 
a  solution  from  which  copper  (and  bismuth)  is  readily 
deposited.  The  results  by  the  battery  ]irocess  are 
generally  from  '01  to  -04  per  cent,  higher  than  by  the 
iodide  process,  this  being  caused  by  a  slight  deposit 
of  bismuth. 

In  the  following  case,  where  much  bismuth  was 
present,  the  result  by  the  battery  process  is  con- 
siderably higher  : — 

Battery  or  electro-deposition  process  539  per  cent. 
Iodide  process.  J.  W.  W.     .        .       ,  5-09        ,. 
Iodide  process,  another  laboratory  '.  5-12       ,, 

The  following  results  are  examples  of  the  agree- 
ment obtained  in  assays  made  by  the  electro- 
deposition  and  iodide  methods,  and  are  taken  from  a 


large  number  obtained  in  the  examination  of  parcels 
of  ores  for  commercial  purpo.ses  : — 

Iodide  Process,  J.  IT.  }V.     Baiter)/  Process,  J,  ]('.  IC. 

77-67  I 
77-71  ( 

86-801 
86-83/ 

73-241 
73-181 

71-83 

63-20 

63-30  by  another 
chemist. 

41 -.37 

23  62 

10-176 

30-82 
39-95 

2-35 

lOOgrs.     3191 

3-61 

2-36 
7-99 

3-924 

2-49 
2-59 

3-35 

3-27 

3-1 

3-59) 
3-59  f 

•46 

In  all  ca.ses  where  mattes  were  examined,  and  with 
some  copper  ores,  it  was  necessary  to  leave  the  dish 
in  the  circuit  for  two  nights,  in  order  to  ensure  com- 
plete precipitation. 

Recently,  I  have  been  in  correspondence  with 
American  analysts  regarding  this  process,  samples 
having  been  examined  by  the  iodide  process  by 
me,  and  by  their  electro-deposition  process,  the 
results  show  that  in  three  of  the  four  samples 
examined  their  results  were  rather  higher  than  mine. 
The  results  on  the  copper  matte,  however,  are  very 
concordant  -. — 


Precipitates 

.    77  68 

j  8678 
1  86-82 

173-38 
■(  73-30 

Copper  Mattes 

.    71-80 

63-24 

11-13 

/  23-51'. 
\  23-56' 

Various  Copper 
ores,     pyrites, 
burntores.etc. 

i   10  171 

30-91 

139-91 
"139-96 

2-33 

SOgrs 
60  .. 
150  ,. 

.)    3157 
.  .3-175 
)    3-lGl 

3-60 

2-38 
.17-97 
17-99 

(3-89 
13-89 

2-178 
2-56 

3-31 

3-25 

3-31 

3-55 

•15 


AMERICAN    COPPER    ORES    CONTAINING 

ARSENIC. 

ETC. 

American 

Electro-deposition 

results. 

loilide 
ProceFS. 
J.  W.  W. 

OornJBh 
"Settled- 
Pruduce. 

"Margin"  be- 
tween Cornish 
•Settled  Pro- 
duce and 
Iodide  Process 
Wet  Assays. 

28-15 ) 

28-25 

-  28  09  - 
28  16) 

20" 

200 

2805 

28  33[ 
t28^23) 

261 

2-15 

27-87 

(  27-73  1 
127  02)' 

25i 

2-30 

Copper  Matte. 
63-30 

(   J  63-21) 
1 03-26  ( 

CIJ 

1-93 

Electro-deposition, 
J.  -w.  W 

i       63-20 

- 

- 

Large  quantities  of  copper  mattes  and  ores  are 
bought  in  New  York  on  results  obtained  by  the 
electro-deposition  method,  and  these  parcels  are  sent 
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over  here  to  be  smelted  and  refined.  Arriving  in  Liver- 
pool, tlie  ores  and  mattes  are  re.=amiiled,  and  assay.s 
are  made  by  the  Cornish  assayers;  serious  discrepan- 
cies have  occurred,  causing  much  annoj'ance  and  loss 
to  the  importers  and  their  agents  in  New  York.  In 
two  cases  it  was  said  that  the  Cornish  settled  pro- 
duces were  thirteen  and  five  per  cent,  respectively 
below  the  American  assays,  this  was  due  in  some 
measure  to  defective  sampling,  either  here  or  in  New 
York  ;  but  it  was  also  admitted  that  the  settled  jjro- 
duces  were  lower  than  they  should  have  been.  My 
wet  assays  and  the  "settled  produces"  dry  assays 
were  as  follows  : — 


Wet  Assai/s 

Iodide  Process. 

J.  W.  W. 


Seidell  Produce 
Drji  Assays. 


Maiyiit. 


J809)  ,0.,, 
1810  f"'- 

4"-87  I 
17-8oi 


47-86 


Hi 


2-62 
3-21 


Two  per  cent,  on  this  material  would  be  a  fair 
margin  between  the  wet  and  dry  assays,  and  the  loss 
to  the  vendors  of  these  two  parcels  would  be  iiU  ."is. 
and  £iS  15s.  for  five-eighths  per  cent,  and  one  and  a 
quarter  per  cent,  respectively. 

The  Cornish  Process  of  '•  Dry  Assay." 

A  detailed  description  of  this  process,  which  is 
not  u.sed  for  the  valuation  of  copper  ores  and  pro- 
ducts in  any  other  country  but  England,  may  be  fuund 
in  Dr.  Percy's  Metallurgy,  volume,  ''  Copper,  Zinc, 
Brass,"and  also  in  Phillips'  "Elements  of  Metallurgy.'' 
Its  advocates  claim  that  the  percentage  of  copper 
obtained  by  it  represents  the  amount  which  will  be 
produced  in  the  smelting  operation,  and  that  the  assay 
Ijutton  of  fine  copper  will  give  a  fair  indication  of  the 
quality  of  the  metal  which  will  be  obtained  in  smelt- 
ing. How  far  the  latter  statement  is  correct  will  be 
shown  presently. 

Brierty,  the  process  consists  in  separating  the  copper 
from  the  earthy  constituents  of  the  ore  by  a  series  of 
fusions  in  an  airfurnace— first  into  a  matte  or  regulus 
containing,  besides  copper  and  sulphur,  a  certain 
amount  of  iron,  and  small  quantities  of  other  metals, 
then  converting  this  regulus  into  a  mixture  of  oxides 
of  iron  and  copper  by  calcination  ;  afterwards  reduc- 
ing the  copper  and  a  portion  of  the  iron  to  the 
metallic  state  as  "  coarse  copper,"  by  fusion  with  tar- 
tar, borax,  nitre,  carbonate  of  soda,  and  salt,  refining 
this  coarse  copper  by  oxidation,  when  in  the  molten 
state ;  the  latter  part  of  the  refining  process  being  con- 
ducted under  a  mixture  of  "  refinery  flux  "  and  salt,  a 
button  of  "  refined  copper  "  and  refinery  slag  result- 
ing, then  running  down  the  refinery  and  coarse  copper 
slags  with  tartar,  in  order  to  obtain  the  last  portions 
of  copper  in  a  prill,  which  is  generally  assumed  to  be 
half  copper. 

The  first  process  or  "fusion  for  regulus,"  is  con- 
ducted differently  by  various  operators.  Thus,  some 
assayers  in  operating  on  poor  cupreous  pyrites  and 
burnt  ores,  run  a  "  coarse  regulus ''  (i.e.,  a  regulus  con- 
taining an  excess  of  iron);  this  is  afterwards"  wanned" 
or  slightly  roasted,  and  again  melted  with  fluxes  to 
obtain  a  "good  regulus.''  This  method  of  procedure 
is  said  to  give  a  higher  result  than  if  the  sample  is 
run  down  for  a  good  regulus  in  the  first  instance. 
Arsenic,  if  present  in  any  quantity,  is  always  expelled 
by  roasting  before  the  sample  is  fused  for  regulus,  and 
if  necessary  sulphur  is  added  to  replace  that  lost 
during  the  roasting. 

The  regulus  is  powdered  and  then  calcined  to  expel 
the  suliihur,  a  mixture  of  oxides  of  copper  and  iron 
remaining.  If  the  calcination  has  been  effected  in  a 
crucible,  tartar,  nitre,  borax  (sometimes  a  little  sodium 


carbonate)  are  added,  and  mixed  with  the  oxides  ; 
salt  is  added  to  cover  the  mixture,  the  crucible  placed 
in  an  air  furnace,  and  fused  for  coarse  copper.  After 
pouring  the  melted  contents  of  the  crucible  into  an 
assay  mould,  it  is  replaced  in  the  furnace,  the  button  of 
coarse  copper  added,  together  with  some  refinery  flux 
and  salt,  the  metal  being  submitted  to  a  preliminary 
refining  or  "  washing."  The  "washed  copjier  '  is  then 
refined,  by  oxidation,  in  the  molten  state,  "  refinery 
Hus  "*  being  added  when  the  operation  is  nearly  com- 
pleted. The  refined  copper  is  poured  into  an  assay 
mould,  the  slag  separated  from  it,  and  fused  together 
with  the  slags  from  the  coarse  copjier  fusion  and 
"  washing,"  with  a  little  tartar  to  obtain  a  "  prill ''  of 
impure  copper  ;  this  is  generally  assumed  to  be  half 
copper,  though  in  some  cases,  where  it  is  heavy,  as 
from  rich  precipitates  and  bar  coppers,  it  is  refined  and 
weighed  with  the  button  of  "  fine  "  copper. 

The  standard  weight  of  ore  operated  on  is  400  grains, 
but  for  mattes,  rich  precipitates,  bar  coppers  and 
copper  material  generally  containing  over  50%,  200 
grains,  or  as  it  is  generally  tenued,  "  half  trial, "  is 
operated  on. 

Copper  mattes  are  calcined  direct,  fused  for  coarse 
copper,  washed  and  refined.  Rich  precipitates  are 
fused  for  coarse  copper,  wa.shed  and  refined,  while  bar 
coppers  require  washing  and  refining,  or  very  pure 
samples  refining  only. 

It  is  well  known  that  the  Cornish  dry  assay  gives 
results  always  below  the  truth  ;  in  fact,  contracts  are 
made  based  on  the  assum|ition  that  with  certain 
classes  of  material,  cupreous  pyrites,  burnt  ores, 
mattes,  precipitates,  etc  ,  there  will  be  a  definite  mar- 
gin between  the  results  of  wet  and  dry  assays  ;  and 
when  this  margin  from  any  cause  is  greater  or  less 
than  usual,  much  dissatisfaction  occurs,  and  some- 
times serious  pecmiiary  loss  results.  But  it  is  not 
generally  known  that  in  many  cases  the  produces 
obtained  are  very  variable  and  almost  unreliable. 
Thus,  to  obtain  concordant  results,  it  is  absolutely 
necessary  that  the  same  weight  of  material  should  be 
operated  on  in  exactly  the  .same  manner  ;  and  if  any 
changes  are  made,  the  results  will  not  be  in  accord. 
Even  in  operating  on  the  same  weight  of  material, 
many  cases  are  known  to  me  where  1%  difl'erence 
occurred  in  two  assays  of  the  same  sample  (70 — 90% 
produce),  and  in  assays  of  copper  mattes  i  to  1% 
discrepancies  in  assays  by  the  same  operator  are  of 
frequent  occurrence.  It  would  be  impossible  to  obtain 
concordant  results  if  ditt'erent  weights  of  ore,  which 
can  be  sai'ely  used  in  wet  assays,  were  employed. 
Thus,  I  have  given  results  of  wet  assays  where  50,  60, 
100, 150  grains  of  ore  were  operated  on  by  different  pro- 
cesses, and  the  results  were  concordant  ;  but  if  these 
"  proportions  "  (not  weight  in  grains)  were  employed  in 
making  four  dry  assays,  I  am  afraid  the  results  would 
be  anything  but  satisfactory  ;  and  it  is  well  known 
that  when  "  half  trial  "  and  "  whole  trial  "  a.ssays  are 
made  on  the  same  sample,  the  results  of  the  latter  are 
alwaj-s  higher  than  the  former. 

Again,  in  the  "fusion  for  coarse  copper," the  object 
of  theassayer  is  to  get  al/  the  copper,  together  with  a 
little  iron  and  small  quantities  of  other  metals,  in  the 
"coarse  copper, "  for  if  it  is  brought  down  "too  coarse," 
a  greater  loss  occurs  in  refining.  This  fact  was 
brought  prominently  before  me  by  the  following  assays 
of  a  sample  of  copper  precipitate  :— 

Wet  assay  iodije  process,  J. W.W.       ,       •       877';  Cu 
Dry  assays  with  reflned  prill .       .       .       •       851 
Margin 2-2 


*  Refinery  flux.— .\  mixture  of  nitre,  tartar,  and  some  salt, 
which  has  been  deflagrated  in  an  iron  pot.  wilh  a  red-hot  iron 
bar.  The  proportions  are  so  adjusted  that  a  slight  excess  of 
nitre  remains  which  exerts  an  oxidising  or  refining  action  on 
the  molten  copper. 
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The  margin  between  the  two  processes  beint;  higher 
than  usual,  on  investigation  it  transpired  tliat  the 
copper  in  the  first  fusion  was  "  too  coarse,"  hence  the 
loss ;  on  a  re-assay,  80, ,  was  easily  obtained,  the  sample 
being  settled  at  85|. 

AVet  assay &7'7X 

Dry  re-assay 8G 

Settled  produce 8.ii 

Again,  the  process  sometimes  fails  in  the  hands  of 
men  who  have  been  making  dry  assaj's  for  years. 
Thus,  a  parcel  of  burnt  ore  (many  samples  of  which 
were  being  tested  at  intervals)  was  assayed  on  behalf 
of  the  vendor,  giving  a  produce  of  2%,  it  was  suspec- 
ted that  a  higher  percentage  was  really  present,  my 
wet  assays  on  two  separate  samples  being  3'10 — :J'12%  ; 
the  buyers'  as.sayer  agreed  to  settle  this  parcel  at  2i%, 
a  fair  produce,  as  i%  is  the  usual  margin  with  tliis 
percentage  of  copper.  A  difference  of  i%  on  this 
parcel — and  it  must  be  remembered  that  the  vendor's 
assay  was  the  lowest — would  amount  to  £3G  in  money 
value. 

Wet  assay,  burnt  ore.  J.  W.W.  .       ,       .  3'10— 3'12"< 
Vendors'  assayers'  produce         ...  2 

Settled  produce  with  buyers'  assayer      ,  2} 

J%  money  value  on  parcel    .       .       .       ■  £3U 

The  following  is  a  much  more  serious  case  of  error, 
in  which  four  of  the  most  exjierienced  copper  as.sayers 
were  concerned.  Several  parcels  of  copper  material 
being  .sold,  samples  were  sent  to  the  copper 
assayers  to  be  examined  in  the  usual  manner  ;  the 
assayers  could  not  agree  on  a  produce,  and  the  samples 
were  referred  to  a  third  assayer.  A  sample  was  also 
examined  by  the  iodide  process  of  wet  assay,  by  me. 
The  results  were  as  follow  : — 

Vendors'  assayer  referred  on.       ■       •       .       »  331% 

(but  asked  31'/;  at  first) 

Buyers'  nssajer.  highest  produce .       .       .       .  32J 

Heferee's  assays 33 

Wet  assay,  iodide  process,  two  separate  samples 

J.W.W 3701 

The  results  of  the  wet  assay  being  much  higher 
than  those  of  the  dry  assays,  further  trials  were  made 
by  the  referee,  by  a  modified  process,  when  35f  per 
cent,  was  obtained.  The  return  made  by  the  referee 
was  34|  per  cent.  j 

Referee's  re-ass,ays  by  modified  process      .       .       3dJ,°^         I 
Kefcroe's  return  as  umpire    to  vendors'  and  ] 

buyers'  assayers 31J 

When  the  buyers'  a.s.sayer  received  this  produce  he 
forwarded  his  own  and  the  vendors'  assayers'  results,  | 
asking  also  if  an  error  had  not  occurred  ;  he  stated, 
also,  that  another  assayer,  a  well-known  man  with 
large  experience,  had  given  similar  material,  when 
acting  as  umpire,  in  favour  of  the  buyer.  On  receiv- 
ing the  above  return,  (he  buyers,  who  are  copper 
smelters,  informed  their  assayer  that  the  produce, 
34|  per  cent.,  was  higher  than  their  wet  assay.  'The 
dry  assays  were  made  by  four  of  the  most  experienced 
copper  assayers, all  well-known  men  ;  and  the  smelter's 
chemist  should  be  able  to  make  an  accurate  wet  assay  ;  ) 
but  in  my  opinion  the  results  are  disgraceful  to  all 
the  parties  concerned.  The  parcel  was  only  a  small 
one,  and  as  the  assayers  all  obtained  approximately 
the  .same  produce  in  the  first  instance,  it  is  evident 
that  the  samples  were  alike ;  while  a  modified  process 
of  assay,  giving  results  25  per  cent,  higher,  shows 
that  the  assayers  did  not  know  how  to  treat  the 
sample,  although  they  had  been  examining  parcels  of 
similar  material  for  years.  When  the  money  value  of 
the  parcel  is  calculated  from  the  results  of  the  various 
assayers,  the  importance  of  the  matter  is  still  more 
evident.  For  obvious  reasons  I  cannot  record  tonnage 


and  price  per  unit  ;  but  I  have  verified  the  latter  by 
referring  to  the  Miniwj  Journal. 

£    s.  d. 

Value  deduced  from  vendors'  assay.  .33J  .    .  61S    8  6 

Mean    .  641    I  9 

..            „     buyers'  assay.  32)  ;       .  633  15  0 

Referee's  first  assays,  33;;           .       .       .       .  613  U  0 
Referee's  modified  process ;  produce  actually 

obtained.  3biZ 694  13  9 

Referee's  return. 31J.' 677  12  6 

DifTerence  in  value  between  assays  by  buyers' 

assayer  and  rcfiTcc's  modified  process    .  60  18  9 
DitTcronce  m  vahic  lictwecn  mean  value  by 
buyers'  and  sellers'  assays  and  referee's 

return  as  umpire 36  10  9 

The  following  results  of  as.says  of  copper  matte 
also  reveal  serious  discrepancies.  Several  hundred 
tons  of  copjier  matte  were  imported,  470  tons  were 
assayed  and  settled  at  4fi4.  Two  parcels,  each 
representing  100  tons  matte,  were  assayed  l)y 
other  assayers,  and  settled  at  48  per  cent. 

470  tons  settled  at 461", 

200    ,,  „  4S 

Wet  assays  of  tlie  200  tons  gave  by  the  iodide)  49'29 

process,  J.W.W )  4U'33 

In  the  last  two  samples,  representing  200  tons  of 
matte,  strong  pressure  had  evidently  been  applied  to 
the  buying  a.ssayer  ;  the  margin  is  much  lower  than 
usual,  and  the  buyers  suffered.  The  results  also  show 
that  serious  errors  often  exist  between  assays  made 
by  different  operator.s.  If  48  per  cent,  was  a  fair 
produce  for  the  parcel,  a  difference  of  \i  per  cent,  on 
the  470  tons  settled  at  Mrj,  at  10s.  per  unit,  would 
amount  to  i^293  l.'is.  ;  while  if  -Hi'l  per  cent,  was 
correct,  the  loss  to  the  buyers  on  200  tons,  settled  at 
48  per  cent.,  'would  amount  to  £125. 

The  extreme  variation  in  the  results  of  dry  assays 
is  also  shown  in  the  following  assays  ;  the  referee  and 
vendors'  assayer  were  the  same,  but  different  men, 
both  recognised  copper  assayers,  acted  for  the  buyers. 

Referee's 
Return. 

57 
57 
57 

61i 
60* 

Again,  the  presence  of  lead  has  a  great  influence  on 
the  results  of  copper  assays  by  the  Cornish  method. 
If  not  present  in  too  large  a  ijuantity,  it  seems  to 
prevent  loss  of  copper  during  the  "  refining,"  and  gives 
a  higher  produce.  Some  time  ago  a  precipitate,  con- 
taining about  4  per  cent,  lead,  and  'O—Sb  per  cent,  of 
copper,  was  largely  produced,  and  samples  were  some- 
times .settled  with  less  than  1  jier  cent,  margin 
between  the  wet  and  dry  assays.  Lead  is  not  easily 
expelled  in  refining,  and  two  buttons  of  "  fine  copper," 
said  to  be  quite  "fine"  by  experienced  assayers,  and 
which  would  be  "  burnt  "  if  the  refining  was  carried 
further,  contained  the  following  percentages  of  lead : — 

FINE   COPPER    ASSAY    BUTTON.S,   CORNISH    DRV 
ASSAYS. 

(a.)    Metallic  lead     .       .-     ,       ...       2-2i;.' 
(6.)    Metallic  lead 1'78 

I  regret  that  my  research  in  this  direction  came  to 
an  abrupt  termination.  I  was  unable  to  obtain  more 
material  for  experiments. 

The  effect  of  lead  on   the  results  of  dry  copper 

assays  is  also  shown  in  the  following  sample  of  copper 

precipitate  : — 

Wet  assays,  iodide,  and   electro  deposition 

process,  on  two  samples       ....  77*63— 77"68% 

Buyers'  assayer's  results,  dry  assays        .       .  76'0  — 76'9 

Settled  produce 744 

Metallic  lead  present 104 

A  very  good  illustration  of  the  confidence  and  re- 
reliance  to  be  placed  on  results  obtained  by  dry 
assay. 


Vendors' 
Assayer's 
Results. 

Buyers' 
Assaj'cr's 
Results. 

57; 
57} 
58 

571 
56} 
57 

591 
59 

58? 
581 

58 
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The  presence  of  some  amount  of  lead,  however, 
has  a  very  different  influence,  as  it  is  impossible  to 
expel  it  without  serious  loss  of  copper.  With  copper 
ores  containing  much  lead,  it  enters  the  regulus, 
which  is  fusible  and  difficult  to  calcine  ;  it  also 
enters  the  "  coarse  copper  "  and  causes  excessive  loss 
in  refining  ;  in  fact  it  is  impossible  to  obtain  concor- 
dant results.  A  sample  of  cupriferous  lead  regulus 
gave  the  following  results  : — 


Wet  assay  iodide  process,  J.  W.  \V, 
Vendors"  assayer's  dry  assays     . 
Buyers'  assayer's  highest  dry  assay  . 
Settled  produce 


U-63% 

101-113 
lU 
12 


12|  per  cent,  was  asked  for  this  parcel  by  the 
vendors'  assayer,  whilst  the  buyers'  highest  assay 
was  11^  ;  but,  taking  the  wet  assay,  14'63  per  cent., 
into  consideration,  it  was  agreed  that  12  per  cent, 
should  be  the  settled  produce,  although  neither  of 
the  assayers  could  make  that  percentage. 

The  assays  of  this  parcel  also  show  that  buyers 
and  sellers  may  state  in  their  contracts  for  the  pur- 
chase and  sale  of  copper  ores,  etc.,  that  the  samples 
shall  be  assayed  by  Cornish  assayers  in  the  usual 
manner — i.e.,  by  Cornish  dry  assay  ;  yet  it  by  no 
means  follows  that  this  will  be  carried  out ;  in  fact 
numerous  cases  are  known  to  me  where  the  wet 
assays  have  had  more  influence  in  deciding  the 
"  settled  produce "  of  a  parcel  than  the  results  of 
the  dry  assays. 

The  effect  of  a  small  percentage  of  lead  on  the 
assays  of  copper  mattes,  ores,  etc.,  is  shown  in  the 
following  assays  : — 

COPPER  MATTE. 

Vendors' assayer's  dry  assays       .       .       .  461.456,',' 

Settled  produce 45A 

Wet  assays,  J.  W.  W.,  iodide  process       .  48'55. "48'14 
Margin  between  wet  and  dry  assays    ♦       •  3'CO 

COPPER  ORE  CONTAINING  LEAD. 

Vendors'  assayer's  dry  assays        .       ,       ,  6, 65% 

Settled  produce 5i 

Wet  assays,  J.  W.  W.,  iodide         .       .       .  7'99,  7'97 

,,       electro  deposition   .  7'y9 

Margin  between  wet  and  dry  assays    .       ,  2'23 


BURNT  ORES. 

Vendors'  assayer's  results,  9/,',  will  settle  at 
Buyers'  assayers'  highest  produce         ,       , 

Referee's  assay 

Wet  assays,  J.  W.  W.,  iodide         .       .       • 

,.  ,,       electro  deposition    . 

Margin 


8i% 

8J 

8J 
10174 
10176 

205 


I  have  known  many  samples  of  burnt  ore  similar 
to  this  settled  under  li  per  cent,  margin  between 
wet  and  dry  assays. 


BURNT  ORE. 

Vendors'  assayer's  results       .... 
Buyers'   assayer  would  not  settle  at  a  1 

higher  produce  than  .       .       .      ) 

(Which  was  accepted.) 
Wet  assays,  J.  W.  W.,  iodide  process  .       , 

,.  .,       electro  deposition 

Margin  between  settled  produce  and  wcf] 

assays    


wct\ 


2J,  26% 
21 

3-60 
3G1 

1-23 


Burnt  ores  with  this  percentage  of  copper  are 
rarely  settled  with  more  than  1  per  cent,  margin 
between  the  wet  and  dry  assays.  Assuming  this 
parcel  to  have  been  settled  at  2f  per  cent.  (1  per 
cent,  margin  between  the  wet  and  dry  assays),  the 
difference  in  money  value  would  amount  to  £31,  and 
if  the  parcel  had  been  settled  at  2\  per  cent.,  £\T^ 
more  would  have  been  received  by  the  vendors. 

That  1^  per  cent,  is  a  high  margin  for  this  per- 
centage burnt  ore  is  evident,  from  the  following 
assays,  of  richer  parcels  of  the  same  ore 

{a)        (b) 

Vendors'  dry  assays li,  IS 

■Wet  assays,  iodide  process,  J.  W.  W,       .    5'66,  5'71 

Margin  between  wet  and  dry  assays  .       .    1'16,  1'085 


The  above  results,  as  well  as  the  following  ones,  in 
my  opinion,  support  the  views  of  some  persons, 
that  a  change  in  the  method  of  valuation  of  copper 
ores  and  products  is  desirable.  Take,  for  instance,  the 
following  assays  of 


70}% 
70). 
)i.  B9i 

693 
71-86 
71-83 


COPPER  MATTE. 

Vendors'  assayer  sent  produce         .       . 
,,         assay  weighed      .... 
Buyers'  assayer's  results  (four  trials) 
Another  assayer's  result     ,        .       ,       , 

Settled  produce 

Wet  assays,  J.  W.  W.,  iodide    . 

electro  deposition 
Margin  between  wet  assay  and  "settled  produce"  2-09 

Large  quantities  of  cupreous  pyrites  are  used  in 
the  manufacture  of  sulphuric  acid,  the  copper  being 
extracted  from  the  burnt  cinders.  The  copper  con- 
tents of  these  pyrites  and  cinders  are  bought  and 
sold  by  the  produce  obtained  by  dry  assays,  and  the 
results  are  often  very  unsatisfactory.  The  assays  of 
a  parcel  of  pyrites  were  as  follows  : — 

WORKS  WET  ASSAY,  310%  COPPER. 
Wet  Assays. 
Iodide  Process.  J.  W.  W. 

50  grains         .  3'157% 


60 
ISO 


3175 
3161 


100  grains  electro  deposition  (J.  W.  W.)  3194 
Results  rather  high  owing  to  traces  of  bismuth. 

The  vendors'  assayer  would  settle  this  parcel  at  2j 
per  cent.  ;  but  the  buyers  preferred  referring  if  it 
could  not  be  settled  at  2|  per  cent.  The  referee's 
return  was  2§  per  cent.  In  this  case,  the  \,  per 
cent,  which  the  buyers  lost  by  referring  would  make 
about  £10  difTerence  in  the  value  of  the  parcel.  The 
referee,  on  being  informed  what  the  other  assays 
were,  stated  that  two  concordant  assays  by  the 
battery  process  had  given  3'60  per  cent,  copper.  If 
the  sample  had  contained  this  per  cent,  of  pure 
copper  it  would  have  given  2f  per  cent,  by  dry  assay  ; 
and,  as  he  stated  that  the  dry  and  wet  assays  in  2i 
per  cent,  pyrites  by  dry  assay  are  as  2:3,  it  is  very 
evident  that  his  results  by  electro  deposition  are  not 
reliable. 

The  following  assays,  in  which  the  same  assayers 
acted  respectively,  as  vendors' assayer,  buyers' assayer, 
and  referee,  again  show  the  very  variable  results 
which  are  obtained  by  the  Cornish  assay: — 


ASSAYS  OF  CUPREOUS  PYRITES. 


Vetidors'  Buyers' 
Assayer.  Assayer. 
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Wet  Assays. 
Works.      J.  W.  W. 


2J  bare 
2b  bare 


3-071 
3-14  1 
3-17 
3  29 


3-34 

3  19 

3-25 


Referee. 

•  ^ 
'.  2i 
.        2} 


In  the  first  case  the  buyers  gained  by  the  low  dry 
assay  \  per  cent,  on  the  parcel,  equal  to  a  money 
value  of  £19  10s.  ;  in  the  second  case,  assuming 
2j  per  cent,  to  be  a  fair  settlement,  they  lost  £37  10s. ; 
in  the  third  case,  assuming  2J  per  cent,  to  be  a  fair 
settlement,  they  lost  £17  ;  or,  if  2J^  per  cent,  is 
regarded  as  a  fair  produce,  £34  on  the  parcel. 

That  the  margins  I  have  assumed  are  correct,  will 
be  evident  from  thefollowingassays,  which  were  com- 
promised : — 

CUPREOUS  PYRITES. 


Wet  Assays 
(J.  W.  W.) 
Iodide  Pro- 
cess. 
3-12 

rsis 

1.315 
3-04 -1 
3-03/ 
3-31 
3 
3 


Works        Another  Works 
Wet  Assays.      Wet  Assays. 


3-31) 
3  33 
3-34 ) 


340 

3-17) 
311  )" 

3-01 
327 


3-38 
313 


Settled 
Produce. 

1\ 
.        2i 
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Again,  it  is  well  known  that  by  buying  the  copper 
contents  of  pyrites  by  Cornish  dry  assay,  burning  ofiF 
the  sulphur  and  selling  the  copper  contents  of  the 
burnt  ore,  an  increase  of  copper  is  shown  ;  and,  if 
the  copper  is  extracted,  made  into  copper  precipitate, 
and  sold  by  Cornish  assay,  a  much  greater  increase 
occurs. 

Thus,  in  buying  pyrites  containing  3  per  cent, 
copper  by  accurate  wet  assay,  the  settled  produce 
will  be  2J  per  cent.  This  will  yield  70  per  cent,  burnt 
ore,  containing  4'28  per  cent,  copper  by  wet  assay, 
and  3i  per  cent,  by  drj'  assay. 

Tons.  Cwt. 
Actual  amount  of  copper  present  in  10.000  tons 

of  pyrites  containing  3  per  cent,  by  wet  assay    300       0 
Copper  paid  tor  by  dry  assay,  at  2S  per  cent.      .    212      10 

70  per  cent,  of  burnt  ore  from  pyrites  =  7000  tons. 

Tons.  Cwt. 

Actual  amount  of  copper  present  in  7000  tons 
burnt  ore  containing  428  per  cent,  by  wet  assay 
(1 -2807  percent.) 300       0 

Copper  sold  by  dry  assay  at  3i  per  cent.      .       .    227      10 

Increase  in  apparent  amount  of  copper  present     15       0 

£.     s.   d. 

Money  value  of  10,000  tons  pyrites  copper  con- 
tents on  basis  of  Swansea  sale,  April  21, 1S85, 
at  2J  per  cent 3000    0    0 

Money  value  of  7000  tons  burnt  ore,  copper  con- 
tents on  same  basis  at  3}  per  cent.         ,       .    5425    0    0 

Increase  in  value  of  copper  contents,  £2425;  or  per  ton  of 
pyrites  4'85  shillings. 

By  converting  the  copper  into  precipitate,  the 
apparent  amount  of  copper  is  still  more  increased. 

Thus,  assuming  '10  per  cent,  copper  on  the  pyrites 
is  lost  in  manipulation,  or  left  in  the  burnt  ore,  we 
have  2'90  per  cent,  extracted  from  10,000  tons  of 
pyrites  =  290  tons.  By  converting  this  into  precipi- 
tate, 8C  per  cent,  by  dry  assay,  with  1  625  per  cent. 
margin  =  87'625  per  cent,  wet  assay  ;  or  100  of  copper 
by  dry  assay  is  equal  to  10r89  by  wet  assay.  The 
290  tons  of  pure  copper  extracted  from  the  pyrites 
would  give  330'95  tons  precipitate,  containing  8G  per 
cent,  by  dry  and  87^  by  wet  assay,  equal  to  28462 
tons  of  fine  copper  by  dry  assay. 

Tons. 
Fine   copper  purchased  in  pyrites,  2J  per   cent. 

by  dry  assay 212'5 

Fine  copper  sold  in  precipitates  86  per  cent,  by  dry 

assay,  87S  by  wet  assay 284'62 

Increase  in  the  amount  of  copper  sold     .       .       .      72'12 

CONTKACTS  FOE  THE  SalE  AND  PURCHASE  OF  CoPPER 

Ores,  etc. 

As  details  of  the  method  adopted  by  assayers  in 
agreeing  produces  are  not  generally  known,  the 
following  description  may  be  of  interest. 

In  the  printed  forms  of  contract  provided  for  the 
purchase  and  sale  of  copper  ores  and  products,  it  is 
stipulated  that  sealed  samples  shall  be  forwarded, — 
one  by  the  sellers  to  a  Cornish  assay  master,  and 
another  by  the  buyers  to  another  Cornish  assay 
master,  who  are  to  agree  the  produce — a  third  sample 
to  be  sealed  by  the  samplers,  and  held  by  them  as  a 
reference  sample. 

A  certain  number  of  copper  assayers  in  Cornwall 
and  Swansea  are  recognised  as  Cornish  assayers,  and 
practically  all  the  assays  required  for  commercial 
purposes  are  made  by  them  ;  but  I  have  been  informed 
very  recently  that  in  a  few  instances  copper  ores  are 
being  purchased  in  England  on  the  results  of  wet 
assays. 

The  vendors'  assayer,  after  assaying  his  sample, 
forwards  his  results  to  the  buyers'  assayer,  who  has 
also  examined  a  sample,  and  then  a  reply  is  sent, 
naming  a  produce,  and  proposing  a  settlement.  In 
most  cases  wet  assays  have  been  forwarded  by  the 
principals  to  their  respective  assayers  for  their  guid- 


ance, and  it  is  understood  that  settlements  must  not 
be  made,  unless  there  is  a  certain  margin  between  the 
wet  and  dry  assays,  without  further  reference  to  the 
principals  ;  and  in  some  cases  wet  assays  are  made  by 
several  analysts,  before  a  proposed  settlement  is  re- 
jected or  accepted.  Possibly  half  a-dozen  letters 
may  pass  before  a  settlement  is  effected.  In  the 
event  of  their  not  agreeing,  each  assayer  alternately 
nominates  three  of  the  recognised  assayers,  and  one 
of  them  is  selected  by  the  other  as  referee.  The 
decision  of  the  referee,  whatever  it  may  be,  is  held 
to  be  final  and  binding  on  all  parties;  but  instances 
have  been  given  in  this  paper  where  the  referee's 
results  have  been  seriously  at  variance  with  those  of 
the  other  assayers. 

Apart  fromtheerrorsand  inaccuracyof  the  dry  assay, 
a  very  serious  objection  to  the  present  system  is  that 
it  is  almost  impossible  to  obtain  a  reliable  private 
assay.  Thus,  assuming  a  .sample  to  have  been  settled 
in  the  usual  manner,  and  it  is  considered  advisable  to 
have  the  results  of  a  third  assayer.  A  sealed  sample 
forwarded  to  an  assay  master,  with  weight  of  parcel, 
ex-ship,  names  of  buyer  and  seller,  practically  informs 
him  who  has  previously  examined  the  ))arcel ;  and,  as 
corre.spondence  is  frequently  passing  between  the 
assayers,  very  little  ditiiculty  is  experienced  in  obtain- 
ing the  "  settled  i)roduces "  sent  to  the  principals. 
Cases  are  known  to  me  which  prove  that  this  is  by 
no  means  a  theoretical  objection. 

The  co]iper  ores  raised  in  Cornwall  and  Devonshire 
are  sold  at  ticketings  held  at  Truro  and  Redruth. 
When  a  mine  has  a  parcel  of  copper  ore  for  sale, 
notice  is  sent  to  the  samider,  who  samples  the  parcel 
carefully,  placing  jiortions  of  Alb.  to  |lb.  each  in  a 
number  of  small  bags,  which  are  sent  to  the  smelter's 
assayers,  who  exchange  produces  and  compare  results. 
In  many  cases  also  samples  are  sent  to  the  smelter's 
works,  where  they  are  tested  by  wet  assay,  and  also 
assayed  for  silver.  The  results  of  the  assays  are  for- 
warded to  the  smelters,  who  make  a  written  offer  on 
a  ticket  for  the  ore.  'These  are  handed  in  at  the 
ticketings,  the  highest  tender  obtaining  the  parcel; 
but  where  two  tenders  are  alike  it  is  divided.  After 
the  sale  the  buyers'  agent  weighs  over  the  parcel,  the 
moisture  is  taken,  and  the  actual  weight  calculated 
to  21cwt.  of  dry  ore  per  ton. 

Ores,  matte,  etc.,  from  abroad,  were  formerly 
largely  imported  into  Swansea,  and  ticketings  were 
held  there.  For  some  time  past,  however,  large 
quantities  of  matte,  ore,  bar  cop)ier,  etc.,  have  been 
brought  into  Liverpool  and  disposed  of  by  private 
contract.  This  has  also  been  the  case  at  Swansea,  and 
in  consequence  the  public  ticketings  or  Swansea  sales 
have  been  of  rare  occurrence,  the  last  five  being  held 
on  the  following  dates  : — 

1883  ,    .    February  27.  May  1,  August  14,  December  4. 

1884  .    .    No  public  ticlceting. 

1885  .    .    April  21. 

No  ticketing  since. 

For  the  purpose  of  comparing  the  price  of  copper 
ores,  or  rather  of  "fine  copi)er"  in  the  ore,  the 
"standard"  is  used.  This  is  the  price  of  one  ton  of  fine 
copper  in  the  ore — plus  the  "  returning  charges,"  the 
latter  being  calculated  at  45s.  per  ton  of  ore  (of  8| 
per  cent,  produce)  for  the  Swansea  sales,  and  55s.  jier 
ton  of  ore  for  the  Cornish  sales,  it  being  assumed 
that  the  extra  10s.  per  ton  in  tbe  latter  case  is  extra 
cost  incurred  in  removing  the  ores  from  Cornwall  to 
the  smelter's  works  in  Wales. 

The  following  examples  illustrate  the  method  used 
in  calculating  the  standard  from  the  results  of  the 
Cornish  ticketings  : — 

iiw^e.  — ^lultiply  the  number  of  tons  of  ore  by  5os.  to  obtain 
the  total  returning  cliargcs ;  add  this  to  the  money  value  of 
the  sale,  and  divide  the  product  by  the  weigiit  of  line  copper — 
the  quotient  is  the  standard  for  the  sale. 
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Kedruth  Sale.     September  4,  1884. 


Average  produce    6g '985— 21cwt3. 

Price  por21c\vt3.  £2  12  6    .    .    .    Money.  £2591  12  0 

Fine  copper 63  tons  6cwt3  =  Ba"3ilon3- 

Standard    .    .     £83  15  0  for  63  per  cent. 


(55/-  X  985)  +  £2591  12  0 
633 


£83  15  0 


Truro  Sale.     September  18,  1884. 

Average  produce  5J 2289— 2Ic\vts. 

Price  per  21cwts..  £2  9  0      .    .    -    Money.  £5597  7  6 

Eine  copper       .    .    .    134  tons  16c\vts    =  131 '8  tons. 

Standard     .    .    £88  4  0  for  5j  per  cent. 


(2289  X  55/-)  +  £5597  7  C 
131-8 


=    £88  4  0 


The  standard  of  the  Swansea  sales  is  calculated 
differently — in  this  case  a  variable  returning  charge, 
depending  on  the  average  produce  of  the  ore  at  the 
.sale  being  used.  This  average  produce  is  obtained 
from  what  is  termed  the  "settled  list" — i.e.,  the  pro- 
duces agreed  on  at  a  conference  by  the  smelter's 
as.sayers,  and  which  are  kept  as  far  as  possible  secret. 

On  examining  the  8wan.sea  list  of  April  21,  1885,  a 
column  will  be  found  headed  "  Produce."  The  results 
inserted  under  this  heading  are  those  of  as.says  made 
on  behalf  of  the  sellers,  while  the  blank  columns 
adjoining  are  for  the  smelter's  private  assays,  and  the. 
"  settled "  produces.  Thus,  while  the  total  amount 
of  copper  by  the  Swansea  list  (April  21,  1885) 
amounted  to  171  tons,  5cwts.  Iqr.  lOlb.,  the  fine 
copper  by  the  settled  list  was  167  tons,  17cwts.  Iqr. 
15lb.,  and  as  the  number  of  21cwts.-tons.  of  ore 
was  1541 — the  average  produce  was  10'893  or  10|  per 
cent.  The  variable  returning  charge  for  this  per- 
centage is  £-2  12s.  lid.— the  .standard  being  calculated 
as  follows  : — 

Money  value  of  sale £Glo4  15  6 

Fine  copper,  IG7  tons  17cwt3.   Iqr.   151b.    =  lG7'8G9tons. 


(1541  X  £2  12  11)  +  £6154  15  6 


167-869 
Or  approximately 


£60  19  0 
.    .    .    £61  0  0 


The  great  distinction  between  the  standards  of  the 
Cornish  and  Swansea  ticketings,  is  that  in  the  former 
the  returning  charge  is  constant,  whatever  the  average 
produce  of  the  sale  ;  while  in  the  Swansea  sales  the 
returning  charge  varies  with  the  average  produce  of 
the  sale,  45s.  being  the  returning  charge  (K.C)  for 
8|  i)er  cent,  produce,  and  also  that  the  calculation  i:; 
made  from  the  assayers'  settled  list,  and  not  from  the 
produces  given  in  the  Swansea  copper  ore  circular. 

/(■  mn^t,  however,  he  most  dutinc'/i/  vnde)stood 
that  the  "standard"  is  calculated  from  the  prices  paid 
for  co/jj/er  ores,  and  ?iot  the  I'ererse. 

The  chief  reason  why  I  have  entered  into  detail 
regarding  these  sales  is  that,  until  recently,  contracts 
for  the  purchase  of  cupreous  pyrites  were  in  force, 
based  on  the  jirice  of  copper  ore  at  the  Swansea 
ticketing  immediately  preceding  the  day  of  delivery ; 
or,  if  a  Swansea  ticketing  was  held  on  that  day,  the 
price  was  to  be  calculated  from  it.  This  method  is, 
however,  now  only  u.sed  in  one  or  two  cases,  the 
principal  one  being  where  the  sulphur  contents  of 
pyrites  are  sold  to  alkali  makers,  the  vendors  taking 
back  the  burnt  cinders  for  the  extraction  of  the  copper. 
The  pyrites  and  burnt  ores  are  examined  by  dry  as.say, 
and  the  value  calculated  from  the  standard  of  the  last 
Swansea  .sale  R.C  45s.  ;  but  in  this  case  it  is  simply 
used  as  a  matter  of  form,  for  the  apparent  gain  in  the 
value  of  the  copper  is  commuted  to  a  definite  pay- 
ment per  ton  of  pyrites  burned.  ] 

The  Swansea  sales  being  now  of  rare  occun-ence, 
an  interval  of  sixteen  months  elapsing  between  the  ( 


two  last,  and  the  price  of  Chili  bar  copper  declining 
in  the  interval  from  i'59  to  i'44,  resulted  in  serious 
loss  to  buyers  who  had  purchased  on  this  basis.  The 
prices  of  Chili  bar  copper,  the  standard  of  the  two 
last  sales,  and  the  price  of  2 J  per  cent.  R.C.  38s, 
were  as  follows  : — 

Swansea  Sales. 

Dec.  4.  1883.    April  21,  1885. 
£59    5    0  £44    1    0 


Chili  bar  copper 

Standard  Swansea  Sale    .        .  76  10 

Price  of  2J  ;.  H.C.  38-  on  basis  ofl 
Swansea  sale       .       .       ,        / 


0 
0  19    6 


61    0    0 
0  13    0 


A  difference  of  6s.  6d.  per  ton  in  the  price  of  pyrites 
containing  21  per  cent  of  copper  by  dry  assay.  This 
excessive  difference  in  value  rendered  a  change  in  the 
basis  of  valuation  desirable,  and  large  sales  of  pyrites 
were  made,  the  value  of  the  copper  contents  being 
calculated  from  the  price  of  Chili  bar  copper  in  the 
following  manner  : — 

The  price  of  the  pyrites  to  be  calculated  from  the 
"  settled  "  dry  assays  at  the  rate  of  one  shilling  per 
unit  pgr  ton  for  every  five  pounds  in  the  price  of 
Chili  bar  copper,  good  ordinary  brand.s,  cash  price  of 
96  per  cent.,  with  a  deduction  of  Is.  6d.  per  unit  from 
that  figure. 

Thus  the  price  of  2  per  cent,  by  this  method,  with 
Chili  bar  copper  at  £50  per  ton,  is  17s. 

Another  method,  which  is  coming  more  into  favour, 
is  deduced  from  the  price  of  Chili  bar  copper  in  the 
following  manner  : — The  "  standard  '  of  Chili  bat- 
copper  is  calculated  by  means  of  the  variable  return- 
ing charge  (V.  R.C),  and  from  this  the  price  of  the 
ore  is  deduced. 

I  have  previously  mentioned  that  the  standard  of 
the  Swansea  sale  is  obtained  by  means  of  a  Y.R.C., 
depending  on  the  average  produce  of  the  mineral 
sold.  The  method  employed  in  calculating  this  is  ex- 
tremely simple,  but  it  is  not  generally  known  even  to 
buyers  or  sellers  of  copper  ores.  The  45s.  Swansea 
returning  charges  is  for  8j  per  cent  only,  others  being 
derived  from  it  in  the  following  manner  :— For  each 
unit  of  produce  3s.  9d.  is  taken,  with  an  addition 
of  12s.  2d.,  fractions  of  units  being  allowed  for  as 
below  : — 

3.  d. 

1  0    5 

J  0  11 

a  15 

J  1  10 

i  2    4 

i  ..        ....  2  10 

I  ......  3    3 

ly. 3  9 


Thus  8i  Z, 
E.  d. 


s.  d. 


i". 


(3    9    X  8)  -h  12    2  -I-  2  10  =  £2  5s.  Od. 
And  other  produces  in  a  similar  manner. 

The  returning  charge  for  Chili  bar  copper  96  per 
cent,  is  thus— (3s.  9d.^-.  96) -1-128.  2d.  =  £lS  12s.  2J. 
This,  added  to  the  price  of  the  metal,  the  product  mul- 
tiplied by  100  and  divided  by  9(5,  gives  the  "stan- 
dard." if  the  price  of  Chili  bar  copper  is  .£50  per 
ton,  then 

£       s.      ii. 

50        0        0 

Ueturning  Charge    18     12       2 


68      12 


100 


90) 


71       9       4    Standard. 

From  this  the  price  of  any  produce  is  calculated  by 
multiplying  the  standard  by  the  produce  and  dividing 
by  100  ;  the  variable  returning  charge  is  .subtracted 
from  the  quotient,  and  the  remainder  is  the  price  at 
45s.  Od.  R.C.     If  the  price  is  based  on  any  other  re- 
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turning  charge  lower  than  45s.  per  ton,  the  difference 
is  added  to  the  price  of  the  ore,  while  if  the  returning 
charge  is  higher  it  is  deducted  from  it. 

The  price  of  cupreous  pyrites  containing  2^  per  . .  -  ,  -    - 

cent  of  coi)per  by  dry  assay,  by  the  two  methods  of    by  wet  assay,  I  would  deduct  1  per  cent,  margin, 
valuation  based  on   the  price  of  Chili  bar  copi)er  at        The  advantage  of  this  method  woidd  be  that 


cent,  of  copper  by  wet  assay — from  this  a  deduction 
of  I  per  cent,  or  ■87.')  wouhl  be  made,  leaving  2"12.'5  or 
2|  per  cent,  on  which  produce  payment  would  be 
made.    For  jjyrites  assaying  3i  to  4  per  cent,  of  copper 


V)er- 


i'40  per  ton  96  per  cent,  is  as  follows  :— 

First  method,  Is.  per  unit  for  every  £5  in  the  cash 
price  of  Chili  bar  copper  'JG  per  cent.,  with  a  deduc- 
tion of  Is.  Cid.  per  unit  from  this  figure. 


Deduct 


s.  d. 

8  0 

1  6 

6  6 


Second    method 
turning  charge 


by  variable  standard  at  38s.  re- 


1 

'rice 

able 
1 

£ 
of  C.B.        40 
V.K.C.        18 

3.      d. 
0       0 
12       2 

58 

12       2 
100 

96) 

Vari 
61 

Standard    GI 

0 
2i 

1       0 

100) 

1 
Deduct  V.R.C. 

(3/9x2)  +  12-2-l-lld. 

(for  j;,)                 1 

7 
0 

5 
7 

0 
Add  diflference 
between  lo/  and  38/  R.C.    0 

6 

7 

10 
0 

0 

13 

10 

fectly  reliable  results,  much  more  trustworthy  than 
dry  assays,  would  form  the  basis  of  value,  and  the 
buyer  knowing  e.xactly  the  amount  of  copper  he  would 
obtain,  could  make  his  calculations  regarding  price 
and  profit  with  more  certainty  than  at  jiresent. 
Again,  it  is  a  well-known  fact  that  much  dissatisfac- 
tion exists  regarding  the  "  margin  "  between  the  wet 
and  dry  assays,  buyers  contending  that  it  is  not  what 
they  have  been  led  to  expect,  and  on  which  they  have 
based  the  price  payable  under  their  contracts  ;  while 
selling  assayers  are  complaining  that  they  are  checked 
in  all  directions,  and  that  it  is  simply  a  question  of 
dry  assays,  and  buyers  must  look  after  their  own 
interests  when  fixing  prices.  This  is  especially  the 
case  with  rich  copper  mattes,  and  much  friction  has 
occurred  regarding  the  settlements  of  these  products. 

An  objection  may  be  urged  that  copper  extractors 
would  .still  have  to  sell  their  precipitates  by  dry  a,s.say  ; 
but  I  think  there  can  be  no  doubt  if  once  a  good  and 
reliable  process  of  wet  assay  is  introduced  for  con- 
tract purposes,  it  will  be  u.sed  for  buying  and  selling 
all  classes  of  copper  products,  and  the  fact  that  by 
making  a  certain  deduction  to  be  termed  the 
"  margin  "*  from  the  wet  assays,  the  remainder  can 
be  used  as  an  equivalent  to  the  present  dry  assay,  no 
other  changes  would  be  necessaiy,  renders  this  method 
a  most  desirable  one. 

In  those  cases  where  the  sulphur  contents  only  of 
pyrites  are  sold,  the  burnt  ores  being  returned  to  the 
vendors  for  the  extraction  of  the  copper,  careful  wet 
assays  would  supply  the  necessary  check  on  the 
quantity  of  copper  sent  to  and  returned  from  the 
buyers  of  the  sulphur  contents. 

Copper  ores,  mattes,  precipitates  are  generally  sold 
at  a  certain  price  per  unit  of  copper  determined  by 
dry  assay,  but  sometimes  this  i.s  varied  in  the  follow- 
ing manner  :  The  price  shall  be  based  on  8s.  (or  other 


The  comparison  of  prices  at  the  time  of  the  last 
Swansea  sale  is  also  instructive.  The  standard  of  the 
sale  was  £'61  Os.  Od.      The  average  price  of  Chili  bar 

copper,  16— 30th  April,  1885,  was  £44  Is.  Od.,  variable     ...„ . , 

standard   £65  5s.  4d.,   and  the  price  of  2i  per  cent  ;  sum)  per  unit  for  20  per  cent  (or  other  produce),  and 
copper  at  38s.  R.C.  by  the  various  methods  is  as  fol-  I  if  the  produce  varies  from  this  a  pro  rata  augmenta- 


lows  : — 


R.C.  38/ 


By  first  method  1/  per  unit  for  every 
£.5  in  C.B.  copper,  etc 

(  By  Chili  bar  variable  standard 

i  By  Swansea  sale 


d. 
(i 


U 
13 


The  two  methods  of  fixing  prices  on  the  basis  of 
the  price  of  Chili  bar  copper  give  the  following 
results  with  different  produces  : — 

Price  of  C.B.   Copper,  £40  Os.  Od. 

IX  1%  n 

Os.    6d.        133.    Od.  19s.    6d. 


1/  per  unit  method 

Variable  standard 

method  R.C.  38/ 


3s.    3id.      lis.    9d.       £1    Os.    2jd. 


From  the  fact  that  Swansea  sales  are  now  fif  com- 
paratively rare  occurrence,  and  also  that  the  basis  on 
which  the  copper  contents  of  pyrites  have  been  valued 
has  been  found  very  unsatisfactory,  it  seems  to  me 
that  in  new  contracts  a  much  more  reliable  method 
may  be  devised.  Thus  the  uncertainty,  annoyance, 
and  often  heavy  pecuniary  loss,  caused  by  the  discor- 
dant and  unreliable  results  of  the  dry  assays,  may  be 
avoided  by  taking  the  wet  assays  made  by  the  iodide 


tion  or  deduction  shall  be  made. 
Required— price  of  12  per  cent,  at  83.  per  unit  for  20  per  cent. 

£.      .s.      d. 
8/x20  8       0       0 

R.C.  (3/9x20+12/2)    4       7       2 


Variable  Standard 


Variable    R.C.    12%    3/9  x  12-H2/2  . . 
Price  of  12% 

Or  7s.  7d.  per  unit. 


12 

7 

2 
100 

20) 

61 

15 

10 
12 

tO)741 

10 

0 

7 
2 

8 
17 

3 

2 

I 

11 

I 

Chili  B.\r  Copper  Contracts. 


Chili  bar  copper  is    .sold   on    the    basis  that  it 
shall  contain  not  less  than  96  per  cent  pure  copper, 
and  the  wording  of   the   printed  forms  of  contract, 
.  ,  -which  were  adopted  by  the  London   Metal  Exchange 

process  as  a  standard  method,  and  deducting  a  definite  i  gQ  i^tgly  as  August,  1883,  show  that  details  regard- 
fixed  margin  (varying  with  the  percentage)  from  these  ]  \^^  jjjg  niethod's  of 'assay  are  even  yet  not  known  tc 
results  representing  the  difference  between  the  wet 
and  dry  assays,  the  remainder  being  charged  as  copper 
by  either  of  the  methods  given  previously.  An  illus- 
tration will  show  more  clearly  how  the  basis  would 
be  arrived  at.    A  parcel  of  pyrites  contains  3'00  per 


to 


•  This  method  making  an  allowance  from  the  results  of  wet 
assays  is  used  in  the  United  States,  where  wet  assays  are  in- 
variably used  for  determining  the  valueof  copper  in  ores  and 
products.  See  Journal  of  the  Society  of  Chemical  Industry, 
January,  1885.  p.  30. 
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persons  engaged  in  the  copper  trade,  and  correspon- 
dence I  Lave  been  engaged  in  privately  confirms  this 
opinion. 

In  the  first  place,  it  is  well  to  notice  how  carefully 
it  is  stated  that  the  samples  are  to  be  assayed  by  Cor- 
nish assay  masters,  and  that  in  case  of  non -agreement 
the  decision  of  a  third  assayer  is  to  be  final,  and  bind- 
ing on  all  parties.  This  stipulation  is,  I  believe,  still 
more  carefully  worded  in  contracts  for  the  copper 
contents  of  pyrites,  where  it  was  attempted  to  place 
reference  samples  in  the  hands  of  about  six  assayer.s. 

A  more  imijortant  part  of  the  contract,  however,  is 
in  the  latter  portion  of  the  lirst  clause,  which  runs  as 
follows  :^ 

"  We   liave   this  day   bought  from   or  sold   to   you, 
subject  to  tbe  rules  and  regulations  of  the  London  Metal 
Excliange,  about        tons,  more  or  less,  Chili  bar  copper 
at  £  i)erton,  ior  ninety-six  per  cent,  of  pure 

copper,  a, pro  rata  allowance  to  be  made  should  tlie  assay 
prove  less,  but  no  excess  to  be  paid  for." 

The  fact  that  the  Cornish  assay  in  no  case  indicates 
the  amount  of  pure  copper  present  in  the  sample,  but 
always  a  lower  percentage,  does  not  appear  to  have 
been  known  to  those  by  whom  the  form  of  contract 
was  drawn  up.  I  have  .some  recollection  of  hearing 
the  clause  read  to  me,  and  remarking  that  it  was  in- 
accurate ;  but  the  Cornish  assayers  being  protected  by 
the  clause  stating  that  the  assays  should  be  made  by 
them,  it  was  not  deemed  advisable  to  direct  attention 
to  the  inaccuracy. 

Whatever  may  have  been  the  intention  of  the 
framers  of  the  contract,  the  fact  remains  that,  while 
vendors  covenant  to  deliver  copjier  containing  9(i  per 
cent,  pure  copper,  they  really  deliver  bars  containing 
about  97  per  cent.,  the  margin  in  this  material 
being  approximately  1  per  cent.,  and  the  absurdity 
is  further  increased  by  what  I  believe  is  sub- 
stantially correct— viz.,  that  none  of  the  Conush 
assayers  possess  either  the  chemical  knowledge 
or  manipulative  skill  requisite  to  make  an  estimation 
of  thepuie  copper  either  in  copper  ores  or  bar  coppers. 

Another  matter  which  requires  notice  occurs  in  the 
rules  and  regulations  of  the  London  Metal  Exchange, 
which  are  essential  parts  of  the  contract.  I  refer  to 
rule  No.  7,  part  of  section  e. 

"No  new  brand  of  Chili  bar  copper  shall  be  tendered  on 
a  contract  for  G.O.B.'s  unless  accompanied  by  a  certifi- 
cate of  two  Cornish  as.sayers,  that  the  qu.ality  is  good 
ordinary  If  the  quality  shall  be  thus  certilied  as  'good 
ordinary,'  then  such  brand  shall  be  considered  as  a 
lawful  tender,  but  if  it  be  not  up  to  said  standard  it  may 
be  rejected." 

The  test  which  is  applied  by' Cornish  assayers  for 
the  purpose  of  certifying  new  brands  is  as  follows  : — 

The  button  of  "'  fine  copper "  obtained  in  a  half- 
trial  assay  is  hammered  flat  to  the  diameter  of  a  half- 
penny, nicked  with  a  chisel  on  one  side,  and  broken 
in  a  vice  ;  from  the  manner  in  which  the  sample 
hammers  out,  and  the  appearance  of  the  fracture,  an 
opinion  is  formed  regarding  the  quality  of  the 
copper. 

How  far  this  test  is  reliable  will  be  apparent  from 
the  following  cases.  Samples  of  a  parcel  of  copper 
were  forwarded  to  two  of  the  principal  Cornish 
assayers  as  a  new  brand,  and  the  produce  was  settled 
in  tlie  usual  manner.  This  cojiper  passed  through 
the  buyers'  hands  into  the  refining  furnace  before  any 
doubt  was  felt  regarding  its  quality,  and  it  was  found 
to  make  extremely  brittle  copper.  The  matter  was 
referred  to  the  buyers'  assayers,  who  again  examined 
a  .sample  (knowing  the  smelters  had  rejected  it  as 
G.O.B.),  and  who  could  not  even  now  find  it  in  fault. 
To  make  the  matter  more  certain,  I  have  had  the 
assay  button  examined  by  other  persons,  who  also 


state  that  as  far  as  can  be  judged  by  appearance  the 
copper  is  all  right.  This  refined  button  of  copper 
contains  a  notable  amount  of  antimony,  but  I  nave 
not  estimated  it  quantitatively. 

The  bars  were  examined  by  me  and  found  to  con- 
tain— 

Antimony 177 I'SS  percent. 

Arsenic   '86 „ 

It  is  therefore  very  evident  what  caused  the  copper 
to  be  brittle.  That  the  vendors  were  trying  to 
improve  the  quality  of  the  copper,  and  that  "brand" 
alone  is  no  criterion  of  the  quality  of  copper,  is 
evident  from  the  results  of  my  examination  of 
samples  of  subsequent  parcels,  all  the  three  parcels 
being  delivered  in  England  in  a  period  of  six  months. 

Second  parcel— antimony    '85  percent. 

,,  arsenic  "85       ,,       • 

Third  parcel  —  antimony 79       ,, 

,,  arsenic '3.i 

The  silver  contents  varied  very  slightly,  and  were 
55,  50,  47  ounces  per  ton  of  22401b.  avoir. 

Another  case,  in  which  a  very  pure  Japanese  copper 
was  reported  as  "  not  of  the  highest  quality,  and 
possessing  a  brittle  fracture,"  shows  that  the  process 
is  very  crude  and  unreliable,  and  gives  no  certain 
indications  either  with  good  or  bad  samples  of 
copper. 

I  append  copies  of  the  forms  of  contract  used  in  the 
purchase  and  sale  of  copper  ores,  and  of  Chili  bar 
copper : — 

FOEM  OF  CONTEACT  FOB  SALE  OF  COPPER 
ORES  OR  MATTE. 

"  We  have  this  day  sold  to  you  about  tons  copper 
ore  ex  @  per  unit.     Delivery  to  be  made  in 

warehouse.  To  be  dealt  witb  and  sampled  in  tbe  usual 
manner  in  the  presence  of  sellers'  agent,  and  produce  to 
be  agreed  upon  by  two  Corni.'^h  as.'iayers  appointed  by 
buyers  and  sellers,  and  a  third  sample  to  be  sealed  by 
both  parties  and  held  in  reserve  for  another  assay  by  a 
third  Cornish  assayer  appointed  by  the  other  two  in  rase 
tliey  disagree,  and  his  decision  to  be  final  and  binding 
upon  all  parties.  Usual  conditions  as  to  weight,  moisture, 
and  draft,  say  21cwts.  per  ton,  dr.aft  .fjlb.  per  Scwts.,  and 
moisture  to  be  actual,  as  ascertained  at  time  of  weighing 
the  ore,  and  to  be  taken  in  a  pan  on  paper,  which  must 
not  be  burned.     Vessel  lost,  contract  void." 

CHILI   BAR— CONTEACT  D. 
(Adopted  Axgust,  1SS3 — Landing  Chili  Bar  Copper.) 

"  London,        188 

"We  have  this  day        you        subject  to  the  Rules 
and  Regulations  of  the  London  Metal  Exchange 
about  tons,  more  or  less,  CHILI  BAR  COPPER, 

said  to  be  of  tlie  following  brand  ;  and  now  landing 

at  and    to    be    delivered    in   warehouse    there  at 

£  per  ton  for  ninety-six   per  cent,    of    pure 

copper,  a  pro  rata  allowance  to  be  made  should  the 
assay  prove  less  than  ninety-six  per  cent.,  but  no  excess 
to  be  paid  for. 

"  Tlie  copper  to  be  weighed  in  drafts  of  5  bars  each. 

"The  copper  to  be  sampled  as  soon  as  it  is  weighed, 
by  boring  one  bar  in  every  ten,  at  the  sellers  expense, 
and  in  presence  of  tbe  buyers  if  they  so  desire  it.  Each 
sample  to  be  divided  into  three  equal  parts,  one  of  which 
to  be  sent  by  the  sellers  to  a  Cornish  assay  master, 
and  another  by  tlie  buyer.s,  to  another  Cornish  assay 
master,  and  who  are  to  agree  the  produce.  A  third  to 
be  sealed  liy  the  samplers,  and  held  by  them  as  reference 
sample. 

"  In  case  of  the  non  .agreement  of  the  respective  assay 
masters,  the  reference  sample  is  to  be  forwarded  to  a 
third  Cornish  as.say  master,  chosen  by  them,  and  his 
decision  is  to  be  final  and  binding  on  all  parties. 

"  Draft  41b.  per  ton. 

"  Payment  to  be  made  in  cash  in  London  against 
warrants  less  2J  per  cent,  discount  within  fourteen  days 
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of  the  day  of  sampling  ;  interest  at  the  rate  of  5  per  cent, 
per  annum  to  be  allowed  for  any  earlier  payment  :  also 
rent  up  to  prompt  date. 

"  Any  dispute  on  tliis  contract  to  be  .settled  by  arbitra- 
tion acconlint;  to  Kule  "2. 

"  Ell  I  vs. 

"No.  1.  Members  are  responsible  to  each  other  only  for 
the  fulfilment  of  every  Contract  in  which  another  principal 
is  not  mentioned  by  name. 

"No.  2.  All  disputes  arising  upon  Contracts  shall  be 
referred  to  two  arbitrators,  one  to  be  chosen  by  each  party  in 
difference,  the  said  arbitrators  having  power  to  call  in  a  third 
in  ca/^e  they  shall  deem  it  necessary.  In  the  event,  however, 
of  one  of  the  parties  appointing  an  arbitratoi-,  and  the  other 
refusing,  or  neglecting  to  do  so,  for  seven  days  after  notice  in 
w-riting  of  the  appointment  (such  nittice  being  delivered 
personally  or  left  at  the  usual  place  of  business  of  such  other 
party),  or  in  case  of  the  death,  refusal  to  act,  or  incapacity  of 
either  of  such  two  arbitrators  :  then  upon  application  of 
either  of  the  disiiuting  parties,  the  question  in  dispute  shall 
staud  referred  to  the  arbitrator  named  by  one  of  the  contend- 
ing parties  and  another  arbitrator,  who  shall  be  a]>poijited  by 
the  Committee  of  the  London  Metal  E.xchange,  at  a  meeting 
convened  by  notice,  and  at  which  not  less  than  three  mem- 
bers shall  be  present.  In  case  the  two  arbitrators  appointed 
as  aforesaid,  whether  originally  or  by  way  of  substitution, 
shall  not  within  fourteen  days  after  their  appointmeiit  agree 
tc)  an  award  or  choose  a  third  arbitrator,  then  the  Committee 
of  the  Metal  E.\change,  at  a  meeting  constituted  a.s  herein 
before  provided,  shall  appoint  a  third  arbitrator,  and  shall,  in 
case  of  death,  refusal  to  act,  or  incapacity  of  any  of  such 
three  arbitrators,  from  time  to  time  substit\ite  a  new  arbi- 
trator or  arbitrators  ni  the  place  of  the  arbitrator  or  arbitra- 
tors so  dying,  refusing,  or  inca])acitated.  In  making  their 
reward  the  arbitrator.s  shall  state  wliich  party  or  parties  are 
to  pay  expenses  of  arbitration,  and  tiie  award  of  two  arbi- 
trators, in  writing,  shall  in  every  case  be  conclusive  and 
binding  on  the  parties  to  the  arbitration. 

"No.  3.  The  promjit  on  arrival  Contr.acts  shall  be  four- 
teen days  from  notice  of  final  passing  of  landing  scales, 
except  on  Chili  Bars,  which  shall  be  fourteen  days  from  date 
of  sampling,  of  which  due  notice  shall  be  given.  No  notice 
of  final  passing  of  landing  scales  or  sampling  siiall  be  valid 
unless  the  warrants  are  ready  at  time  of  such  notice. 

"No.  4.  Sellers  of  arrival  p.arccls  shall  advise  buyers  of 
any  information  which  they  may  liave  from  the  shippers  in 
regard  to  the  weights  or  otherwise  as  soon  as  received. 

"  No.  .5.  Sellers  shall  tender  documents  not  later  than 
3.30  p.m.  on  the  prompt  day  ;  except  the  prompt  fall  on 
Satni-day,  when  the  tender  shall  be  made  by  2  p.m. 

"No.  6.  If  the  sellers  fail  to  deliver  on  the  prompt  day, 
the  buyers  shall  be  entitled  to  buy  in  against  them,  either 
publicly  or  privately,  cm  the  next  morning's  'Change  ;  or  if 
the  buyers  fail  to  take  delivery  on  the  jn'ompt  day  the  sellers 
shall  be  entitled  to  sell  out  against  them,  either  publicly  or 
privately,  on  t!ie  next  morning's  "Change,  and  the  person  or 
persons  in  default  siiall  at  once  pay  the  loss,  if  any,  by  re- 
p\irchase  or  re-s.ile,  or  receive  the  profit,  if  any,  in  like 
manner.  The  buyers  or  sellers,  as  the  case  may  be,  who 
claim  to  act  under  this  clause  shall  send  written  notice  on 
the  prompt  day,  to  the  person  or  pei-sons  in  default,  that 
action  in  conformity  therewith  will  be  taken. 

"No.  7.  When  buyers  and  sellers  agiee  to  settle  out" 
standing  Contracts  between  them  by  a  difference  account, 
such  differences  shall  be  calculated  on  the  exact  Contract 
weight  without  any  deduction  whatsoever  therefrom. 

"  rt.  All  imports  of  Chili  Bar  Copper  are  to  be  weighed  in 
drafts  of  .^  bars  each,  and  warrants  issued  as  far  as 
possible  for  2.i  tons  e.ach,  and  one  for  the  balance,  if 
any — e.g.,  taking  an  import  of  Oil  tons,  three  war- 
rants would  be  issued  for  25  tons  each,  and  one  for 
balance  of  24  tons  ;  or,  taking  an  import  of  iOl  tons, 
then  four  warrants  of  2.5  tons  each  and  one  for  the 
balance  of  1  tim.  An  .assay  certificate  to  be  attached 
to  each  warrant.  (_)n  all  Contracts  for  Chili  Bars, 
Warrants  may  not  be  tendered  for  fractional  parts 
of  2")  tons  unless  they  together  make  up  a  quantity 
of  25  tons,  and  lying  at  one  port. 

"  c.  On  all  Contracts  for  Foreign  Copper,  one  per  cent, 
more  or  less  on  gross  weight  may  be  delivered,  and 
at  Contract  price,  but  if  the  excess  or  efficiency 
exceed  one  per  cent.,  then  the  whole  difference  in 
weight,  without  deduction  of  draft,  is  to  be  settled 
at  tlic  mean  official  quotation  of  the  Committee  of  the 


Metal  Exchange  of  the  evening  previous  to  the  ilay 
of  settlement.  A  dehvery  shall  be  accepted  as  good 
so  long  as  the  deficiency  or  excess,  as  the  case  may 
be,  does  not  exceed  five  per  cent,  on  the  gross  weight 
tendered. 

"  d.  All  Contracts  for  Foreign  Copper,  unless  specially 
arranged  otherwise,  shall  carry  a  prompt  of  14  days, 
and  the  buyers  shall  have  the  right  to  take  up  the 
warrants  on  any  day  before  that  prompt  date  under 
allowance  of  interest  at  5  per  cent,  per  annum  :  also 
rent  for  the  unexpired  portion  of  tliat  prompt,  but 
notice  of  such  uplifting  must  be  given  at  late.st  by 
twelve  noon  on  the  day  on  which  deli\ery  of  the 
warrants  is  required.  If  the  sellers  fail  to  deliver  as 
per  notice,  they  shall  allow  interest  as  it  the  warrants 
had  lieen  duly  delivered  on  the  day  recjuired  ;  but 
sellers  shall  not  be  entitled  to  more  than  one  clear 
day's  grace. 

■'  >.  Chili  Bar  warrants  without  assay  oertiticates  m.ay  not 
be  refused,  but  the  buyers  need  only  pay  for  "them 
on  account,  say  within  two  jjer  cent  of  the  invoice 
amount ;  the  1  alance  to  be  paid  on  production  of  the 
assay  certificate.  No  new  In-and  of  Chili  Copper 
shall  be  tendered  on  a  Contract  for  ti.O.B.'s  unless 
accompanied  by  a  certificate  of  two  Cornish  assayers 
that  the  quality  is  iiouti  nrdniiirii.  If  the  quality  be 
thus  certified  as  "good  ordinary,"  then  such  brand 
sludl  be  considered  as  a  lawful  tender,  but  if  it  be 
not  up  to  said  standard  it  may  be  rejected,  and  the 
sellers  shall  provide  a  similar  quantity  of  a  recognised 
brand  within  24  hours  of  day  of  notice  of  such  rejec- 
tion, and  which  must  be  given  by  buyers  in  writing. 
Should  the  tender  be  made  on  an  "arrival"  Con- 
tract then  the  prompt  shall  date  on  or  from  the  day 
the  certificate  is  tendered  to  the  buyers  according  to 
terms  of  Contract." 

The  Ass.vy  of  Gold  in  B.\r  Copper. 

Bar  coppers  containing  silver  and  gold  are  often 
bought  and  sold  in  the  Engli.sh  market,  and  the 
results  of  various  assayers  have  frequently  been  com- 
pared with  my  own  assays. 

The  general  tendency  is  for  the  gold  produce  to  be 
low,  sometimes  to  a  serious  degree,  even  in  the 
results  of  practising  as.sayers.  I  believe  this  is  due 
to  some  e.xtent  to  tlie  insufficient  weight  of  material 
operated  on  ;  for  a  long  time  1  could  not  [lersuade 
my  then  employers  to  use  more  than  ioz.  of  copper 
chips  for  assay  ;  in  this  case  an  error  of  '001  grain 
in  the  weight  of  the  gold  would  amount  to  3dwts.  of 
gold  i)er  ton  of  copper.  Subse(iuently  I  made  assays 
on  loz.  of  chips  ;  in  this  case  '001  grain,  representing 
Udwts.  perton  :  but  by  careful  weighing  this  could 
be  reduced  one  half,  or  to  18  grains  per  ton. 

I  was  informed  that  one  assayer  made  his  gold 
assays  on  100  grains  of  copper  chips.  In  this  case 
•001  grain  in  the  weight  of  the  gold,  representing 
Oklwts.  per  ton  ;  and  it  must  be  remembered  that  the 
value  of  this  gold  varies  from  2s.  to  3s.  Gd.  per  dwt.  ; 
hence  the  necessity  for  careful  and  accurate  work. 

The  following  are  results  obtained  by  other  assayers 
and  myself  examining  samples  for  commercial  pur- 
poses : — 

Hulf-oiu,<:e  mmiis.        j.  jp.  W.  Bayhut  Assay er 

I'er  tuHof  :iiJfOlb. avoir.  M.    dwts   grs.  i.z.  'ilwts.    isi. 

1        0        23  t  I        1        12 

\        ?,        -IX  til        12 

0       8       23  ;  0       S         0 

1  ounce  assays 1       3       21  tl       1       12 

0      18       16  to      17         0 

Novalue  \\       %       JI  *«       «        » 

10      10  0) 

0  19         9   Settled  0      17         Of 

No  value O       4       18    }        10       3         0 

1  3       21  t  1       4        12 
0      12         6  110       7       12 

In  this  case  the  buying  assayer  fir.'^t  offered  Tdwts 
12  grains,  then  Sdwts.,  but  would  not  name  referee 
when    requested.     He    then   offered    lOdwts.,    and 
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finally  settled  at  1  Idwts.  If  this  sample  Lad  been 
settled  as  the  buying  assayer  wished,  the  gold  value 
would  have  been  nil,  at  lldwts.  the  value  was 
approximately  ^,'25, 

J.    W.    W.  Buying  Assai/cr.  lieferce. 

oz.    dwts,    grs.  oz.    dwts,    grs.  oz.    dwts.    grs. 

8       ID       22  ;  8       10       0  t  8       la       12 

—       —       —  refer  on    8       11       U  _       _       _ 

Half  Ounce  Tkials  and  Kk-assays— 
/8       10         5  Buyers  will 

"18       11         7  settle  both  ||  7       Ifi        0 

18       17         7  parcels  at  i;  7        it)         o 

"(8       16         5  5  8         4       0 

Half  Odnce  Assays— 

1        9       20     1  _       _       _  II  1       G        0 

Re-assay—      \ 
1        8        8     i 

One  Ounce  Assays— 

8       n        7  !  8       10       0    settled 

8        5       18  II 8        0       0        „ 

Half  Ounce  Assays— 
1        0      21  It  0      IJ      0  f  1      4      12 

0        11        22  11  0  8        0  II  U      12  0 

0        11        22  110  8        0  II  0      10  8 

The  following  series  are  also  interesting  Aoz.  trials  : 
J.  W.  W.         B III/ ill f}  Assay ci:        liejerce. 

oz.    dwts.    grs.      dwtB.  dwts.      tiz.     dwts.    grs. 

a.  1       5       9        II  13-0  refers  on  180    t   1       0       12 

h.  0      li      22        «  6-12  90 1 

%e-assayO     lo     fol-     « S'lS  9-0     1 0     16       12 

d.  0      11      22        II  6-12  90 j 

The  buying  assayer  in  this  case  suggested  that  one 
of  the  samples  h,  c,  d,  should  be  referred,  and  tliat  the 
result  should  b^e  taken  to  represent  all  tliree  parcels  ; 
this  was  agree!  to  if  he  would  refer  c,  and  the  result 
is  shown  above. 

The  following  is  a.most  serious  case  : — 

oz.  dwts.  grs. 

J.  \V.  \\ 12       fi      9 

II  Buyers' assayer  &.re-assaylO      14      Oi     cfis.  iier  tnn  difference  in 

But  will  settle  at    11      10      Oi"  valucofguldbjtlieseasBiiys. 

II  Referee's  return  12       1      0 

In  this  case  the  difference  in  gold  value  between 
the  buyers' assay  and  the  referee's  return  is  i'-i  14s.6d. 
per  ton,  while  the  difference  in  the  referee's  return 
and  my  assay  amounts  to  18s.  9d.  per  ton. 

The  assays  marked  t  were  made  by  a  London 
assayer,  those  marked  +  by  assayers  employed  in 
works,  those  marked  |[  by  copper  assayers,  but  not  the 
same  assayer  in  all  cases,  while  my  initials  indicate 
assays  made  by  me. 

It  is  evident  from  the  results  given  that  the  assays 
of  gold  in  bar  copper  are  not  conducted  as  carefully 
as  they  .should  be,  taking  the  value  of  the  metal  into 
consideration. 

In  conclusion,  I  wish  to  express  my  opinion  that 
the  discrepancies  I  have  pointed  out  are  due  in  most 
cases  to  careless  work  and  the  use  of  inaccurate 
methods  of  analysis  and  assay,  and  in  a  very  minor 
degree  to  errors  of  sampling.  The  results  I  have 
brought  forward  are  the  actual  figures  which  have 
been  obtained  in  the  examination  of  samples  for 
commercial  purposes.  I  desire  also  to  express  my 
thanks  to  those  gentlemen  who  have  a.ssisted  me  in 
the  preparation  of  this  paper,  either  by  furnishing 
me  with  the  forms  of  contract  used  in  the  copper 
trade,  the  respective  prices  of  gold  and  copjjcr,  or 
with  the  methods  of  assay  used  in  their  laboratories. 

Finally,  I  would  submit  the  following  proposi- 
tions : — • 

(a)  That  the  temperature  at  which  the  moisture 
in  copper  ores,  etc.,  is  determined,  should  be  more 
clearly  defined  than  it  is  at  present. 

(i)  That  for  the  wet  assay  of  copper  in  ores  and 
products  generally,  the  iodide  jirocess  (E.  O.  Brown's 
modification)  is  the  most  reliable  and  accurate,  but 


that  the  electro-deposition  method  may  also  be  used 
in  cases  where  it  is  desirable  to  have  results  of  two 
scpin-dtc  and  dislinct  prui'exDi's,  it  being  noted  that 
in  certain  cases  other  metals  are  deposited  with  the 
cojiper. 

('•)  That  the  Cornish  jirocess  of  dry  assay  is  very 
inaccurate  and  misleading,  and  is  also  liable  to 
serious  variation  in  the  hands  of  experienced  opera- 
tors ;  these  reasons,  together  with  the  fact  that  it 
is  extremely  difficult  to  get  reliable  private  assays, 
render  its  use  undesirable. 

((/)  That  in  cases  where  the  sulphur  contents  of 
pyrites  are  sold  to  alkali  works,  the  burnt  ores 
being  returned  to  the  vendors,  an  accurate  wet 
assay  forms  the  best  check  on  the  cojiper  contents 
of  the  ore  delivered  to  and  received  from  the 
alkali  works. 

(f)  That  a  more  suitable  basis  for  the  valuation 
of  copjier  in  ores  and  products  may  be  found  in 
wet  assays  made  by  the  iodide  process,  deducting 
an  allowance  (or  "margin"  to  be  agreed  on  by 
vendors  and  purchasers)  from  these  results,  thus 
bringing  down  the  percentage  to  the  dry  assay 
produce,  and  calculating  the  value  by  methods  at 
present  in  use,  or  given  previously  in  this  paper. 

(/')  That  many  assays  of  gold  in  bar  coppers, 
made  by  recognised  assayers,  are  very  inaccurate. 


Liticrpool  Section. 


Chair7nan  :  E.  K.  Muspratt. 

Vicc-Chairman  :  I'rof.  J.  Campbell  Brown. 
Committee : 
Kuslace  Carey.  A.  Norman  Tate. 

John  Hargreaves.  J.  Aftieck. 

K.  Milner.  J.  C.  Gamble. 

C.  Symes.  Douglas  Herman. 

F.  Hurler.  Alexander  Watt. 

H.  Brunner.  E.  G.  Ballard. 

Local  Sec. :  W.  P.  Thompson,  0.  Lord  Street.  Liverpool. 
Noticesof  papers  and  conimunieations  for  the  meetings  to 
be  sent  to  the  Local  Secretary. 

3rd  JIareh.— Mr.  James  Longmore  :    "  Researches  on   the 
Colouring  Matter  and  Mucilage  of   Cotton-seed  Oil ;    with  a 
iption  of  a  New  Method  for  Recovering  the  Position 


Dcscrip 

lost  during  the  Refining  Process." 


Meeting   held    Wednesda;/,  13th  January,  188G,  at 

University  Cullecje,  Ashtuii  Street. 

THE   PRESIDENT   IN   THE  t'H.MR. 

The  Ch.virm.\n  announced  the  resignation  of  ilr. 
E.  G.  liallard  as  Hon.  Local  Secretary,  and  the  election 
of  Mr.  W.  P.  Thoiu])son  in  his  stead. 

On  the  motion  of  Mr.  Norman  Tate,  seconded  by 
Dr.  Campbell  BiUiWN,  it  was  resolved  to  form  a 
committee  to  make  arrangements  for  the  reception  of 
the  Society  at  the  Annual  Meeting  in  July. 

Mr.  Alex.  Watt  made  a  communication  on  "  .Vn 
Electrically-driven  Centrifugal  Machine  for  Labora- 
tory Use,"  and  e.xhibited  it  in  action.  (Sec  Journal, 
vol.  iv.  p.  754.)  The  discussion  turned  chieHy  on  the 
practical  u.^es  of  centrifugal  machines. 

Dr.  Campbell  Brown,  after  pointing  out  the  clean- 
liness and  easy  transmission  of  electricity  as  a  motive 
power,  asked  if  the  author  coidd  give  them  any  notion 
of  its  relative  co.st  compared  with  other  sources  of 
power  1 

The  Chairman  said  that  twenty  years  ago  he  had 
tried  centrifugal  machines  for  separating  the  red 
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liquor  from  caustic  salts,  but  the  result  was  unsatis- 
factor.y. 

Mr.  Simpson  agreed  with  tlie  Chairman,  and  .said 
that  they  now  u.sed  a  tilter-iiress  for  the  purpose, 
which  turned  out  some  twenty  tons  a  day.  The  cen- 
trifugal machine  \vas  also  iptite  useles.s  fur  lime-mud. 

Dr.  C.VMPBELL  Bkown  admitted  that  centrifugal 
machines  were  no  use  for  gelatinous  precipitates,  such 
as  hydrated  oxide  of  iron. 

Mr.  Watt  suggested  that  a  centrifugal  machine 
was  better  adajited  for  crystals  than  a  filter-pres.s,  as 
the  latter  was  liable  to  crush  tliem. 

Mr.  Simpson  dissented  from  this  view. 

The  Chairman  .said  that,  according  to  the  author's 
calculation,  a  centrifugal  machine  would  turn  out  ten 
tons  of  crystals  per  day  of  ten  hours.  Filter-presses 
could  not  be  compared  with  centrifugal  machines,  as 
they  were  each  u.sed  for  entirely  ditferent  classes  of 
substances.  In  his  own  new  process  for  making 
potassium  chlorate,  by  means  of  magnesia  in  place  of 
lime,  he  used  a  centrifugal  machine  to  free  tlie  crystals 
of  magnesium  chloridefrom  mother-li<iuor,and  at  least 
five  tons  a  day  could  be  thus  obtained.  The  men 
engaged  on  the  process  were  not  solely  occupied  in 
working  the  machine,  so  that  he  could  readily  accept 
the  author's  estimate  of  the  work  capable  of  being 
done.  For  caustic  .salts  or  lime-miiil,  uiidoubtedly 
the  machine  was  less  suitable,  but  for  crystals  of 
magnesium  chloride  he  was  ijuite  satisfied  with  its 
efficiency. 

Dr.  HcRTERsaid  that  the  machines  at  the  works  of 
his  firm  were  six  feet  in  diameter,  and  were  placed  on 
the  first  flom-  of  the  house.  The  vibration  was,  how- 
ever, so  great  that  he  had  to  reduce  the  speed  to  from 
300  to  400  revolutions  per  minute.  Two  of  these 
machines  could  dry  about  300  tons  of  crystal  carbonate 
l)er  week,  but  he  agreed  that  their  efficiency  depended 
largely  on  the  class  of  substance  dealt  with.  For 
instance,  they  were  quite  useless  with  lime  mud. 

Mr.  ^VATT,  in  reply  to  Dr.  Campbell  Brown,  said 
that  the  cost  had  not  been  ascertained,  but  he  might 
point  out  that  in  the  case  of  the  Weston  suspended 
drum  machine,  the  electrically-driven  one  worked  ' 
much  more  steadily  than  that  driven  by  belting.  In 
reply  to  Mr.  Simpson,  the  30in.  machine  would  turn 
out  about  l^cwt.  of  dried  sugar  crystals  every  five  j 
minutes.  At  the  .same  time,  some  kinds  of  sugar 
took  about  a  (juarter  of  an  hour  to  dry.  j 

A  COMMUNICATION  on  "  Some  Experiments  on  Puri- 
fying Distillable  Oils"  was  then  read,  in  the  discus- 
sion on  which  the  President,  Mr.  Norman  Tate,  I)r. 
Campbell  Brown,  Mr.  W.  P.  Thompson,  and  others 
took  part. 
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Mci-tinj  keld  ■>>•(/  February,  at    Unirersiti/  Cullcgc, 
Ashton  Street. 


MR.   J.    CAMPBELL   BEOWN   IN  THE   CHAIR. 


^anctjcstcc  Section. 

Chairman:  Sir  II.  E.  Roscoe. 

Vice-Chainnan :  1.  Levinstein. 

Committee : 


R.  F.  Carpenter. 
C,  Kstcourt. 
H.  Grinishaw, 
B.  \V.  Gcrlaiul. 
Petor  Hart. 
T. Jackson, 


1).  B.  Hewitt. 
C.  Sciiorleniiner, 
Watson  yniith. 
h.  Sieboki . 
Wni.  Thomson. 
1>.  Watson. 
Local  Secrilary; 
Carter-Bell,    Bankiielii,    The    Clitf,    Higher    BrouglUon, 
Jlanchtster. 


Meetings,  Session  1885— 8G.  — First  Tuesday  in  each 
Month,  at  7  P.M. 


The  Local  Secretary  exhibited  samples  of  fibre,  | 
yarn,  floorcloth,  trouserings,  and  broadcloth  made  ' 
from  peat-fibre  by  a  new  French  process. 

Dr.  Oliver  Lodge  then  read  a  paper  on  "  The  Elec- 
trical Deposition  of  Dust  and  Smoke,  with  Special 
Reference  to  the  Collection  of  Fine  Metallic  Fume, 
to  the  Possibility  of  Diminishing  the  Escape  of  Solid  ' 
Matter  from  Chimneys  by  the  Electrification  of  the 
Air  inside  them,  and  to  the  Electrical  Purification  of  i 
the  Atmosphere."  A  copy  of  this  paper,  with  the 
discussion  thereon,  will  appear  in  a  future  number.      ' 


Notices  of  papers  and  communications  for  tlio  meetings  to 
be  sent  to  tiie  Local  Secretary. 


FURTHER  NOTES  ON  THE  METHODS  OF 
EXAMININtt  AND  CHEMISTRY  OF  FIXED 
OILS. 

BY    ALFRED    H.    ALLEN. 

In  a  paper  read  before  the  London  Section  of  tlie 
Chemical  Society  of  Industry  about  three  years  since, 
I  reviewed  the  general  condition  of  our  knowledge  of 
the  chemistry  of  fixed  oils,  and  described  some  of 
the  more  definite  methods  applicable  to  their  assay 
anil  analysis.  The  subject  has  made  considerable 
advances  since  that  time,  and  I  have  been  at  some 
trouble  to  collect  and  collate  tbe  results  of  various 
workers.  The  paper  which  I  projiose  to  lay  before 
you  this  evening  will,  therefore,  be  the  result  of  this 
collation,  supplemented  by  observations  of  my  own 
in  cases  where  the  information  at  hand  seemed 
iiisutficient. ' 

Specijh:  Urarltij  of  Oils.—  h.  very  satisfactory  me- 
thod of  determining  the  density  of  fixed  oils  is  by 
means  of  Westphal's  hi/drostatic  hatanre.  A  counter- 
poised thermometer,  suspended  from  a  piece  of  thin 
platinum  wire,  is  attached  to  one  end  of  a  graduated 
lever.  On  iiumersing  the  thermometer  in  a  liquid,  it 
loses  a  certain  weight.  The  etiuilibrium  is  restored 
by  hanging  on  the  lever  a  series  of  riders,  which  are 
adjusted  in  weight  so  as  to  make  the  reading  very 
simple.*  The  plummet  disiilaces  exactly  5cc.  of 
liquid,  and  hence  the  weight  required  to  restore 
equilibrium  is  that  of  ficc.  of  the  fluid  of  which  the 
density  is  required.  Dift'erences  of  0  2  are  appre- 
ciable, so  that  the  indications  are  equal  in  delicacy 
to  those  of  the  specific  gravity  bottle,  and  consider- 
ably more  accurate  than  the  readings  of  a  hydro- 
meter. As  the  employment  of  a  thermometer  as  a 
plummet  renders  the  instrument  unsuited  for  deter- 
minations of  density  at  100"  C,  or  other  high  tem- 
peratures, I  substitute,  in  such  cases,  a  plummet  of 
thick  glass  rod,  having  a  displacement  of  exactly 
Occ. 

It  is  evident  that  a  special  balance  and  riders  for 
taking  densities  by  a  plummet  are  by  no  means  es- 
sential. If  a  plummet  of  known  displacement  be 
suspended  from  one  arm  of  a  balance  and  duly  coun- 
terpoised, on  imniersin":  it  in  a  li(|uid  it  will  lose  a 
portion  of  its  weight  equal  to  the  weight  of  an  equal 
volume  of  the  liquid  enqiloyed  ;  and  this  lo.ss  being 
ascertained  by  adding  weights  sufficient  to  restore 
equilibrium,  the  .sjiecific  gravity  of  the  liquid  will  be 
found  by  dividing  the  weight  in  grammes  employed 
by  the  volume  of  the  plummet  in  cubic  centimeters. 
If  a  plummet  of  lOec.  displacement  be  employed, 
the  density  of  the  liquid  will  be  one-tenth  of  the 
weight  in  grammes  required  to  restore  equilibrium. 

"  Westphal's  balance  can  be  obtained  from  Messrs.  Becker 
&  Co.,  Maiden  Lane,  E.C. 
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Tlie  glass  plummet  may  be  brought  approximately 
to  the  desired  bulk  by  noting  its  displacement.  Its 
speeilic  gravity  is  then  carefully  determined  by  weigh- 
ing it  in  distilled  water,  when  the  exact  weight  of 
.'1  or  lOcc.  is  readily  calculated,  and  it  is  brought  to 
this  weight  by  careful  grinding  or  tiling.* 

The  use  of  a  plummet  of  exactly  5  or  Idcc.  dis- 
]ilacenient  facilitates  calculitiou,  but  in  its  absence  a 
plummet  of  any  known  measure  can  be  employed, 
and  this  measure  can  be  ascertained  by  dividing  its 
weight  in  grammes  by  its  specific  g'ravity.  The 
weight  lost  by  the  iilummet  on  immersing  it  in  any 
liquid,  divided  by  the  measure  of  the  plummet,  gives 
the  siiecilic  gravity  of  the  liquid. 

My  experience  fully  convinces  me  that  the  archime- 
dean  or  pluuunet  method  of  taking  the  specific 
gravities  of  liiiuids  deserves  a  wider  application  than 
it  has  hitherto  received. 

In  my  last  paper  I  pointed  out  that  the  specific 
gravity  of  an  od  was  by  no  means  an  unmeaning- 
character,  but  was  a  definite  indication  of  its  nature 
and  chemical  constitution.  Thus,  sperm  and  bottle- 
nose  oils,  which  have  the  constitution  of  waxes,  and 
are  not  glycerides,  like  the  majority  of  fixed  oils, 
have  the  lowest  specific  gravity.  There  is  a  great 
gap  between  these  and  the  animal  and  vegetable 
oleins  or  non-drying  oils,  as  represented  by  olive, 
almond,  and  hird  oils.  Itai)e  oil  may  be  cla.s.sed  in 
this  grouji,  but  its  constitution  is  sensibly  dift'ereut 
from  that  of  the  majority  of  vegetable  oils.  The 
drying  oils,  again,  as  typified  by  ]in.seed  oil,  are 
sensibly  denser  than  the  non-drying  oils  ;  while  castor 
oil  exceeds  all  other  natural  fixed  oils  in  density,  and 
exhibits  jieculiarities  in  its  phy.sical  projierties  and 
constitution  which  sharply  distinguish  it  from  almost 
all  other  natural  oils. 

I  may  here  point  out  that  the  density  of  an  oil  is 
liable  to  be  very  materially  altered  by  certain  treat- 
ment, or  even  by  keeping.  Some  three  years  ago  I 
examined  a  sample  of  porpoise  oil,  which  then  had  a 
density  of  920  ;  the  sample  now  has  a  density  of  920, 
though  the  proportion  of  free  acid  is  not  very 
materially  increased.  Another  portion  from  the 
same  sample,  kept  under  different  conditions,  has 
now  a  density  of  932.  In  all  probability  these 
changes  are  due  to  oxidation  and  are  analogous  to 
the  change  now  brought  about  in  rape  oil,  cotton- 
seed oil,  linseed  oil,  etc.,  which  by  a  jirocess  of  re- 
gulated oxidation  are  caused  to  acquire  a  density  as 
high  as  9G0  ;  in  that  respect,  as  well  as  in  their  vis- 
cosity, simulating  closely  castor  oil.  These  "  blown 
oils,"  as  they  are  called,  are  now  manufactured  as 
substitutes  for  castor  oil,  though,  unlike  the  latter, 
they  are  perfectly  miscible  with  mineral  oils  ;  but  I 
am  not  prepared  to  say  that  their  use  is  an  advantage 
in  other  respects. 

It  is  well  known  that  butter  fat,  cocoa  nut  oil,  and 
other  fats  containingthe  glyceridesof  lower  fatty  acids, 
are  denser  than  lard,  butterine,  and  similar  iats  not 
containing  sensible  quantities  of  such  glycerides.  The 
difference,  however,  is  not  very  great ;  and  in  order  to 
observe  it  satisfactorily,  it  is  necessary  to  take  the 
density  of  the  fat  in  a  molten  condition.  A  tem- 
perature of  100°  F.  was  adopted  by  Dr.  J.  Bell,  but 
Mr.  Charles  Estcourt,  in  18fj(J,  recommended  that  the 
fat  should  be  heated  to  the  boiling-point  of  water, 
and  in  my  last  paper  I  strongly  urged  that  the  den- 
sity should  be  taken  at  the  latter  temperature,  and 
recommended  a  Sprengel-tube  as  a  suitable  instru- 
ment for  the  i)urpose.  Extensive  experience  of  this 
method  since  the  publication  of  my  last  paper  has  fully 

*  Mr.  E.  Casella.  of  117,  Holborn.  E.C,  supplies  nccurately- 
adjustcil  glass  plummets  and  coiinlei'poises  tor  employment 
with  an  ordinary  balance. 


confirmed  the  favourable  opinion  of  it  I  then  ex- 
pressed. It  enables  one  to  compare  the  densities  of 
all  fats  and  waxes  when  in  a  fluid  state  ;  and  only 
those  who  have  tried  have  any  idea  how  difficult  it 
is  to  obtain  concordant  figures  for  the  densities  of 
waxes  and  similar  bodies  when  the  experiments  are 
made  on  the  solid  substances.  I  have,  however,  in 
all  cases  where  there  is  sufficient  substance  at  dis- 
posal, abandoned  the  use  of  the  Sprengel-tube  in 
favour  of  the  i]lumniet,  the  use  of  which  leaves 
nothing  to  be  desired  on  the  score  of  rapidity,  accu- 
racy, or  ease  of  manipulation.  The  application  of 
the  Westi)hal  balance  to  the  determiiuition  of  the 
density  of  butter  and  other  fats  at  the  boiling-jioint 
of  water  wa.s,  however,  originally  recommended  by 
Mr.  Charles  Estcourt  ((7if»i.  AViTO,  xxxiv.  254),  the 
details  of  the  manipulation  being  further  described  by 
Mr.  .1.  Carter  Bell  (i'lion.  A'cc.'*,  xxxviii.  207).  These 
chemists,  who  have  habitually  employed  the  method, 
immerse  the  tube  containing  the  fat  to  be  examined 
in  a  bath  of  molten  paraffin,  which  is  kei)t  at  a  con- 
stant temjjerature  by  an  outer  vessel  of  boiling 
water.  In  my  experiments.  I  have  abandoned  the 
intermediate  bath  of  paraffin  as  unneces.sary,  and 
employ  a  cylindrical  cojiper  bath,  the  top  of  which  is 
closed  and  perforated  by  two  orifices.  One  of  these  is 
fitted  with  an  upright  tube,  which  serves  to  carry  the 
steam  away  from  the  neighbourhood  of  the  balance  ; 
while  into  the  other  the  tube  containing  the  fat  fits 
tightly,  the  joint  being  made  perfect  by  a  ring  of 


cork  or  indiarnbber.  Any  of  the  usual  arrangements 
for  keejiing  the  water  at  a  constant  level  can  be 
employed,  if  desired,  but  I  have  not  found  this 
requisite. 

The  following  table  gives  the  densities,  as  deter- 
niinecl  in  my  laboratory,  of  a  number  of  samples  of 
oil  at  the  temperature  of  boiling  water.  Some  of 
the  observations  were  made  with  the  Sprengel-tube, 
and  others  by  the  iilummet :  but,  in  each  case  where 
both  methods  were  employed,  the  results  showed 
such  a  close  concordance  tliat  T  consider  it  a  matter 
of  indifference,  so  far  as  the  figures  are  concerned, 
which  method  was  used.  In  ino.st  cases,  the 
density  of  tin'  sumc  sample  was  taken  at  the  ordinary 
temiierature  in  addition,  these  results  being  in  some 
instances  obtained  by  a  hydrometer  :— 
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SPECIFIC  GRAVITIKS  OF  OILS.  ETC.;    WATER  AT 
15-5'  C.  (  =  GU'  F.)  =  1000. 


Oil. 


Arachis  oil       

Rape  oil 

Nefttsfoot  oil 

Cotton-seed  oil 

Scsam^  oil        

Cocoa-nut  olein 

Niger-seed  oil 

Linseed  oil       

Castor  oil        

Whale  oil         

Porpoise  oil 

Seal  oil 

Cod-liver  oil 

Menhaden  oil 

Sperm  oil         

Doegling   (Bottle-nose)  oil 


At  98*  to  99'  C. 
(=i09*to210'F.) 


867^3 
863  2 
S6r9 
872-5 
867'9 
87ro 
87.fS 
8809 
909-6 
872-5 
8711 
873-3 
87i-2 
877-i 
830-3 
827-4 


The  ne.xt  table  slio-\vs  the  specific  gravity,  at  two 
different  temperatures,  of  various  molten  fats  and 
other  bodies  which  are  solid  at  the  ordinary  tem- 
perature. The  densities  were  ascertained  by  the 
plummet  method,  and  in  each  case  the  observations 
at  the  two  different  temperatures  were  made  on  the 
same  sample  of  the  substance.  A  column  is  added 
showing  the  ditreren:;e  in  density  corresponding  to  a 
change  of  1°  C. 


Fat,  etc. 

Specific  Gravities  of  melte<l  FatK, 

etc.  :  Water  at  15-5  C. 

(=6O-F.)=10O0. 

Differ- 
ence for 
!•  C. 

Palm  oil 

893-0  at  50-  C. 

858-6  at  98-  C. 

•717 

Cacao  butter    . . 

892-1  at  50 

857^7  at  98 

•717 

Japan  wax 

901-8  at  60 

87o-o  at  98 

•692 

Tallow 

8950 at  50 

862-6  at  98 

•675 

Lard        

898-5  at  40 

860-8  at  98 

•650 

Butterino 

898-2  at  40. 

859^2at98 

•672 

Butterfat 

901-1  at  40 

867-7  at  99 

-617 

Cocoa-nut  oil     . . 

911-5  at  40* 

873-6  at  99 

•642 

Palm-nut  oil     .. 

9U-9at40' 

873-1  at  99 

•657 

Spermactti 

835-8  at  60 

808-6  at  98 

■716 

Bees'  wax 

835-Gat80 

822^1  at  98 

•750 

Carnaiiba  wax.. 

S50-0at  90 

812^2  at  93 

•975 

Stearic  acid  (commer- 
cial)        

859-0  at  60 

830-5  at  98 

■7cO 

Oleic   acid    (commer- 
cial)        

903-2  at  15-5 

818-4  at  99 

•656 

I'araflln  wax    . . 

780-5  at  60 

753-0  at  98 

■724 

It  will  be  observed  that  I  have  stated  the  densities 
recorded  in  the  foregoing  tables  as  those  obtained  at 
a  temperature  of  98"  to  99°  C.  In  my  laboratory, 
water  ordinarily  boils  at  99'  C,  and  repeated  obser- 
vations have  shown  that  oil  immersed  in  a  vessel 
of  boiling  water  rarely  reaches  a  temperature  e.xceed- 
ing  98'5°  C.  This  result  is  a  confirmation  of  the  ex- 
perience of  !Mr.  Estcourt. 

Coejfkienttt  of  Expansion  of  Oils. — It  is  evident 
that  the  density  of  a  particular  .sample  of  oil  being 
known  at  two  different  temperatures,  we  have  the 
means  of  calculating  the  rate  of  its  expansion  by 
heat.  Assuming  the  oils  when  immersed  in  boiling 
water  to  have  had  an  uniform  temperature  of  98F  C, 
the  difference  lietween  their  density  at  that  tempera- 
ture and  at  \h\-  is  due  to  the  exjiansion  through  83~ ; 
dividing,  therefore,  this  difference  by  83,  we  get  a 
.series  of  figures  rejiresenting  the  mean  rate  of  expan- 
sion of  the  different  oils  for  a  rise  of  temperature  of 
1°  C.t.  The  rates  of  expansion  for  the  molten  fats, 
etc.,  have  already  been  given  ;  those  for  the  oils  fluid 
at  ordinary  temperatures  are  expressed  in  the  follow- 
ing table.  Those  figures  to  which  my  name  is  at- 
tached are  calculated  from  the  densities  already 
given  ;  but  I  have  also  appended  the  independent  re- 
sults of  some  other  observers. 


Natt-re  of  Oil. 

Correction 
for \-  C. 

Obbervee. 

Sperm  oil . . 

■648 

A.  H.  Allen 

Bottle-nose  oil   . . 

•643 

„ 

Whale  oil.. 

•697 

f» 

.. 

■722 

C.  M.  Wetherill 

Porpoise  oil 

-651 

A.  H.  Allen 

Seal  oil      . . 

■615 

„ 

Cod-liver  oil 

■616 

,. 

Menhaden  oil    .. 

■654 

ft 

Neatsfoot  oil      . . 

■625 

,, 

Lard  oil     . . 

■658 

C.  M.  Wetherill 

Olive  oil    .. 

■629 

C.  M.  Stillwell 

Arachis  oil 

■655 

A.  H.  Allen 

Rape  oil    .. 

■620 

Sesam6  oil 

■624 

" 

Cottonseed  oil    .. 

■629 

»t 

Nigerseed  oil 

■637 

>• 

Linseed  oil 

■049 

>. 

Castor  oil.. 

■653 

•• 

*  The  samples  o£  cocoa-nut  and  palm-nut  oil  were  old,  and 
had  been  frequently  melted.  Some  time  previously  they 
showed  densities  notably  less  than  those  stated  in  the  talile. 
The  rate  ot  ex))ansion  of  carnauba  wax  requires  verification, 
as  the  temperatures  at  which  the  density  was  taken  ditt'ered 
byS'C.  only. 


From  an  ins]iection  of  the  figures  recorded  in  this 

and  the  preceding  tables  it  appears  (1)  that  the  rates 

of  exjiansion  of  thefiuid  fixed  oils  are  not  sufficiently 

I  different  to  be  of  any  value  for  their  recognition  ; 

(2)  that,  of  the  fluid  fixed  oils  examined,  all,  with  the 

single  exception  of  whale  oil,  exi)and  sensibly  equally 

for  equal  increments  of  heat,  or  at  least  the  figures 

'  obtained  do  not  show  greater  variations  than  would 

j  probably  be  observed   between  different  samples  of 

I  the  same  oil ;  (3)  that,  with  the  exception  of  whale 

oil  (the  high  figure  for  which  is  confirmed  by  aninde- 

1  pendent  ob.server),  the  correction  in  density  for  the 

t  Thus  a  sample  of  rape  oil  was  found  to  have  a  density  ot 
91.5^0  at  15^.5*  ('..  and  of  863-2  at  98'  ('..  the  difTerence  being  518. 
Dividing  the  last  figure  by  825.  tlie  difference  between  the 
temperatures  at  which  the  observations  were  made  (98-0-15-5 
=82-51  the  figure  -028  is  obtained  as  the  correction  to  be  made 
;  for  a  variation  of  V  C.  from  the  standard  temperature. 
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fluid  fixed  oils  mentioned  in  the  last  table  may  safely 
be  taken  at  ■64  for  each  degree  Centigrade,  or  '.la  for 
each  degree  Fahrenheit*  ;  (1)  the  rate  of  expansion 
of  the  solid  fats  and  waxes,  when  in  a  molten  state, 
is  not  ascertained  with  such  a  degree  of  accuracy  as 
in  the  case  of  the  oils  liquid  at  ordinary  tempera- 
tures, but  in  most  cases  is  sensibly  higher  than  that 
of  the  oils  of  which  olein  is  the  leading  constituent, 
this  difference  extending  to  free  stearic  and  oleic 
acids.t 

It  is  evident  that  the  coefficient  of  expansion  of  an 
oil  may  be  deduced  by  dividing  the  temperature-cor- 
rection by  the  density.  Thus,  the  coefficient  of  expan- 
sion of  olive  oil  will  be  -— ^  =  000715.      This    figure 

may  be  corrected  for  the  expansion  of  the  glass 
plurnmet  if  a  very  accurate  result  be  desired. 

Viscositi/  of  Oi/s.— The  determination  of  the  vis- 
cosity of  oils  is  a  cpiestion  of  great  practical  interest, 
and  one  on  which  i  should  have  liked  to  liave  entered 
in  some  detail,  were  it  not  that  a  jiaper  dealing  exhaus- 
tively with  the  whole  subject  is  to  be  read  before  the 
London  Section  of  this  Society  at  an  early  date  by 
Mr.  Boverton  Redwood.  I  shall  therefore  merely 
exhibit  the  new  form  of  viscosimeter  devised  by  Mr. 
Redwood,  and  which  bids  fair  to  become  the  recog- 
nised standard  instrument  of  the  future.  For  many 
purposes,  however,  and  especially  as  a  convenient  test 
by  oil  merchants,  L  think  an  instrument  on  a  different 
principle  is  likely  to  grow  in  favour.  It  consists  of  a 
simple  arrangement  by  which  a  small  paddle-wheel 
(actuated  by  a  falling  weight)  is  caused  to  revolve  in 
the  sample  of  oil,  maintained  at  a  definite  tempera- 
ture by  an  outer  vessel  of  water.  The  mani- 
pulation is  extremely  simple,  and  the  results  ex- 
pressed by  the  number  of  seconds  required  by  the 
weight  to  fall  through  a  given  space  are  remarkably 
constant.  J 

Bromine  tntd  Iodine  Ahforptioms  of  OUk. — Dr.  E. 
J.  Mills  and  his  coadjutors  have  described  a  method 
of  determining  the  jiroportion  of  bromine  absorbed 
by  fixed  oils  to  form  bromo-additive  compounds  (see 
Jour.  Sor.  Chem.  Ind.  ii.  4.'55,  and  iii.  .•^(iG),  and  Baron 
Hiibl  {Jour.  Sfjc.  Chem.  hut.  iii.  (i41)  has  investi- 
gated the  percentage  of  iodine  which  various  oils  assi- 
milate. The  amount  of  halogen  taken  up  may  be 
considered  as  a  measure  of  the  unsaturated  fatty 
acids  (or  their  glycerides)  present.  Thus,  the  acids  of 
the  acetic  or  stearic  series  exhibit  no  tendency  to 
combine  with  bromine  or  iodine  under  the  conditions 
of  the  exiieriraents,  while  the  acids  of  the  acrylic  or 
oleic  series  assimilate  two,  and  the  acids  of  the  linoleic 
series  four  atoms  of  the  halogen.  In  order  to  facili- 
tate comparison  between  the  results  of  Mills  and 
Hiibl,  I  have  multiplied  the  bromine  absorptions  of 

19" 

the  former  chemist  by  -"',  so  as  to  obtain  theequiva- 


ThU8.  if  a  sample  of  oil  hps  been  found  to  have  a  density  of 
920-7  at  22"  V..  the  density  at  lo-y  C.  may  be  found  in  thofol- 
lowlng  manner:— 

22  0 
-15-6 

6-5x-6i=     41fi 

+  920-7U 

'.121 -81) 

The  eslnblishment  of  llie  fact  that  the  rate  of  expansion  of  the 
majority  of  fluid  oils  is  practically  identical,  will  greatly  faci- 
litate corrections  for  temperature  in  cases  where  it  is  not  con- 
venient to  ascertain  the  density  at  exactly  the  standard  point. 

t  Owing  to  the  enormous  contraction  undergone  by  many 
waxes  and  fats  in  the  act  of  solidiBcation.  in  the  solid  state 
they  are  considerably  denser  than  the  fluid  fixed  oils.  Thus, 
solid  beeswax  is  as  dense  as  castor  oil,  but  in  the  molten  state 
it  is  luuch  lliiluer. 

;  The  apparatus  lias  passed  through  several  stages  of  de- 
velopment at  the  hands  of  the  inventors. 


lent  iodine  absorptions,  and  in  the  following  table 
have  jilaced  the  figures  so  obtained  in  juxtapo.sition 
with  the  experimental  numbers  for  iodine  absorptions 
obtained  by  Hiibl. 

IODINE  AND  BROMI.N'E  ABSORPTION  OF  OIL.S. 


Name  of  Oil. 

Mills*  Bromine 
Absorption  % 

^-    80 
Iodine 
Absorption  '; 

Hiibl-8  Iodine 
Absorption  % 

Almond 

26-3 

ll-S 

98-1 

Peach-kernel . . 

251 

10-1 

— 

Apricot-kerne! 

- 

— 

1000 

Olive-kernel    .. 

- 

■^    .. 

81-8 

Olive 

.MO-OOG 

,S5-9^9G-1 

82-8 

Earth-nut  (Arachis) . . 

16-2 

73-3 

103-0 

Rape      

(ifl-J 

iio-i 

1000 

.Sesani6 

47-i 

75-2     ■ 

106-0 

f'otton-seed    .. 

500 

7!)-5 

1000 

Poppy  seed     . . 

56-3 

89-9 

1.56-0 

Hemp-seed      .. 

- 

- 

113  0 

Linseed  (raw) . . 

76  0 

120  8 

158-0 

Linseed  (boiled) 

102-1 

162  8 

- 

Castor 

58-3 

D2-7 

811 

Cod-liver 

83-9 

133-1 

— 

Ling-liver 

82-1 

1310 

— 

Shark-liver     . , 

81-1 

131-2 

— 

Seal        

57-3— dU'O 

91-2-9,1-3 

— 

Whale 

50-9 

fO-9 

— 

Bottle-nose     . . 

18-7 

77-1 

- 

Palm 

31-8-35-1 

55  3-56-3 

51-5 

Cocoa-nut 

5-7 

9-1      . 

8-9 

Cacao  butter  .. 

— 

— 

31-0 

Japan  wax     . . 

1-5-2-3 

2-1-3-7 

4-2 

Butter  fat 

2r5^27-» 

38-9-U-l 

310 

Buttorine 

36-3-39-7 

57-7-631 

55-3 

Lard      

37-3 

59-3 

59-0 

Tallow 

- 

- 

10-0 

Bees'  wax 

0-0-0  51 

0-0-0  S6 

— 

Carnauba  wax 

33-5 

63  3 

- 

These  figures  are  very  instructive.  They  indicate 
that  the  drying  oils  (containing  linoleic  a(-id)  assimi- 
late the  largest  proportions  of  the  halogen,  and  their 
capacity  in  this  respect  might  probably  be  employed 
as  a  measure  of  their  drying  powers.  The  fish-liver 
oils,  however,  fully  equal  the  vegetable  drying  oils  in 
their  assimilating  ]iower  for  halogens.  The  rcstilts  of 
Hiibl  mav  be  regarded  a.s,  in  the  main,  confirming 
those  of  Mills,  but  there  is  a  striking  exception  in 
the  case  of  almond  tiil,  which  is  usually  su))pi'sed  to 
have  a  very  similar  composition  to  olive  oil  ;  but  if 
Mills'  figures  be  correct,  this  is  clearly  not  the  case,  and 
al  moud  oil  must  CI  insist  largelyofglyceriiles  of  saturated 
(solid?)  fatty  acids.  Similarly, oils  from  jieich-keriiels 
and  apricot-kernels  might  be  expected  to  be  of  substan- 
tially similar  nature  ;  but  this  does  not  appear  by  the 
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table.  On  the  other  hand,  even  in  non-drying  oils, 
like  olive,  ■nhich  are  presumably  free  from  glyccrides 
of  the  linoleic  series,  the  proportion  of  olein  corres- 
ponding to  the  halogen  assimilated,  exceeds  100  per 
cent,  a  fact  which  suggests  that  the  methods  of  operat- 
ing adopted  have  not  entirely  prevented  the  forma- 
tion of  bromo-  or  iodo-substitution  products,  though 
Mills  obtained,  with  ]iurified  triolein,  and  Hiibl  with 
pure  oleic  acid,  results  closely  in  accordance  with 
theory.  Hubl's  figure  for  cacao  butter  indicates  that 
this  fat  is  not  approximately  pure  stearin,  as  commonly 
represented.  The  low  figures  of  both  Mills  and  Hiibl 
for  Japan  "wax'  are  remarkable,  as  also  the  difference 
between  the  absorptions  of  carnauba  and  beeswax. 
Mr.  Keginald  iloore  has  obtained  figures  for  the  io- 
dine-ab.sorptions  of  oils  which  agree  ckwely  with  those 
of  Hiibl,  whose  process  he  strongly  recommends. 

Vrilentns  Acetic  A'^id  Test. — The  behaviour  of 
various  fixed  oils  with  glacial  acetic  acid  has  been 
recently  investigated  by  E.  Valenta  (Ditir/I.  I'o/i/t.  J. 
cclii.  ■29()  :  Joiini.  Chem.  Sor.  xlvii.  1078).  Equal 
"parts"  of  the  oil  and  of  glacial  acetic  acid  of  1056'2 
specific  gravity  are  mixed,*  and  gradually  heated,  with 
continuous  shaking,  until  complete  solution  takes 
place,  or  the  acid  begins  to  boil.  A  thermometer  is 
then  immersed  in  the  li<iuid,  the  tube  allowed  to  cool 
slowly,  and  the  temperature  recorded  at  which  the 
licjuid  becomes  turbid.  I  have  tried  this  test  on  a 
number  of  oils,  and  find  a  slight  variation  in  the 
strength  or  proportion  of  the  acid  employed  is  not  of 
importance,  and  that  the  temperature  at  which  tur- 
bidity occurs  with  any  particular  specimen  is  readily 
observed  and  fairly  constant.  Unfortunately  my 
experience  is  not  in  accord  with  that  of  Valenta  as 
to  the  turbidity- temperatures  of  particular  oils,  a 
fact  that  renders  it  probable  that  different  specimens 
of  the  same  description  of  oil  give  results  showing 
considerable  variations.  The  discordant  figures  ob- 
tained by  Valenta  and  me  for  palm  oil  are  probably 
due  to  the  dilTereut  proportions  of  free  acid  in  the 
samples  ;  and  the  same  explanation  may  account  for 
Valenta's  figures  for  green  and  yellow  olive  oil. 

The  tabic  on  next  column  shows  the  results  both 
of  Valenta  and  myself. 

From  an  inspection  of  the  table,  it  would 
appear  that  olein  is  only  with  difficulty  soluble  in 
glacial  acetic  acid,  and  that  the  same  is  true  of 
stearin.  The  discrejiancy  between  the  figures  for 
the  turbidity-temperature  of  palm  oil  makes  the 
solubility  of  palmitin  uncertain  ;  but  it  is  evident 
that  the  glycerides  of  fatty  acids  lower  than  palmitic 
(as  contained  in  porpoise  oil,  butter  fat,  cocoa-nut 
oil,  laurel  oil,  nutmeg  butter,  etc.),  dissolve  with 
comparative  facility.  I  have  obtained  remarkably 
constant  results  from  several  samples  of  butter,  and 
it  appears  probable  that  further  experience  may 
jirove  the  method  to  afi'ord  a  simple  means  of  dis- 
tinguishing butter  from  butterine.  The  incomplete 
solubility  of  rape  oil  and  other  oils  from  the  cruci- 
ferti',  even  at  the  boiling-point  of  acetic  acid,  is  note- 
worthy, as  are  the  low  figures  found  for  linseed  oil, 
niger-seed  oil,  and  menhaden  oil.  as  compared  with 
those  for  the  non-drying  oils. 

Valenta  has  also  proposed  to  employ  glacial  acetic 
acid  at  rS)°  C  for  distinguishing  mineral  oils  from 
rosin  oils,  the  former  being  sparingly,  and  the  latter 
readily,  soluble  in  that  reagent. 

Determination  of  Uh/cerin. — The  determination 
of  the  glycerin  produced  by  the  saponification  of 
fixed  oils  was,  till  recently,  a  very  unsatisfactory  and 
uncertain  operation,   chiefly   owing  to    the    loss    of 

"  3cc.  of  the  sample  of  oil,  previously  melted,  if  necessary, 
at  a  gentle  lieat.  and  an  equal  measure  of  glacial  acetic  acid 
arc  convenient  quantities  to  employ. 


Kiml  of  Oil. 

Temperature 

of 
Turbidity,  -C. 

Observer. 

Green  Olive  Oil 

85 

Valenta 

Yellow       

111 

„ 

Almond  Oil       

110 

„ 

Arachis  Oil       

112 

,. 

„               

87 

Allen 

Apricot-kernel  Oil 

IH 

Valenta 

NeatsfootOil 

102 

Allen 

Sesame  Oil       

87 

„ 

„              

107 

Valenta 

Melon-seed  Oil 

108 

•• 

Cottonseed  Oil 

no 

Valenta 

Niger-seed  Oil 

49 

Allen 

Linseed  Oil       

57 

" 

Menhaden  Oil 

Gl 

Allen 

Cod-liver  Oil 

101 

Valenta 

„              

79 

Allen 

Shark-liver  Oil 

105 

•• 

Rape-seed  Oil  ..       ..       ~i 

Valenta 

Mustard-seed  Oil 
Wild  Radish-sccd  Oil 

Not  com- 
pletely dis- 
solved at  the 
boiling 

" 

Whale  Oil 

point  of 
acetic  acid. 

Allen 

Sperm  Oil         . .        . .       ) 

•• 

Palm  Oil 

23 

Valenta 

Laurel  Oil         

26—27 

., 

Nutmeg  Butter 

27 

.. 

Cocoa-nut  Oil 

40 

.. 

Palm-nut  Oil 

48 

.. 

Bassia  Oil         

G4-5 

Butter  Fat         

61-5 

Allen 

Porpoise  Oil 

40 

•• 

PalmlOil 

83 

Allen 

Butterine           

98 

ft 

Lard          

96-5 

,. 

Beet  Tallow 

95 

Valenta 

Pressed  Tallow 

114 

., 

Cacao  Butter 

105 

•' 

OliTC-kernel  Oil         ..        \ 
Castor  Oil           ..        ..         ^ 
Colophony         ..        ..        / 

Completely 

soluble  at  the 

ordinary 

Valenta 

temperature. 

Allen 

Stearic  Acid  (Commercial) 

S6 

„ 

Oleic  Acid  (Commercial)    . . 

27 

" 

70 
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glycerin  by  volatilisation.  The  problem  bas,  how- 
ever, been  recently  solved  in  a  fairly  satisfactory 
manner  by  the  employment  of  a  process  originally  sng- 
gcsted  by  !Mr.  .1.  A.  Wanklyn,  further  worked  out  liy 
Mr.  W.  Fox, and  perfected  by  Benedikt  and  Zsigmondy 
(("hria.  Zt'i!.  \\.  97.") ;  Joiir.Soc.  Chem.  /;('/.iv.(>10).  Tlie 
method  depends  on  the  saiionification  of  the  oil,  and 
o.\idation  of  the  resultant  glycerin  by  permanganate 
in  alkaline  solution,  with  formation  of  oxalic  acid, 
carbon  dio.xide,  and  water,  in  accordance  with  the 
following  equation — 

CsHgOj  +  30j=  CoH./J4  H-  CO2  I  .3H.,< ). 

The  excess  of  jiermanganate  is  then  destroyed  by  a 
sulphite,  the  licpiid  filtered  from  the  oxide  of  manga- 
nese, the  filtrate  acidulated  with  acetic  acid,  and 
I)recipitated  liy  a  calcium  salt.  The  precipitate  con 
sists  of  calcium  oxalate  mixed  with  more  or  less 
sulphate,  silica,  etc.,  and  hence  cannot  be  directly 
weighed.  It  may  either  be  ignited,  and  the  amount 
of  oxalate  previously  existing  deduced  from  the 
volume  of  standard  acid  re(|uired  for  the  neutrali- 
sation of  the  residue,  or  the  precipitate  may  be 
treated  with  dilute  sulphuric  acid,  and  titrated  with 
standard  solution  of  jiermanganate.  A  direct  titra- 
tion of  the  acidulated  filtrate  from  the  manganese 
precipitate,  even  when  the  use  of  an  excess  of  sul- 
phite has  been  carefully  avoided,  has  been  jiroved  by 
a  number  of  experiments  made  in  my  laboratory  by 
Mr.  J.  C.  Belcher,  to  give  results  in  excess  of  the 
truth,  apparently  in  consequence  of  the  formation  of 
a  dithionate.  When,  however,  the  process  is  com- 
pleted in  the  manner  recommended  by  Benedikt  very 
satisfactory  results  are  obtained.  The  accuracy  of 
the  process  has  been  fully  confirmed  in  my  labora- 
tory by  experiments  on  known  quantities  of  oxalic 
acid  and  glycerin. 

When,  however,  the  method  is  employed  for  de- 
termining the  glycerin  produced  by  the  saponification 
of  oils,  a  serious  practical  difficulty  arises.  Ordinary 
(ethylic)  alcohol  yields  a  considerable,  though  vari- 
able, proportion  of  oxalic  acid  by  oxidation,  and  if, 
as  recommended  by  Wanklyn  and  Fox,  alcoholic 
potash  be  employed  for  effecting  Kaponification,  it 
becomes  practically  impo.-^silile  to  eliminate  all  trace 
of  alcohol  by  evaporation  without  incurring  or  risk- 
ing the  loss  of  an  apjireciable  quantity  of  glycerin. 
To  avoid  this  difficulty,  Benedikt  and  Zsigmondy 
employ  "  pure  methyl  alcohol."  In  my  experience, 
the  article  obtainable  under  this  name  in  commerce 
yields  a  very  appreciable  quantity  of  oxalic  acid 
when  evaporated  with  caustic  alkali,  and  the  residue 
oxidised  with  permanganate.  In  my  laboratory,  the 
preparation  of  methyl  alcohol  which  will  stand  this 
test  has  proved  so  troublesome  as  practically  to 
negative  its  employment  ;  and  hence  I  have  latterly 
aimed  at  effecting  saponification  by  aipieous  alkali, 
and  thus  completely  avoiding  the  source  of  error  in 
question.  Complete  saponification  in  an  a(|ueous 
liquid  i.s,  however,  not  easy  to  effect  with  certainty,* 
and  it  was  only  after  numerous  failures  that  I  .suc- 
ceeded in  hitting  on  such  a  mode  of  procedure  as 
appears  to  ensure  complete  saponification  with  a 
minimum  of  manipulation.  In  my  experience,  the 
best  results  are  obtained  by  placing  Sgrms.  of  the 


"  It  is  a  fact  not  (tenerally  known  that  the  saponification  of 
fats  on  a  larger  scale  by  tlie  "  .autoclave  "  process,  which  con- 
sists in  tieating  the  substance  with  water  and  a  l)nse  under  a 
l)ressure  of  8  to  12  atnios[ihcr(>s.  is  often  very  incomplete. 
Olein  is  more  dilficult  to  saponify  than  is  stearin  or  palmitin, 
and  hence,  when  tlie  product  is  sul^Jcctcd  to  pre.'^surc,  tlie  solid 
fatty  acids  are  almost  free  from  neutral  fats;  Iiut  the  oleic 
acid  is  apt  to  contain  a  considerable  proportion  of  unaltered 
glycerides. 


sample  of  fixed  oil  in  a  six-ounce  bottle,  together 
with  a  solution  of  igrms.  of  good  caustic  potash  in 
12cc.  of  water.  The  bottle  is  securely  clo.sed  and 
heated  in  a  water-oven,  or  in  boiling  water,  for  eight 
or  ten  hour.s,  the  contents  being  frequently  agitated. t 
When  the  product  is  perfectly  homogeneous,  and  all 
oily  globules  have  disappeared,  the  bottle  may  be 
opened,  and  the  soap  diluted  with  hot  water,  when 
a  perfectly  clear  solution  should  be  obtained, 
except  in  the  case  of  sperm  oil,  waxes,  and  other 
bodies  yielding  insoluble  alcohols  on  saponification. 
The  soaj)  solution  is  then  treated  with  a  moderate 
excess  of  acid  in  the  usual  way,  and  the  liberated 
fatty  acids  separated  from  the  aijueous  liquid  con- 
taining the  glycerin,  v.hich  latter  is  then  ready  for 
oxidation  with  alkaline  permanganate  in  the  manner 
already  described. 

The  following  table  gives  the  ]icrcentages  of 
glycerin  yielded  by  the  sajionification  of  various 
fixed  oils  and  fats,  as  ascertained  by  the  permangan- 
ate process.  The  figures  marked  witli  an  asterisk 
were  obtained  by  the  use  of  methyl  alcohol,  which 
experiment  subsequently  showed  was  not  of  satis- 
factory ]iurity.  Hence  these  results  arc  probably 
somewhat  in  exce.ss  of  the  truth.  The  rest  of  my 
re.sults  are  rather  below  than  above  the  truth,  and 
were  obtained  by  saponification  with  aquecnts  potash, 
while  Benedikt  and  Zsigmondy  used  methyl  alcohol. 
Fox  and  Wanklyn  recommend  ethyl  alcohol,  but 
have  not  published  any  figures. 


Glyckrol,  per  Cent. 


Doegling  (Bottlc-nose)  Oil 
Northern  Whale  Oil    . . 
Porpoise  Oil 
Menhaden  Oil 

Lard 

Tallow        

Butter  Fat 

Olive  Oi! 

Rape  Oil 

Sesam^  Oil 

Linseed  Oil 

Castor  Oil 

Oat  Fat       

Cocoa-nut  Oil 

Palm-nut  Oil 

Palm  Oil 

Bees'  Wax 


Benedikt. 

Alien. 

3-10' 

ipge 

1109 

11-10 

10-83 

9-9i-ons 

10-21-llo!t 

1106 

10-15-10-38 

9-82- 

9-91- 

915-997 

9-39 

9  03-9-13 

8-3,i 

13-3-11-5 

1211 

11-70 

9-71 

It  is  interesting  to  compare  these  figures  with  those 
obtained  by  M.  Chevrenl,  given  in  his  classical 
liccltnrlies  Cliimlqurs  stir  Lest  Corpx  (I'lns  (foritiine 
(.tnitiinlf,  ]iublished  in  WiX  His  glycerin  was  ex- 
tracted and  weighed  as  such  after  being  purified  by 

t  No  practical  advantage  is  gained  by  clTccting  the  saponi- 
fication under  increased  pressure  in  a  sealed  tube. 
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alcohol,  dried  in  a  vacuum,  and  the  ash  left  on  igniting 
it  deducted  from  the  gro.*s  weight  found.  His  results 
are  doubtless  low,  owing  to  unavoidable  volatili.sation 
during  the  concentration  of  the  aqueous  liquid. 

PRODUCTS  OF  SAPONIFICATIOX  OF  ANIMAL  FATS— 
CHEVREUL. 


Fat. 

GlyceriiL 

Non-volatile 
Fatty  Acids. 

B.T  Salts  of 

Volatile  Fatty 

Acids. 

Human 

Pork    

3-6G 
8-82 
S-GO 
8-00 
11-85 
11-00 

96-18 
9o-90 
9G-00 
9C-oO 
88-50 
82-20 

trace. 

Reef 

Mutton 

Butter    

Porpoise  Oil    . . 

30 
.VO* 
16-Ot 

From  these  tables  it  appears  that  the  proportions 
of  glycerin  yielded  by  the  majority  of  fixed  oils  con- 
firm the  generally  accepted  views  of  their  constitution. 
The  case  of  butter  fat  is  especially  intere.sting,  as  the 
results  negative  the  theory  of  VVanklyn  and  Fox,  that 
butter  contains  a  notable  proportion  of  isni/li/rerides, 
and  that  the  butyric  acid  obtained  on  saponifying  it 
is  really  derived  from  the  splitting  up  of  the  resultant 
isoglycerin  into  a  fatty  acid  and  water  : 

CH,...CH,.C(OH).=CH,,.CH„.COOH  +  H.,0. 

The  result  yielded  by  oat-fat,  which  was  prepared 
in  my  laboratory  by  exhausting  oat-meal  with  ether, 
refutes  the  statement  of  Kiinig,  who  could  obtain 
no  glycerin  by  saponifying  oat-fat,  and  but  little 
from  linseed  oil.  The  high  proportion  of  glycerin 
obtained  from  cocoa-nut  oil,  fully  bears  out  anticipa- 
tions founded  on  the  knowledge  that  it  consists 
largely  of  glycyl  trilaurate,  and  contradicts  the 
extraordinary  statements  of  Hammerbocker  and 
Lehmann  that  cocoa-nut  oil  consists  chiefly  of  free 
fatty  acids.  I  j)ropose  to  consider  further  the 
results  obtained  by  Benedikt's  process,  together 
with  others  which  have  grown  out  of  them,  in  a 
future  paper. 

DlSCtJSSiaN. 

The  Chairman  said  that  the  meeting  had  listened 
to  Jlr.  Allen's  paper  with  great  interest,  and  they 
were  all  struck  by  the  ingenuity  of  the  appliances 
exhibited  by  him  for  testing  the  viscosity  of  oils. 
He  hoped  to  hear  remarks  Irom  the  various  public 
analysts  present  on  the  application  of  Westphal's 
hydrostatic  balance  in  the  determination  of  the 
specific  gravity  of  fats  and  oils. 

Mr.  Thoaip.son  .said  that  one  disadvantage  of  taking 
specific  gravities  with  Sprengel's  tubes  was  that  one 
could  not  introduce  a  thermometer  into  them  to 
ascertain  whether  the  liquid  inside  had  the  same 
temperature  as  the  bath.  He  had  himself  obtained 
good  results  by  using  a  very  simjile  apparatus,  devised, 
he  thought,  originally  by  Prof.  Thorp  and  Mr.  Hannay. 
A  piece  of  glass  tubing  was  drawn  out  at  either  end 
into  fine  tube.s,  and  in  the  centre  was  blown  into  a 
sort  of  elongated  bulb.  One  end  was  then  bent 
upwards  until  that  which  had  resemliled  a  pipette 
assumed  the  shape  of  a  U-tube.  The  same  end  was 
again  bent  outwards  above  the  level  of  the  bulb  to 


•  Equal  to  2-83%  of  butyric  acid, 
t  Equal  to  9-63X  of  valeric  acid. 


form  a  sort  of  spout.  The  other  end,  which  was  left 
straight,  was  then  marked  with  a  scratch  a  little 
below  the  level  of  the  outward  bend  on  the  crooked 
tube.  The  whole  was  then  heated  in  a  paraffin  bath, 
in  which  it  was  immersed,  to  within  a  quarter-of-an- 
inch  of  the  top.  In  the  same  or  a  similar  liath  \\a.s  a 
test  tube  containing  the  fat  or  oil,  the  specific  gravity 
of  which  was  to  be  determined.  When  the  required 
temperature  was  reached,  the  operator  took  out  the 
U-tube,  and  drew  in  through  the  spout  surticient  oil 
from  the  test  tube  to  till  the  apparatus  up  to  the 
mark.  Further  entrance  of  oil  was  then  stopped, 
closing  the  orifice  with  the  finger.  The  whole  was 
then  carefully  wiped  and  weighed.  As  regarded 
Westphal's  balance,  it  certainly  gave  c(iually  accu- 
rate results  as  the  specific  gravity  bottle,  and  with 
less  trouble.  As  to  Fox  andWanklyn's  method  of 
glycerin  estimation,  he  would  be  glad  to  know  if 
the  author  took  into  account  any  free  acid  which 
might  exist  in  the  samples  which  he  examined. 
Perhaps  he  would  also  state  whether  he  found  any 
difficulty  in  cleaning  the  paddles  of  his  viscosity- 
apparatus. 

Mr.  J.  CARTER  Bell  said  that  he  had  used  an 
apparatus  for  some  year.s,  similar  to  that  exhibited 
by  the  author,  for  taking  specific  gravities  of  butter 
and  other  fats.  Ho  was  not  sure  that  the  latest 
modification  made  l)y  Mr.  Allen  was  an  improvement, 
as  the  agitation  of  the  water  would  cause  the  tube 
to  leave  the  perpendicular.  With  paraffin  one  had  a 
constant  level,  which  was  not  the  case  with  water. 
Would  not  the  steam  also  att'ect  the  balance  ^ 

Mr.  EsTuouET  was  sorry  that  the  title  of  Mr. 
Allen's  jiaper  had  given  no  idea  that  he  would  enter 
so  fully  into  the  (piestion  of  taking  specific  gravities  at 
high  temperatures  with  the  Westphal  balance,  for  he 
pir.  Estcourt)  could  have  shown  the  meeting  the 
instrument  originally  made  for  him  by  Westphal,  with 
the  bath  he  had  himself  devised  some  nine  years  back, 
for  taking  the  specific  gravities  of  butter  at  or  near 
212°  F.  {.see  Cheinical  lYews,  vol.  xxxiv.  p.  254  ;  lb. 
vol.  xxxviii.  p.  267).  Since  that  time  he  had  used 
the  balance  largely  for  milk,  spirits,  and  other  licpiids ; 
and  for  butter  he  knew  no  instrument  that  could 
replace  it.  He  had  then  tried  it  for  the  thicker  or 
viscous  oils  with  equally  good  results.  It  was  at 
his  suggestion  that  the  author  had  adopted  the  same 
system ;  and  much  credit  was  due  to  him  for  the  way 
in  which  he  had  extended  its  use.  As  regarded  the 
use  of  water  as  the  immediate  source  of  heat,  it  was 
no  special  improvement,  though  the  device  of  the 
indiarubber  ring  certainly  prevented  any  steam 
reaching  the  beam  of  the  balance. 

Mr.  Grimshaw  said  that  methyl  alcohol  was  now 
being  produced  in  an  almost  perfect  state  of  purity. 
He  would  refer  the  author  to  Mr.  Fawsitt's  paiier, 
read  before  the  Glasgow  Section  (see  this  Journal, 
vol.  iv.  p.  .319). 

Mr.  C.  Rawson  (of  Bradford)  suggested  that  the 
difficulty  experienced  in  accurately  estimating  glycer- 
ine by  convferting  it  into  oxalic  acid,  would  probably 
be  overcome  by  adding  a  large  amount  of  water,  and 
then  boiling  the  .solution  of  soap  and  glycerine  down 
to  a  small  bulk. 

Mr.  Allen  said  that  the  only  essential  difference 
between  the  apparatus  used  by  him,  and  that 
devised  by  Mr.  Estcourt,  for  determining  the  densities 
of  fats  at' the  boiling-point  of  water,  was  the  omission 
by  him  of  the  intermediate  bath  of  paraffin.  He  had 
not  the  lea.st  objection  to  Mr.  Estcourt's  contrivance, 
except  that  he  tliought  it  unneces.sary.  He  was  not 
surprised  to  learn  that  Mr.  Bell  had  habitually  used 
the  hydrostatic  balance  for  the  general  purposes  of 
the  laboratory,  as  it  was  contrived  by  Westphal  with 
that  object ;  but  he  hoped  to  see  the  instrument  more 
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frequently  employed  in  future  than  Lad  been  the 

case  hitherto. 

As  to  the  iinjiurity  in  commercial  methyl  alcohol, 
which  interfered  with  its  emiiloyment  for  the  deter- 
mination of  glycerine,  he  might  point  out  that  in  an 
ordinary  estimation,  about  30cc. — say  2.jgrms. — of  the 
reagent  was  employed.  If  this  contained  even  1  per 
cerjt.(  =  (V2r)grms.)of  an  impurity — which  he  presumed 
to  be  acetone  or  an  allied  body,  which  would  yield 
oxalic  acid  by  the  subsequent  treatment — it  would  be 
fatal  to  the  accuracy  of  the  process;  as  the  amount  of 
glycerin  to  be  determined  did  not  exceed  O'ogrm. 
As  to  ethyl  alcohol,  that  itself  yielded  oxalic  acid  by 
oxidation  ;  and  test  experiments,  in  which  alcohol 
was  evaporated  with  caustic  alkali,  and  the  residue 
oxidised  with  jicrmanganate,  showed  that  it  was  not 
possible  in  practice  to  avoid  the  formation  of  oxalic 
acid  without  risking  the  loss  of  glycerine.  In  the 
saiionification  with  aqueous  alkali,  evaporation  was 
entirely  dispensed  with  ;  but  it  wcjuld  undoubtedly 
be  a  great  advantage  if  methyl  alcohol  fit  for  the 
purpose  could  be  procured,  or  prepared  with  reason- 
able facility. 

It  might  interest  the  meeting  to  know  that  M. 
Chevreul,  who  had  recently  celebrated  his  hundredth 
birthday,  in  a  reply  to  a  communication  from  Mr 
Allen,  stated  his  intention  to  revise  and  complete  his 
researches  on  fats,  after  which  he  proposed  to  devote 
his  spare  time  ti>  the  nerjlected  corresjiondence  of  the 
fast  fijty  to  sixtij  I/ears. 


Meeting  held  January  5,  1886. 

MB.    LEVINSTEIN   IX   THE   CHAIR. 

ON  THE  EXAMINATION  AND  ANALYSIS  OF 
CERTAIN  ]\L\TERIALS  USED  IN  DYEING 
AND  CALICO  PRINTING. 

BY  ROWLAND   WILLIAMS,   F.C.S. 

The  subject  which  I  am  about  to  bring  before  you 
this  evening  is,  I  think,  one  of  considerable  impor- 
tance to  a  section  of  a  Society  like  ours,  composed  as 
it  is  of  scientific  and  practical  chemists,  bleachers, 
dyers,  calico-printers,  and  other  persons  engaged  in, 
or  more  or  less  connected  with,  chemistry  in  its 
various  applications. 

The  comparatively  short  space  of  time  at  my  dis- 
pcsal  will  not  permit  me  to  cover  so  much  ground  as 
I  should   like  to  do,  and  I  shall,  therefore,  confine 
myself  to  a  few  of  the  more  important  .substances  | 
employed  in  dyeing  and  calico-printing.  j 

I  propose  to  give  my  experience  of  some  of  the 
methods  generally  employed  in  the  examination  of 
these  dyewares,  and  at  the  same  time  to  suggest  occa- 
sional modifications,  which  I  have  found"  useful,  and 
which  may,  perhaps,  also  be  of  value  to  others  en- 
gaged in  the  testing  of  similar  materials. 

First,  I  will  call  your  attention  to  that  very  impor-  | 
tant  substance,  Alizarin,  Artificial  alizarin  is 
generally  met  with  in  commerce  as  a  paste,  containing 
10,  13,  or  20  per  cent,  solid  matter,  which,  in  many 
cases,  is  not  pure  alizarin,  but  a  mixture  of  that  sub- 
stance with  various  proportions  of  anthra-purpurin, 
ttavo-purpurin,  etc. 

With  alumina  mordants,  pure  alizarin  yields  red 
shades  inclining  to  blue,  whilst  the  presence  of  anthra-  ; 
purpurin  and  Havo-purpuriii  modifies  the  shade  con- 
siderably, the  former  giving  a  purer  red,  whilst  the  I 
latter  tends  to  produce  a  yellowish  tint.    Perhaps  the 


most  satisfactory  method  for  the  examination  of 
alizarin  is  to  make  a  [jractical  test  indyeing,  or  print- 
ing, or  both,  and  observe  the  shade  produced,  after 
steaming  and  soaping. 

In  many  cases  it  is  useful  to  take  the  specific 
gravity,  and  to  estimate  the  total  solid  matter,  and 
afterwards  to  ignite  the  latter,  when  only  a  slight 
residue  should  remain,  if  the  rlizarin  be  fairly  pure. 
In  good  makes  of  alizarin  I  have  generally  found  the 
specific  gravity  and  total  solid  matter  to  have  a  close 
connection  with  the  shades  produced  in  dyeing  and 
printing. 

In  badly  prepared  alizarin,  minute  reddish  brown 
specks  are  sometimes  found,  and  a  careful  search 
should  be  instituted  for  these,  as  they  are  liable  to 
cause  uneven,  freckly  shades,  especially  when  the 
alizarin  is  used  for  printing. 

iSlarches  should  always  be  specially  examined  for 
grit,  by  mixing  into  a  thin  paste  with  cold  water  on  a 
porcelain  slab,  and  feeling  very  carefully  with  a 
spatula,  or  with  the  finger,  for  any  traces  of  gritty 
matter  which  may  be  present.  I  may  say,  in  passing, 
that  freedom  from  grit  of  the  various  materials  em- 
ployed in  calico-printing  cannot  be  too  highly 
insisted  upon.  If  grit  be  present  in  the  starches  and 
other  substances  used  in  making  colours,  it  is  certain 
to  be  found  in  the  colours  when  ready  for  printing, 
as  no  amount  of  straining— even  through  the  finest 
straining  cloth — will  entirely  remove  this  finely 
divided  gritty  matter,  which  is  the  cause  of  so  much 
damaged  work.  A  paste  should  also  he  prepared  by 
boiling  a  portion  of  the  sample,  and  compared  in 
respect  to  colour,  consistency,  etc.,  with  a  paste  made 
from  a  standard  sample  of  starch.  I^p  to  the  present 
time  no  very  accurate  method  has,  1  believe,  been 
devised  for  determining  the  consistency  or  body  of 
starch  paste.  The  plan,  which  is  sometimes  adopted, 
of  noting  the  weight  which  a  paste  will  bear  without 
breaking,  is  not  satisfactory  ;  and  perhaps  as  good  a 
way  as  any  to  form  a  judgment  on  the  consistency 
of  starch  paste  is  by  careful  jiressure  with  the  finger. 
Moisture  and  ash  should  be  determined  in  the  usual 
manner,anda microscopical  examination  of  thesample 
should  also  be  made. 

JJiehromafe  af  potash  is  largely  used  in  dyeing  and 
calico-printhig  for  the  production  of  chrome  yellows, 
and  for  other  purposes.  Owing  to  the  comparatively 
high  price  of  potassium  bichromate,  attempts  have, 
for  some  time  past,  been  made  to  replace  it  by  the 
cheaper  .soda  salt.  The  desired  result  has  at  length 
been  attained  ;  and  bichromate  of  soda  is  now  em- 
ployed in  large  quantities  by  dyers  and  calico-printers, 
instead  of  the  corresponding  potassium  salt.  It  has 
been  asserted  that  potassium  bichromate  produces 
brighter  yellows  than  sodium  bichromate,  but  my  ex- 
perience does  not  confirm  this  statement.  I  have 
here  several  printed  samples  of  various  designs,  cer- 
tain parts  of  which  have  been  prepared  with  acetate 
of  lead,  and  then  raised  by  passing  through  baths  of 
bichromate  of  soda  and  potash  of  equal  strength.  On 
examination  of  these  patterns,  I  think  you  will  admit 
that  those  raised  by  means  of  sodium  bichromate  are 
equal  in  every  respect  to  those  in  which  jiotassium 
bichromate  has  been  employed.  Commercial  bichro- 
mate of  soda  is  made  so  as  to  contain  about  the  same 
percentage  of  chromic  acid  (the  valuable  constituent) 
as  bicliromate  of  potash,  and  as  the  former  costs  a 
penny  per  lb.  less  than  the  latter,  it  will  at  once  be 
seen  that  an  enormous  saving  must  result  from  the 
employment  of  the  soda  compound.  Bichromate  of 
soda  possesses  the  additional  advantage  over 
bichromate  of  potash,  that  it  dissolves  much  more 
readily  in  water,  often  saving  valuable  time  when 
work  is  urgent.  The  estimation  of  the  chromic  acid 
in  bichromates  is  best  performed  by  adding  a  known 
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excess  of  pure  ferrous  sulphate  or  ferrous  ammonium 
sulphate  to  a  fairly  strong  solution  of  the  sample  in 
water  acidified  vith  suljihuric  acid.  The  excess  of 
iron  existing  as  protoxide  is  then  determined  by 
means  of  standard  bichromate  solution. 

Alum  and  Sul}ihnte  of  Ahimimi. — It  is  advisable 
to  test  for  free  acid  in  these  substances,  and  this  is 
best  done  by  means  of  a  dilute  solution  of  the  colour 
known  as  Congo  red,  which  is  changed  to  a  beautiful 
blue  by  the  slightest  trace  of  free  acid,  whilst  it  is  not 
affected  by  alumina  itself,  provided  the  Congo  red 
solution  be  sufKciently  dilute.  The  amount  of  free 
acid  present  in  sulphate  of  alumina  is  usually  deter- 
mined by  leaving  a  weighed  quantity  of  the  finely 
powdered  sample  in  contact  with  strong  alcohol  over- 
night. The  alcohol  is  then  filteied  oti',  and  the  sul- 
phate of  alumina  washed  several  times  with  strong 
alcohol.  The  alcoholic  filtrate  is  then  diluted  with 
■water,  and  concentrated  on  the  water-bath  until  the 
odour  of  the  alcohol  has  entirely  disappeared,  and  the 
residue  is  of  syrupy  consistency.  This  is  then  treated 
with  absolute  alcohol,  which  throws  out  of  solution 
most  of  the  alumina  which  may  have  been  dissolved 
during  the  earlier  stages  of  the  process.  The  liijuid 
is  filtered  through  a  small  filter,  which  is  afterwards 
washed  with  absolute  alcohol.  The  alcoholic  filtrate 
is  then  diluted  with  water,  and  titrated  with  standard 
caustic  soda,  using  phenolphthalein  as  indicator.  I 
have  endeavoured  to  devise  a  colorimetric  process  for 
the  direct  estimation  of  the  free  acid  in  alum  cake 
and  in  similar  substances,  by  comparing  the  depth  of 
colour  produced  by  adding  t'ongo  red  solution  to  an 
aqueous  solution  of  the  sample,  with  that  obtained  in 
a  similar  manner  from  a  very  dilute  acid  liquid  of 
known  strength.  So  far,  however,  my  results  have 
not  been  very  satisfactory;  but  I  hope  shortly  to  over- 
come the  difficulties  connected  with  the  process, 
■which  would,  if  reliable,  be  very  convenient  for  those 
who  have  to  make  a  large  number  of  analyses  of  this 
description. 

Red  Liquor  should  be  submitted  to  a  practical  test 
by  mordanting  a  piece  of  cloth  with  the  sample,  and, 
after  ageing,  etc.,  dyeing  up  with  alizarin.  In 
addition,  it  is  often  necessary  to  determine  the 
amounts  of  acetic  acid  and  alumina  present.  The 
acetic  acid  is  best  estimated  by  distillation  with  pure 
phosphoric  acid,  and  titration  of  the  acid  distillate 
with  standardcaustic  soda  solution.  With  regard  to  the 
estimation  of  the  alumina,  it  may,  perhaps,  seem 
almost  unnecessary  to  warn  chemists  of  the  in- 
accuracy of  the  results  which  would  be  obtained  by 
precipitating  the  alumina  directly  from  the  diluted 
red  liquor,  and  yet  I  have  known  serious  errors  to 
arise  from  this  cause.  Usually  the  results  obtained 
by  direct  precipitation  are  too  low,  owing  to  the 
presence  of  organic  matter,  but  I  have  occasion- 
ally met  with  samples  which,  when  precipitated 
directly,  have  indicated  about  1  per  cent,  of  alumina 
above  the  amount  actually  present.  The  method 
which  I  have  found  to  give  the  best  results  is  to 
evaporate  a  weighed  quantity  of  the  red  liquor  to  dry- 
ness in  a  platinum  vessel,  ignite  the  residue,  dissolve 
in  hydrocliloric  acid,  filter,  and  precipitate  the  alumina 
in  the  filtrate  with  a  slight  excess  of  ammonia.  The 
alumina  precipitate  is  then  filtered  off,  washed,  dried, 
and  ignited  in  the  usual  manner.  It  is  not  necessary 
to  ignite  the  residue  from  the  evaporated  red  liquor 
to  perfect  whiteness  ;  in  fact,  I  find  it  a  disadvantage 
to  do  so,  as  strongly  ignited  alumina  is  only  soluble  in 
hydrochloric  acid  with  ditficulty,  thus  occasioning  lo.ss 
of  time.  I  append  the  following  results,  which  were 
obtained  in  my  laboratory  liy  determining  the  alumina 
in  three  sam])les  of  red  licjuor,  (1^  by  direct  precipita- 
tion, (2)  by  precipitation  after  partial  ignition,  (3)  by 
precipitation  after  complete  ignition. 


.\luraina.— Per  Cent. 
Direct.  Partial.  Complete. 

Sample  Xo.l    2-19      2  41      2-40 

Sample  Xo.  2   3  01      318      320 

SampleNo.3   S-.'il      2-42      2  45 

From  the  above  it  will  be  seen  that  practically  the 
same  results  were  obtained  whether  the  residue  ■nas 
only  .partially  or  whether  it  was  completely  ignited, 
but  that  thetigures  found  by  direct  precipitation  vary 
considerably  from  the  actual  percentages  of  alumina 
present. 

Blefichinfj  Poinler.—ln  connection  with  the  testing 
of  this  substance,  I  may  mention  a  sliglit  modification 
of  my  own  of  the  ordinary  jiroce.ss  for  the  estimation 
of  available  chlorine,  which  has  proved  very  useful 
when  1  have  had  several  samples  of  bleaching  powder 
in  my  laboratory  at  the  same  time.  As  is  well  known, 
the  usual  plan  is  to  weigh  out  lOgrms.  of  the  bleach- 
ing powder,  grind  this  in  a  mortar  with  successive 
(piantities  of  water,  and  finally  make  up  to  a  litre. 
Measured  quantities  of  this  are  then  taken  for  titration, 
usually  with  .sodium  arsenite,  or  ferrous  suljihate 
solution,  in  order  to  estimate  its  oxidising  power. 
My  method  of  procedure  is  to  weigh  out  two  .small 
quantities  of  each  sample,  say  5  or  (i  grains,  from  a 
stoppered  weighing  tube,  into  flasks  of  10  or  12oz. 
capacity,  treat  each  with  about  lnOO  grains  of  water, 
and  then  shake  each  flask  thoroughly.  I  then  add  an 
excess  of  decinormal  .sodium  arsenite  solution  to  each, 
and  after  mixing  well  I  add  a  little  starch  solution, 
and  run  in  decinormal  iodine  solution  until  the  blue 
colour  appears.  The  calculations  are  then  easily 
made.  I  find  this  modified  method  gives  results  prac- 
tically identical  with  those  obtained  liy  the  usual 
process,  and  it  possesses  the  decided  advantage  that 
duplicate  estimations  can  be  made  by  it  in  as  short  a 
time  as  is  required  for  a  single  determination  by  the 
ordinary  proces.s. 

Gli/rerine.— In  addition  to  the  tests  mentioned  in 
various  works  on  this  subject,  I  would  also  suggest 
that  of  ascertaining  the  amount  of  arsenic  which  the 
.sample  will  dissolve,  as  this  is  one  of  the  principal 
uses  of  glycerine  in  many  print  works.  The  experi- 
ment may  be  made  by  heating  together  for  some  time  a 
weighed  quantity  of  glycerine  and  a  known  excess  of 
arsenious  acid.  The  solution  is  then  diluted  ■\vith 
water,  filtered  through  a  tared  filter,  the  residue 
thoroughly  washed,  dried,  and  then  weighed.  The 
(piantity  of  arsenic  dissolved  by  the  glycerine  is  then 
readily  asctrtained  by  subtracting  the  weight  of  the 
residue  from  the  amount  of  arsenious  acid  originally 
taken.  If  desired,  the  arsenic  in  solution  may  also  be 
estimated  in  the  filtrate  by  means  of  standard  iodine 
solution.  Good  glycerine  should  dissolve  about  (ilb. 
arsenic  to  the  gallon. 

Oleine. — The  substance  which  is  sold  to  dyers  and 
printers  as  oleine,  is  usually  a  compound  of  sulpho- 
ricinoleic  acid,  with  soda,  potash,  or  ammonia.  The 
best  process  for  the  estimation  of  the  fatty  acid.s  is 
that  mentioned  in  Allen's  "  Organic  Analysis,"  which 
consists  in  weighing  out  lOgrm.s.  of  the  sample,  and 
heating  with  2.5grms.  white  \\&x  and  T.icc.  of  a  cold 
saturated  solution  of  common  salt,  in  which  the 
liberated  fatty  acids  are  practically  insoluble.  When 
cold,  the  resultant  cake  .should  be  dried  as  completely 
as  possible  with  a  little  bibulous  paper,  and  then 
I  heated  gently  until  every  trace  of  water  is  dissipated. 
The  final  gentle  heating  of  the  fatty  acids  should  never 
be  omitted,  or  the  results  will  certainly  be  too  high, 
owing  to  the  fatty  mass  occluding  a  certain  amount 
of  water.  I  find  that  what  may  be  termed  the  "ether 
process"  does  not  yield  trustworthy  results,  owing  to 
the  ethereal  extract  being  contaminated  with  water 
and  with  mineral  matter  (usually  sulphate  of  soda), 
which  have  not  been  completely  removed  in  the 
earlier  stages  of  the  analysis.    The  "  ether  process  ' 
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sometimes  gives  results  two  or  three  per  cent,  higher 
than  the  "salting-out  process."  The  following  re- 
sults were  obtained  from  a  sample  of  oleine,  which 
had  been  carefully  jirepared  in  my  laboratory  so  as  to 
contain  50  per  cent  fatty  acids  : — 


Fatty  acids 


Ether  iirojess. 
52-82. 


Sjilting-uut  process. 
50-12.       . 


These  figures  show  very  clearly  that  much  more 
accurate  results  are  obtainable  by  the  "  salting-out 
process"  than  by  the  "  ether  process." 

Tartar  Emi-tic. — The  most  accurate  method  for  the 
estimation  of  antimony  in  tartar  emetic  is  by  i)recipi- 
tation  as  sulphide  from  an  acid  solution  by  means  of 
sulphuretted  hydrogen  gas.  Quite  satisfactory  re- 
sults may,  however,  be  obtained  by  the  ordinary 
process,  in  which  the  oxidation  of  the  antimonious 
acid  into  autimonic  acid  is  effected  by  iodine  in 
alkaline  solution.  Whilst  on  the  subject  of  tartar 
emetic  I  should  like  to  .say  a  few  words  about  its 
substitute — viz.,  antimony  potas.sium  oxalate.  As  is 
well  known,  there  is  considerable  difference  of  opinion 
among  the  various  authorities  with  regard  to  the 
respective  values  of  the  tartrate  and  oxalate  of  anti- 
mony and  potassium.  Now,  as  the  tartrate  usually 
contains  at  least  half  as  much  antimony  again  as  the 
o.xalate,  one  would  naturally  expect  the  former  to 
give  correspondingly  better  results  than  the  latter, 
but  this  is  not  the  case.  On  the  contrary,  I  have 
found,  from  experiments  made  in  my  laboratory,  that 
in  piece  and  yarn  dyeing  better  results  are  in  many 
cases  obtained  with  the  oxalate  than  with  the  tar- 
trate, even  when  eiiual  weights  of  each  are  employed, 
although  the  former  only  contains  about  two-thirds 
the  quantity  of  antimony  present  in  the  latter.  This 
peculiar  result  is,  without  doubt,  as  Dr.  Witt  has 
suggested,  due  to  the  fact  that  the  oxalate  dissociates 
more  ea.sily  than  the  tartrate,  and,  consequently, 
fixes  the  tannic  acid  more  readily  and  more  com- 
pletely in  the  fibre.  In  order  to  prove  to  you  the 
more  rapid  dissociation  of  the  oxalate  of  antimony 
and  potassium,  I  have  placed  in  one  of  these 
beakers  a  solution  of  that  compound,  and  in  the  other 
a  solution  of  tartar  emetic,  both  of  the  same  strength 
-^yiz.,  lOgrnis.  per  litre.  On  addition  of  equal  quan- 
tities of  this  tannic  acid  solution  to  each  beaker,  you 
will  observe  that  in  the  case  of  the  oxalate  the  preci- 
pitate appears  immediately,  and  soon  settles  to  the 
bottom,  whilst  in  the  tartar  emetic  the  precipitate 
takes  a  considerably  longer  time  to  form.  I"  have 
here  samples  of  cloth  and  yarn  which  have  been 
steeped  in  tannic  acid  solution,  and  then  passed 
through  baths  containing  respectively  5,  Vi,  10,  and 
20gi-ms.  per  litre  of  the  tartrate  and  o.xalate.  The 
cloth  was  then  dyed  up  with  methyl  green,  one  part 
of  the  yarn  with  methylene  blue,  and  the  otlier  part 
with  inalachite  green.  In  tlie  case  of  the  cloth  coin- 
paratively  little  difference  can  be  detected  between 
the  respective  pieces,  but  the  results  obtained  with 
the  yarn,  especially  that  dyed  with  methylene  blue, 
are  very  striking.  It  will  be  seen  on  examination  of 
these  dyed  samples  that  in  every  case,  with  the  ex- 
ception of  the  strongest  (aOgrms.  per  litre)  bath,  the 
oxalate  has  given  the  better  results  of  the  two.  This 
latter  result  confirms  M.  Xolting's  statement  that 
"oxalate  baths  too  concentrated  do  not  act  so  well  as 
more  dilute  baths."  The  best  result  was  obtained  by 
using  an  oxalate  bath  containing  lOgrms.  per  litre, 
this  being  found  to  act  mere  satisfactorily  even  than 
the  tartrate  bath  (iOgrni.s.  per  litre),  notwithstanding 
the  fact  tjiat  the  latter  contained  three  times  as  nuich 
antimony  as  the  former.  I  have  not  had  any  practi- 
cal experience  in  the  use  of  the  oxalate  for  fixing 
complicated  printed  i)atterns,  but  I  am  informed  by 
the  manager  of  one  of  the  largest  printworks  in  this 


neighbourhood,  that,  for  every  style,  it  may  be  sub- 
stituted for  tartar  emetic  with  perfectly  satisfactory 
results. 

DISCUSSION. 

_  The  Chairman  said  that  the  author  appeared  to 
him  to  be  too  sure  that  antimony  oxalate  did  replace 
tartar  emetic  weight  for  weight.  Had  he  read  an 
account  of  the  recent  investigations  of  Drs.  Lauber 
and  Roetsch,  which  unfortunately  added  to  the 
already  too  conflicting  evidence  on  the  .subject  1 
Without  wishing  to  forestall  the  report  of  the  Com- 
mittee formed  to  investigate  tlie  comparative  values 
of  these  substance."*,  he  might  go  so  far  as  to  say  that 
antimony  oxalate  did  not  appear  in  all  cases  to  be  an 
economical  substitute  for  tartar  emetic,  or  even 
universally  api)licable.  The  use  of  Congo  red  as  an 
indicator  of  acidity  had  already  been  alluded  to  some 
months  since  in  .some  of  the  (Jerman  papers. 

Mr.  A.  H.Ar.LEN  said  one  statement  of  Mr.  Williams, 
in  connection  with  the  assay  of  "soluble  oil," 
ai)peared  to  him  a  remarkable  one,  as  it  practically 
amounted  to  an  experience  that  sodium  sulphate  was 
withdrawn  from  an  aqueous  solution  by  agitation 
with  ether  He  would  ask  whether  the  usual  pre- 
caution was  taken  of  agitating  the  ethereal  liquid 
with  fresh  water  after  sejiarating  it  from  the 
aiiueous  layer.  Some  commercial  ether  contained 
from  12  to  15  per  cent,  of  alcohol,  the  presence  of 
which  gave  it  a  tendency  to  dissolve  some  saline 
matter,  though  .sodium  sulphate  would  not  be  among 
these.  The  alcohol  could  be  removed  by  several 
agitations  with  water,  and  the  ether  dried  by  diges- 
tion over  sodium. 

Mr.  Watson  Smith,  in  reference  to  the  (juestion 
of  impure  alizarin  pastes,  said  that  modern  Turkey- 
red  dyers  and  jirinters  preferred  pastes  containing 
pure  flavo-,  or  anthra-purpurin,  which  they  could  mix 
themselves  if  necessary.  Such  pastes  could  now-  be 
readily  obtained,  and  any  desired  shade  could  be  had 
by  judicious  admixture  of  the  pure  ingredients.  He 
haci  tried  the  "  Congo  red  "  test  and  had  found  it 
answer  well.  In  Spence's  alum  works  they  regularly 
used  a  test  based  on  the  decolorisation  of  yellow- 
solution  of  ferric  acetate  by  solution  of  alum  con- 
taining free  acid.  This  gave  good  results  by  daylight, 
but  by  gas-light  he  should  prefer  the  "Congo  red." 

He  considered  Mr.  W.  B.  Hart's  method  of  testing 
tartar  emetic  (see  Journal,  vol.  iii.  pi.  294)  to  be  the 
best  for  speed  and  accuracy.  j\Ir.  Tyrer,  whose  firm 
manufactured  this  article,  had  also  reported  very 
favourably  of  it. 

^Ir.  Thompson  had  not  been  so  successful  as  the 
previous  speaker  with  the  Congo  red  test.  Having 
ground  up  some  potash  alum  and  washed  it 
thoroughly  with  alcohol,  he  dissolved  it  in  water 
and  applied  the  test,  when  the  solution  became  blue. 
Perhaps  he  had  failed  to  eliminate  every  trace  of  free 
acid,  for  certainly  a  very  small  quantity  of  acid 
sufficed  to  render  the  solution  deep  blue.  Perhajis  the 
author  would  tell  them  whether  he  had  been  able  to 
jirepare  a  sample  so  free  from  acid  as  not  to  affect 
the  red  colour.  As  regards  the  comiiar.itive  samples 
of  dyed  yarn  exhibited,  those  treated  with  antimony 
oxalate  were  certainly  superior.  Perhajis  the  Chair- 
man, who  had  taken  a  special  interest  in  the  (pie.s- 
tion,  would  tell  them  how  there  could  be  any  longer 
doubt  as  to  which  .salt  of  antimony  was  the  more 
economical  mordant. 

Mr.  C.  Kawso.n  said  that  he  had  made  comparative 
tests  both  in  the  laboratory  and  the  dyehouse  on  the 
use  of  sodium  and  pota.ssium  bichromates  as  mor- 
dants. He  had  found  that  in  those  cases  of  wool- 
dyeing  where  the  mordant  was  ajiplied  previous  to 
the  dye-stuff',  pure  sodium  bichromate  gave  eciually 
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good  results  as  the  potassium  salt.  But  in  the  dye- 
ing of  fnxt  hroirns  by  the  so-called  "saddening 
method "  (where  the  mordant  was  applied  after 
dyeing)  potassium  bichromate  invariably  gave  better 
results.  With  isodium  bichromate  as  the  mordant,  a 
greater  weight  of  the  dyewoods  was  required  to  pro- 
duce a  given  shade  than  when  putasKium  bichromate 
was  used  as  the  "saddening"'  agent.  Although  the 
active  principle  in  each  salt  was  the  same--viz., 
chromic  acid— it  might  be  that  the  nature  of  the  //((se 
played  an  important  part  in  the  "saddening"  pro- 
cess. 

Mr.  Heywood  had  also  found  sodium  bichromate 
not  quite  so  satisfactory  as  bichromate  of  potassium 
for  dyeing  "  catechu  browns,"  but  it  was  a  long  while 
since,  and  probably  the  salt  was  impure. 

ilr.  PoTTf;E,  as  the  original  maker  of  bichromate 
of  soda  in  this  country,  was  glad  to  hear,  from  the 
remarks  of  the  various  speakers,  that  the  prejudice 
against  use  of  this  salt  was  now  dying  out. 

Mr.  Williams  :  Li  reply  to  ilr.  Allen's  questionasto 
thereason  why  the  etherealextractmight  not  be  washed 
with  water  in  the  estimation  of  fatty  acids  in  oleine  by 
the  "ether  process,"  I  may  point  out  that,  inasmuch  as 
sulphoricinoleic  and  other  sulphonic  acids  contained 
in  oleine  are  soluble  in  water  to  a  considerabb  e.\tent, 
the  results  would  be  much  below  the  truth  if  this 
plan  were  adopted.  To  i)rove  that  such  is  the 
case,  I  may  mention  an  e.xperiment  which  I  made 
with  the  .sample  of  oleine  previously  referred  to. 
When  the  ethereal  extract  was  not  washed,  I  obtained 
nearly  53  per  cent,  fatty  acids  instead  of  50  per  cent, 
actually  present ;  but  when  the  ethereal  solution  was 
washed  two  or  three  times  with  water,  I  only  obtained 
about  45  per  cent,  fatty  acids. 

^Ir.  Watson  Smith  is  correct  in  asserting  that  com- 
mercial alizarin  may  be  obtained  almost  pure  //" 
desired.  Pure  alizarin,  however,  as  I  stated  at  the  i 
commencement  of  my  paper,  yields  reds  inclining  to 
blue,  whereas  it  is  sometimes  necessary  to  produce 
pure  reds,  and  at  other  times  reds  with  a  yellowish 
cast.  In  order  to  meet  these  requirements  for  full 
reds,  a  certain  proportion  of  anthra-purpurin  is  mixed 
■with  the  alizarin  of  commerce,  whilst  for  yellow 
shades  of  red  a  little  tiavo-purpurin  is  introduced.        I 

With    reference  to  the  ferric  acetate  test  for  free 
acid  in  alum,  I  have  often  tried  it,  but  have  generally 
found  it  unsatisfactory,  and  I  can  strongly  recom- 
mend the  Congo-red  test  in  preference.     1  have  also  ! 
tried  Mr.  W.  B.  Hart's  modified  method  fur  the  esti-  I 
mation  of  antimony  tartar  emetic,  but  fail  to  find  it  ;' 
any  advantage  over  the  ordinary  process. 

In  reply  to  Mr.  Thomson,  I  have  no  doubt  that  he 
did  not  wash  away  every  trace  of  free  acid  from  the 
alum  with  which  he  experimented,  otherwise  he 
would  have  obtained  no  blue  colour  with  Congo-red 
solution,  which,  as  I  stated  before,  if  sufficiently 
dilute,  has  no  action  on  alum  itself. 

The  results  of  my  experiments  confirm  Mr.  Hey- 
wood's  experience  in  the  use  of  antimony  potassium 
oxalate,  which  he  finds  to  give  better  results  than 
tartar  emetic  in  uni-colour  dyeing.  With  regard  to 
its  ajiplicability  for  fixing  complicated  jirinted 
patterns,  the  manager  of  a  very  large  printworks 
near  Manchester,  where  a  great  variety  of  work  is 
done,  informed  me  a  few  days  ago  that  they  had  been 
using  the  oxalate  for  the  last  three  months,  and  that 
it  gave  every  satisfaction. 

As  Mr.  Allen  has  suggested,  the  exceedingly  con- 
tradictory results  on  this  point  which  have  been 
obtained  by  various  persons,  may  jiossibly  be  ac- 
counted for  by  the  samples  with  which  they  experi 
mented  having  been  largely  contaminated  with 
sulphate  of  potash  or  with  other  adulterants. 
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MR.    WATSON   SMITH    IN   THK  t'HAIR. 

ON    SACCHARINE— A    NEW    SWEETENING 
AGENT  DERIVED  FROM  COAL  TAR. 

BY  IVAN   LEVINSTEIN. 

I  AM  desirous  of  bringing  under  your  notice  this  even- 
ingasubstancewhich,  known  for  the  last  few  years  only 
to  specialists  as  a  chemical  curiosity*  on  account  of 
the  diificulty  of  its  production,  is  likely,  in  conse- 
quence of  further  improvements  by  its  discoverer  in 
the  jirocess  of  manufacture,  to  enter  the  market  as  a 
commercial  product. 

^Modern  chemistry  has  achieved  a  new  triumph 
— one,  indeed,  the  commercial  importance  of  which 
cannot  yet  be  fully  realised.  From  the  black  viscous 
liquid,  gas  tar,  has  been  prepared,  an  article  which 
seems  likely  to  enter  into  daily  consumption.  We 
have  scarcely  as  yet  become  fully  familiar  with  the 
ever-increasing  number  of  coal-tar  dyes,  with  the 
production  of  aromatic  substances  and  those  possess- 
ing powerful  antiseptic  and  medicinal  ]iropertios 
from  the  same  prolific  source,  when  the  fresh  and 
startling  announcement  is  made  that,  by  a  novel 
treatment  of  one  of  the  components  of  coal  tar,  a 
compound  may  be  obtained  possessing  very  similar 
sweetening  properties — but  in  a  far  more  intense 
degree — to  the  best  cane  or  beetroot  sugar.  The 
commercial  name  given  to  this  singular  substance  by 
its  discoverer,  C.  Falilberg,  a  German  chemist 
residing  in  the  United  States,  is  "saccharine."  It  is 
not  my  intention  this  evening  to  diverge  into  any 
speculations  as  to  the  probable  economic  efiects  of 
this  wonderful  discovery,  great  as  the  temptation 
may  be  ;  I  shall  confine  myself  to  a  brief  description 
of  the  mode  of  jiroduction,  and  the  general  and 
physiological  properties  of  saccharine,  and  I  will  also 
give  you  an  opportunity  of  inspecting  the  substance 
itself  and  some  of  its  compounds.  The  chemical 
name  of  saccharine  is  benzoyl  sulphonic  imide,  and 
it  may  be  expressed  by  the  chemical  formula 

C.H,<so  >NH. 

In  order  to  obtain  saccharine,  Fahlbergt  commences 
with  toluene,  a  hydrocarbon  present,  as  you  are 
probably  all  aware,  in  coal  tar.  This  toluene  ChH^ 
(CH3)  he  converts  into  its  two  monosulphonic  acids 

n  u    /CHa 
^ofliXSOo 

and  transforms  these  by  treating  them  with  phos- 
phorus-pentachloride  (PCI 5)  into  the  corresponding 
toluene-sulphonic  chlorides 

^«^<S0.,C1. 

Of  these  two  toluene-sulphonic  chlorides — viz.,  the 
para  and  the  ortho — only  the  ortho  compound,  which 
is  liquid  (the  other  being  solid),  is  suitable  lor  the 
production  of  saccharine.  By  the  introduction  of 
the  amido  group  of  ammonia,  this  ortho-toluene- 
sulphonicchloride  is  then  converted  into  ortho- 
toluene-sulpbam  ide 

^«^i\SO,NH„ 

which  finally  yields,  by  oxidation,  the  benzoyl  sul- 
phonic imide  or  saccharine. 

•  American  Chemical  Journal,  vol.  1,  page  170 ;  and  vol.  2, 
page  181.  and  fol.  I.  page  123. 

t  Eng.  Pat.  6626.  June  1,  1883:  specification  of  James  Yate 
Johnson.    This  Journal,  iv.  p.  608. 
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Saccharine  presents    the  appearance  of   a  white 
powder,  and  crystallises  from  its  aqueous  solution  in 
thick  short  prisni.s,  which  are  with  ditficulty  soluble 
in  cold  water,  but  more  easily  in  warm.     Alcohol,* 
ether,  glucose,  glycerol,    etc.,    are  good  solvents  of 
saccharine.     It  melts  at  200°  C,  with  jiartial  decom- 
position ;   its  taste  in  diluted  solutions  is  inten.sely 
sweet,  so  much  so  that  one  part  will  give  a  very 
sweet  taste  to   10,000   parts  of  water.     Saccharine 
forms  salts,  all  of  which  posse.ss  a  powerful  saccha- 
rine  taste;   it  is  endowed   with   moderately  strong 
antiseptic  properties,  and  is  not  decomposed  in  the 
human  system,  but  elinunated  from  the  body  without 
undergoing  any   change.       It   is    about    230    times 
sweeter    than    the     best    cane    or    beetroot    sugar. 
According  to  Dr.  Stutzter,  of  Bonn,  who  has  carefully 
investigated  the  physiological  properties  of  this  sub- 
stance, saccharine,   taken  into  the    stomach  in    the 
quantities  in  which  it  has  to  be  added  to  food  as 
a    sweetening    material,    has    no    injurious    efiect 
whatever  on  the  human  system.     Stutzter  has  given 
todogs  about  5gnns.  a-day,  without  observing  any  ill 
effects  in  them,  and  when  we  consider  that  Sgrms.are 
equal  in  sweetening  power  to  rather  more  than  2ilb. 
of  sugar— a  quantity  far  larger  than  anyone  would 
like  to  consume  in  a  day— his  views  seem  am|ily  cor- 
roborated by  this  fact  alone ;  but,  in  addition  to  this, 
patients   suffering    from    diabetes    have   now    been 
treated  for  several  months  in  one  of  the  principal 
hospitals  in  Berlin,  as  I  am  informed,  without  their 
feeling  the  least  inconvenience  by  its  use.  Physicians 
must  be  glad  to  find  in  saccharine  a  substance  by 
means  of  which  diabetic  persons  may  enjoy  food 
which  has  hitherto  not  been  admissible  in  their  case. 
Saccharine  does   not  belong  to  the  class  of  carbo- 
hydrates, and  does  not  possess  nutritious  properties. 
The  use  of  saccharine  will,  therefore,  as  indicated  by 
its  properties,  be  not  merely  as  a  probable  substitute 
for  sugar,  but  it  may  even  be  applied  to  medicinal 
purposes    where    sugar    is    not    permissible.      The 
inventor  was  fully  aware  that  in  order  to  supply  a 
perfect  substitute  for  cane  or  beetroot  sugar,  some- 
thing else— viz.,  a  similar  substance— was  needed  for 
confectionery  and  similar  purposes,  besides  sweeten- 
ing properties,  and  he  has  also  endeavoured  to  solve 
this  problem.     ]jr.   Fahlberg  combines  glucose  wdth 
starch  sugar,   a  substance  very  similar  to  cane  or  i 
beetroot  sugar,  as  you  know,  but  inferior  to  these  in  j 
sw^eetening  properties,   with    saccharine,    and    thus  ] 
obtains    a    compound     which    he    calls    "  de.xtro-  ' 
saccharine,"  which,  as  far  as  the  taste  is  concerned,  is 
scarcely  distinguishable  from  the  best  sugar.    Tlie 
quantity  of  "saccharine"  used  is  in  the  proportion  of 
one  part  to  from  1000  to  2000  parts  of  glucose.    Now, 
if  we  look  at  the  price  of  saccharine,  which  is,  I  , 
believe,at  presentabout50s.a-pouud,we  shall  find  thit  I 
even  at  this  price  such  a  mixture  would  be  very  con- 
siderably cheaper  than  real  sugar,  but  we  must  bear  1 
in  mind  the  fact  that  there  is  great  likelihood  of  the 
process  of  manufacture  of  t-acchariue  being  consider-  ; 
ably  cheapened  ;    the   expensive   phosphorus-penta-  i 
chloride   may   probably   be  replaced   by   a   cheaper 
compound,  etc. 

It  will  then  be  evident,  from  what  you  have  heard, 
not  only  that  "saccharine"  is  a  most  interesting 
compound,  but  that  it  may  also  be  destined  to 
become  an  article  of  primary  commercial  importance. 
I  must  leave  to  the  future  to  decide  as  to  the  revo- 
lutions it  may  bring  about  in  the  coal-tar  industry, 
in  the  cultivation  of  the  soil  now  devoted  to  growing 
canes  or  beets,  and  in  the  sugar  industry  generally^  I 
and  other  industries  connected  with  it ;  but  as  great  ' 


•  The  solubility  of  saccharine  in  etlier  might  probably  be  use- 
ful iu  dcteetinf  its  presence  when  mixed  with  sugar. 


and  important  commercial  interests  are  in  question, 

it  is  highly  advisable  to  look  w-ell  into  this  matter, 
and  not  to  allow  our  foreign  comjietitors  in  this  and 
other  markets  to  secure  e.xclusively  for  theni.selves 
the  benefit  which  this  discovery  may  confer.  I  have 
here  for  your  inspection  a  specimen  of  j)ure  crystal- 
lised "  saccharine,"  and  al.so  small  balls  made  from 
starch,  to  which  has  been  added  O'O.")  per  cent,  of 
saccharine,  of  which  one  is  .sufficient  to  impart  a  very 
sweet  taste,  very  similar  to  that  of  the  best  sugar, 
to  a  large  cup  of  black  coffee.  Further,  some  liquors 
sweetened  with  "  saccharine,"  some  lozenges  made 
from  '•  dextro-saccharine,"  and  also  some  raspberry 
syrup  sweetened  with  saccharine;  and  finally,  a  small 
bottle  of  quinine,  the  bitter  taste  of  which  has  been 
disguised  by  the  addition  of  a  small  quantity  of 
"saccharine."  These  sain]iles  will  give  you  an  idea 
of  the  various  and  manifola  uses  to  which  saccharine 
may  be  put,  and  which  may  result  in  an  enormous 
consumption  of  the  article. 

DISCUSSION. 

The  Ch.urman  said  it  might  be  well  to  distinguish 
between  the  sugar  compound  facrlmr.ti  anil  the 
benzoyl-sulphonic  imide  by  adding  the  final  c,  and 
spelling  the  latter  mcrliurine.  It  was  unfortunate 
that  practically  the  same  names  were  applied  to  such 
chemically  different  substances.  ''Saccharine'  might 
prove  serviceable  for  sweetening  fruit  preserves,  which 
might  thus  practically  consist  of  pure  fruit,  the 
amount  of  saccharine  required  being  very  small. 
Whether  the  antiseptic  jiower  of  this  compound 
would  prevent  the  inroads  of  mould  in  preserves  thus 
sweetened,  remains  still  a  matter  for  experiment.  His 
friend.  Dr.  Fahlberg,  had  been  a  member  of  the 
Society  of  Chemical  Industry  from  the  outset,  and 
his  name  would  be  remembered  in  connection  with 
a  remarkable  process  for  the  removal  of  iron  from 
solutions  of  alumina  by  means  of  plumbic  dioxide, 
afterwards  more  cheajtly  replaced  by  "  Weldon-mud," 
by  Spence  and  Kynaston  (this  .Journal,  vol.  i.  270). 

— »*♦♦♦«<■»««♦* — 

IVAN   LEVINSTEIN   IX   THE   CHAIE. 


CHINA  GRASS  OR  RHEA  FIBRE. 

BY  A.   SANSO.NE, 
Director  of  the  Manchester  Technical  School  of  Dyeing. 

Having  watched  very  carefully  all  that  has  been 
done  in  the  last  few  years  for  the  advancement  of 
the  study  of  textile  materials,  I  have  come  to  the 
conclusion  that  there  is  a  brilliant  future  in  store  for 
the  fibres  derived  from  .some  of  the  varieties  of  the 
Urtka  family,  and  my  conviction  goes  so  far  on  this 
point  as  to  foresee  at  no  very  distant  future  a  new 
and  very  important  branch  of  textile  industry. 

I  should  like  to  mention  here  the  valuable  book 
published  by  Dr.  Forbes  Royle  in  ISS.")  on  the 
"  Fibrous  Plants  of  India,"  because  its  study  may  be 
useful  to  those  who  have  invented,  or  believe  they 
have  invented,  new  methods  for  the  treatment  of 
fibres. 

Before  describing  tlie  processes  which  liave  been 
employed  successfully  for  the  extraction  of  the  fibre, 
it  will  be  necessary  to  say  a  few  words  about  the 
l)lantii  themselves,  in  order  to  be  able  to  understand 
the  difficulties  which  had,  and  have  still  to  a  certain 
extent,  to  be  overcome. 

The  fibre  is  found  iu  the  bark  of  the  stems,  and 
these  reach  a  height  of  'i\  to  5^  feet,  and  under 
favourable  circumstances  even  more.    The  size  of  the 
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stems  varies  considerably  in  thickness,  being  some- 
times Lalt'-au-incli,  and  sonietiines  even  more.  When 
the  stems  are  freshly  cut,  the  bark  can  be  very  easily 
peeled  off  by  haiui,  and  in  this  case  the  bark  or 
ribbon  contains  practically  the  whole  amount  of 
fibre  ;  but  if  the  stems  have  been  standing  for  some 
time,  or  are  half  dry,  or  in  some  cases,  as  in  .sunny 
days,  have  been  cut  in  the  afternoon  instead  of  the 
morning,  then  the  bark  cannot  be  removed  without 
a  certain  amount  of  fibre  being  lost  by  adhering  to 
the  woody  stem  which  forms  the  interior. 

As  well  known,  China  grass  of  commerce  is  the 
product  obtained  from  the  stems  principally  of  the 
Urtica  nirea,  the  bark  having  been  first  of  all 
stripped  off  by  hand  from  the  stem,  and  then  the  raw 
fibre  liberated  from  tlie  skin  and  mucilage  by 
scraping  with  a  knife.  This  product  has  been  used 
la  England  for  the  last  forty  or  fifty  years,  and  since 
it  has  been  employed  for  a  great  variety  of  ijurposes, 
and  has  been  bleached,  dyed,  and  printed  without 
any  difficulty  ;  this  proves  that  the  separation  of  the 
gum  from  the  fibre  has  been  accomplished  long  ago 
by  well-known  methods,  employing  chemicals  of 
every-day  use  in  the  bleach  and  dyeworks.  It  is 
well  to  bear  this  in  mind  when  we  consider  that 
several  processes  have  been  patented  in  the  last  few 
years,  in  the  majority  of  which  it  is  proposed  to 
employ  such  simple  materials  as  alkalis  and  acids, 
which,  so  long  as  there  has  been  any  te.\tile  industry, 
have  in  one  form  or  another  always  been  used. 

The  methods  of  treating  the  stems  are  twofold, 
those  dealing  with  the  dry  and  tho.se  dealing  with  the 
green  stems.  Several  machines  have  been  constructed 
tor  treating  the  dry  stems,  .some  of  which  may  be  found 
of  utility.  There  is,  how-ever,  always  a  certain  amount 
of  loss, and,  in  manycases,if  the  woody  portion,  as  often 
happens  in  thick  stems,  is  very  hard,  then  the  fibre 
will  be  cut  up  or  injured  ;  the  stems,  moreover,  must 
be  very  dry  before  they  can  be  effectually  treated. 
But  the  great  difficulty  connected  with  the  treatment 
of  the  dry  stems  is  to  obtain  them  dry,  since  in  some 
countries,  especially  India,  the  best  cro])S  are  obtained 
in  the  rainy  season.s,  when  it  is  impo.ssible  to  dry 
them.  Moreover,  the  partially  dried  stems  soon 
begin  to  ferment,  and  the  fibre  is  then  completely 
sjjoilt. 

For  this  reason  the  Indian  Government,  in  offering 
prizes  for  machines  for  the  extraction  of  the  fibre, 
insists  on  a  construction  suitable  for  dealing  with 
the  green  stems. 

For  the  above  treatment  two  methods  exist,  and  I 
am  acquainted  with  both  of  them  ;  one  involves  the 
employment  of  the  Smith's  or  Death  &  EUwood 
machine,  the  other  two  distinct  operations  the 
Favier-Frcniy  methods. 

I  have  been  making  for  the  last  six  or  seven 
months  experiments  on  green  stem.s,  which  have  been 
kindly  supplied  on  two  occasions  to  me  by  Professor 
Thisleton  Dyer,  the  Director  of  the  Kew  Botanical 
Gardens,  and  of  dry  stems  grown  on  the  Continent, 
of  which  I  have  had  ample  supply  for  experimental 
purposes.  I  have  come  to  the  conclusion  that  the 
methods  of  treatment  must  be  modified  according  to 
local  circumstances  with  respect  to  climate,  water, 
labour,  means  of  transport,  etc.,  and  that  one  method 
which  will  be  found  to  answer  under  one  set  of  con- 
ditions will  not  necessarily  hold  good  under  other 
conditions. 

In  my  opinion,  if  the  fibre  of  these  nettles  is  to  be 
employed  at  all,  it  must  be  produced  so  as  to  be  as 
cheap,  and,  in  fact,  cheaper  than  cotton,  and  con- 
sequently the  methods  of  treatment  must  be  as 
inexpensive  as  possible.  The  simplest  method  of 
treatment,  following  the  long  experience  of  the 
Chinese  and  other  Eastern  natioas,  would  be  simply 


to  peel  off  the  bark  from  the  green  stems  by  hand  as 
soon  as  they  are  cut,  and  then  dry  the  bark.  This 
latter  could  then  be  shipped  to  this  country  for  treat- 
ment bv  a  chemical  process  for  the  extraction  of  the 
fibre,— this  is,  in  fact,  already  done  ;  the  only  change 
that  could  be  introduced  being  the  enqiloynieut  of  a 
machine  for  the  stripping  otf  or  decortication  of  the 
stems— without,  however,  atteini)ting  to  extract  the 
fibre  at  the  .same  time.  Machines  could  be  easily 
devised  for  this  purpose.  The  ditticulty  in  the  treat- 
ment of  stems  freshly  cut  is  that  they  must  be 
stripped  ott'  immediately,  and  this  done  by  hand 
would  require  for  large  plantations  an  enormous 
number  of  women  or  children.  The  ditKeulty  of 
obtaining  sufficient  manual  labour  would  be  to  a  cer- 
tain extent  got  over  by  the  employment  of  machines, 
but  a  large  number  of  these  machines  would  also  be 
required,  and  this  of  course  means  consideralile  out 
lay.  I  have  been  therefore  considering  if  something 
could  be  devised  which  would  allow  of  the  treatment 
of  the  stems  at  any  time  of  the  year  and  not  only  at 
the  period  of  thecrop.s.  The  simple  method  I  propose 
I  have  been  led  to  by  considering  the  results  of 
many  experiments,  both  on  green  and  dry  stems. 
The  method  is  a  V3ry  simple  one,  and  does  not 
recpiire  any  expensive  plant  or  apparatus.  The 
method  is  the  following  ;— - 

The  stems,  either  green,  half  dry,  or  even  dry,  are 
boiled  in  a  solution  containing  carbonated  or  caustic 
alkali.s.  If  the  stems  are  green,  five  to  ten  minutes' 
treatment  is  sufficient,  and  the  bark  can  then  be 
peeled  off  without  difficulty  and  without  leaving  any 
fibre  attached  to  the  wood. 

If  the  stems  are  half  dry  they  require  longer  boiling 
(say  lb  minutes),  whilst  completely  dry  they  require 
from  20  to  2.5  minutes.  In  all  cases  the  bark  can  be 
readily  peeled  oft',  and  could  be  dried,  or  washed  and 
dried,  and  then  packed  in  bales  for  export.  It  must 
be  ob.served  that  the  boiling  can  be  done  in  an  ordin- 
ary open  boiler  of  small  size,  and  that  if  the  stems 
are  dry  they  can  even  be  treated  under  pressure.  It 
may  be  asked.  What  advantage  is  there  in  thus  boil- 
ing the  stems  1  The  advantages  are  as  follows  :— 
Firstly,  the  stems  can  be  treated  all  the  year  round  in 
localities  where  it  is  not  difficult  to  dry  them.  They 
can  be  kept  in  store  by  simple  and  inexpensive  means, 
and  treated  when  most  convenient,  since  one  ordinary 
open  boiler  heated  over  a  free  fire  can  be  used  iov 
treating  large  quantities.  The  stems  are  to  be  ([uite 
immersed  during  the  boiling.  They  are  afterwards 
removed  for  stripping,  and  other  stems  are  then  im- 
mersed in  the  same  water,  which  could  be  kept  mean- 
while boiling,  and  only  being  changed  occasionally, 
and  reiilenished  from  time  to  time  with  more  alkaline 
lye.  The  woody  portion  of  the  stems  furnishing  very 
good  fuel,  it  could  be  employed  for  heating  the  boiler, 
and  the  ashes  would  furnish  the  requisite  alkali,  since 
it  has  been  found  by  analysis  that  these  ashes  are 
very  rich  in  potash  and  sotla.  This  system  of  treat- 
ment would  be  especially  valuable  for  small  farmers, 
who  would  then  employ  the  time  they  do  not  spend 
in  the  fields  for  the  decortication  of  these  stems. 
Secondly,  when  stripping  off  bark  from  the  green 
stems,  since  they  are  very  lialile  to  ferment  (even 
if  dry)  during  a  long  sea  voyage,  when  exposed  to 
moisture,  a  boiling  in  soda  is  sometimes  found  neces- 
sary before  exportation.  The  work  thus  done  is  by 
no  means  lost,  for  by  this  boiling  a  certain  amount 
of  gum  can  be  removed,  along  with  part  of  the  skin 
and  other  impurities,  if  after  boiling  and  stripping 
the  ribl)ons  be  washed  with  cold  water  before  drying. 
The  boiling  of  the  stems  with  alkalis  is  not  a  new 
idea,  for  it  is  mentioned  in  Dr.  Royle's  work,  p.  346 
(Wright  ct  Co.'s  Patent,  1849).  However,  I  think 
the  idea  in  the  form  I  give  it  is  new.     Some  of  the 
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specimens  I  esliibit  to-night  have  been  produced  in 
the  laboratory  of  the  School  of  Dyeing ;  dry  stems  of 
several  months'  standing  have  been  boiled  with 
caustic  soda  under  pressure  in  a  mason's  kier.  I  have 
frequently  treated  varying  nuantities  of  these  stems 
(once  over  2kilos.),  and  in  all  cases  after  sufficient 
boiling  the  bark  could  be  jieeled  off  with  the  greatest 
ease,  even  when  thoroughly  cold,  and  the  very  day 
after  they  had  been  boiled.  There  woidd  be  no  diffi- 
culty, even  in  this  case,  in  i)eeling  b}-  machinery. 
Another  advantage  in  this  treatment  will  appear 
shortly.  In  countries  like  India,  where  the  stems 
cannot  be  dried,  the  method  referred  to  may  not  have 
the  same  importance  as  in  countries  where  it  cannot 
be  carried  out,  and  I  have  tried  to  devise  means  by 
which  this  difficulty  could  be  overcome.  It  is  well 
known  that  the  stems  of  these  nettles  are  very  liable 
to  mould,  but  it  is  ei  pi  illy  well  known  that  this 
evil  can  be  prevented  by  the  use  of  suitable  auti- 
septics,  such  as  sulphurous  acid,  sulphites,  or  bisul- 
phites. 

The  method  I  would  propose  for  employment  in 
India  and  in  other  countries  in  the  rainy  season,  would 
be  simply  to  place  the  stems  in  large  pits  or  cisterns, 
with  a  solution  of  sulphurous  acid  or  bisulphites,  and 
keep  them  there  until  they  can  be  worked  by  what- 
ever proce.ss. 

Green  stems  left  in  bisulphite  of  soda  solution  last 
summer  for  several  weeks  were  found  (luite  fresh,  and 
were  then  treated  without  difficulty.  I  do  not  con- 
sider that  the  heat  in  India  would  prevent  the 
sulphurous  acid  or  bisulphite  solution  from  prevent- 
ing the  fermentation,  or  rather  the  putrefaction,  of 
these  stems,  by  constructing  underground  jiits  or 
cisterns  and  covering  them  with  light  wooden  sheds. 
The  emplnyment  of  sulphurous  acid  and  bisulphites 
for  this  purpo.se  is,  I  believe,  a  novel  one,  and  so  I 
think  I  may  claim  the  credit  of  suggesting  it.  It  has, 
moreover,  the  additional  advantage  that  it  bleaches 
the  fibre  to  a  certain  extent,  for  I  have  been  able  to 
obtain  a  white  fibre  much  more  readily  tlian  from 
stems  or  bark  treated  differently.  I  have,  in  fact, 
devised  and  successfully  carried  out  a  method  for  the 
ungumming  and  bleaching  of  the  fibre  from  the  stems 
of  the  nettles  by  the  aid  of  sulphurous  acid  or  bisul- 
jihites,  in  conjunction  with  alkaline  treatment.  In 
doing  this  I  do  not  so  much  desire  to  claim  any  credit 
for  the  discovery,  as  to  prevent  others  from  patenting 
a  process  which  I  would  more  willingly  contribute  for 
the  public  benefit. 

In  many  of  the  methods  employed  for  the  extrac- 
tion of  the  fibre  either  from  tbe  barks,  or  even  from 
the  raw  fibre,  generally  boiling  solutions  of  alkalis 
(either  carbonate  or  caustic  soda)  are  used,  and  the 
alkaline  treatment  is  followed  by  one  of  souring  with 
hydrochloric  acid.  Others  employ  bisulphite  or  sul- 
phurous acid  .solutions,  under  pressure  The  method 
which  I  propose  is  the  following  :— The  raw  fibre, 
from  whichever  process,  is  treated  with  boiling  alka- 
line solutions  (a  method  employed  for  the  purjiose 
from  time  immemorial  by  the  Chinese).  It  is  then 
generally  washed,  and  the  material  is  immersed  for  a 
few  hours,  or  even  a  day  or  two,  in  cold  weak  solu 
tions  of  bisulphite  of  soda  or  lime,  or  even  in 
sulphurous  acid.  The  fibre  is  then  washed,  boiled 
again  with  alkalis,  and  this  is  repeated  with  the 
bisulphite  bath  if  necessary.  The  bleaching  can  then 
be  effected  by  means  of  .solutions  of  sodium,  jiotas- 
sium,  or  magnesium  hypochlorites,  but  the  bleaching 
liowder  (chloride  of  lime)  must  in  all  cases  be 
avoided. 

In  general  the  bleaching  of  China  grass  or  rhea 
fibre  is  very  similar  to  that  of  linen,  and  the  same 
precaution  must  be  taken  in  the  employment  of  the 
iiypochloritcs;  but  provided  that  the  nnpurities  have 


been  carefully  removed  beforehand  by  the  proper 

scouring  iirocess,  the  bleaching  itself  does  not  offer 
any  difficulty  whatever,  and  can  even  be  eft'ected 
much  more  readily.  The  filire  in  fact  stands,  as 
regards  stability,  between  linen  and  cotton  towards 
bleaching  solutions. 

For  the  scouring  either  of  the  raw  fibre,  or  even  of 
the  bark  of  the  stems,  the  usual  .scouring  agents  may 
be  employed.  Besides  carbonate  or  caustic  soda, 
caustic  lime  can  be  very  well  used  for  the  first  boiling. 
Working  in  kiers  under  ju'essure  in  the  ordinary  way 
will  also  be  found  to  exi)edite  matters,  as  might  be 
expected.  Rosin  soap  can  also  be  very  effectually 
used,  and  so  can  the  mineral  acids  .so  largely  employed 
for  cotton  bleaching. 

In  dyeing  no  great  difficulty  is  experienced  in  the 
fixation  of  colouring  matters  on  tbe  fibre.  This 
cannot  be  so  readily  dyed  as  cotton,  but  in  this  re- 
spect it  resembles  more  closel}'  linen.  Turkey  reds 
cannot  be  very  well  produced  by  the  new  process  with 
oleine,  while  very  good  colours  are  obtainable  with 
the  older  method  of  oiling  with  olive  oils.  Aniline 
colours  require,  as  on  cotton,  mordants  for  their  fi.xa- 
tion,  and  give  very  good  and  bright  effects;  but 
metallic  colour.?,  such  as  chrome  yellow,  spoil  the  look 
(if  the  fibre  by  depriving  it  of  lustre.  It  must  also 
be  observed  that  in  dyeing  the  fibre  before  sjiinning 
the  lustre  is  not  lost,  whilst  this  is  very  often  the  case 
if  it  be  dyed  in  the  yarn. 

Printing  so  far  has  only  been  tried  to  a  small 
extent  on  fabrics  produced  with  this  fibre,  but 
I  do  not  apprehend  any  difficulty  in  this  direc- 
tion. 

Special  care  will  have  to  be  taken  in  the  finishing, 
especially  of  heavy  goods.  It  must  be  remembered 
that  the  fibre  is  not  .so  elastic  as  cotton,  and  conse- 
quently it  must  not  be  exposed  to  such  heavy 
pressure. 

It  will  be  necessary  to  observe  that  the  dry  stems 
will  yield  about  10  to  15  per  cent,  of  [lure  bleached 
fibre  ready  for  s)iinning,  and  it  may  be  asked  what  is 
done  with  the  other  portion  of  the  stem  or  the  woody 
part. 

So  far  the  wood  has  not  been  utilised  except  as 
fuel  or  as  manure  along  with  the  branches  and  the 
leaves  of  the  plant.  The  leaves  have  also  been 
used  as  food  for  cattle.  It  had  occurred  to  me 
that  since  for  every  ton  of  fibre  which  is  pro- 
duced there  are  generally  four  to  six  tons  of 
wooden  sticks,  to  ascertain  if  the.se  could  be  uti- 
lised for  .some  industrial  purpose.  I  find  that  these 
sticks  could  be  very  well  emjiloyed  in  paper  mak- 
ing, at  all  events  for  the  manufacture  of  special  kind 
of  wood  pulp. 

As  can  be  seen  from  some  of  the  specimens  exhi- 
liited,  a  peculiar  kind  of  paper  can  be  obtained  which 
is  in  some  cases  very  stiff  and  reciuires  no  size  in  its 
production.  Very  likely  this  is  due  to  the  natural 
gum  which  is  contained  in  the  plant,  and  which,  as 
well  known,  imparts  to  the  raw  fibre  considerable 
stiffness. 

In  my  experiments  on  this  woody  portion,  I  have 
been  struck  by  the  similarity  of  the  structure  of  the 
bark  containing  the  fibre  to  that  of  the  stick.  These 
constituents  behave  to  chemical  reagents  alike,  ex- 
cepting that  the  wood  requires  a  more  severe  treat- 
ment for  its  disintegration,  and  especially  for  its 
bleaching. 

Bearing  in  mind  the  possibility  of  the  utilisation  oi 
this  wood  for  the  manufacture  of  wood  iiulj)  and  for 
other  purposes,  it  will  be  seen  that  the  methods  I 
projiosed  for  the  decortication,  or  for  the  separation  of 
the  bark,  will  be  found  to  possess  the  advantage  that 


Feb.  27, 1886.]    THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTEY. 


the  wood  will  have  already  undergone  a  certain 
amount  of  treatment  which,  by  depriving  it  of  .some 
of  it.s  soluble  constituents,  effects  a  reduction  in 
weight  and  cheaper  transport. 

From  a  commercual  point  of  view,  if  we  have  two 
marketable  articles  produced,  both  the  fibre  and  the 
wood  pulp  instead  of  only  the  fibre,  then  the  question 
of  the  cultivation  of  the  plants  is  raised  to  a  still 
higher  platform  of  probable  financial  success. 


DISCUSSION. 

Mr.  Thomson  asked  the  author  why  he  advocated  a 
preliminary  treatment  of  the  fibre  with  caustic  soda, 
seeing  that  it  must  materially  increase  the  expense  ^ 
If  it  were  true  that  the  fibre  in  its  green  state  could 
be  easily  stripped  oft"  the  stem,  surely  that  would  be 
the  best  mode  of  treatment.  Also  if  the  sun  were  not 
sufficient  to  thoroughly  dry  the  bark,  might  it  not  be 
dried  in  an  oven,  for  heating  which  the  refuse  pith  or 
decorticated  stem  would  serve  as  fuel '?  It  would  bear 
transit  without  fear  of  fermentation.  After  many 
experiments  he  had  come  to  the  conclusion  that  bisul- 
phite of  lime  was  a  much  better  antiseptic  than  bisul- 
phite of  soda.  As  regarded  the  percentage  of  fil_)re 
in  the  green  stem  as  given  by  the  author,  he  thought 
it  high,  his  impression  being  that  it  was  about  3  per 
cent,  or  one  ton  of  fibre  for  every  33  tons  of  green 
stems. 

Mr.  Sansone,  in  reply  to  Mr.  Thomson,  said  that 
when  the  bark  of  the  stem  is  peeled  off  by  hand,  and 
dried,  on  long  sea  voyages,  when  exposed  to  moisture, 
it  readily  begins  to  ferment.  Thus  sometimes  fibre 
is  spoiled.  For  this  reason  it  has  been  suggested  that 
the  stems  should  be  boiled  in  carbonate  of  soda.  If 
treated  in  this  manner  they  might  just  as  well  boil 
the  stems,  the  wood  portion  of  which  possibly  could 
be  used  for  paper  making,  and  in  this  case  there  would 
be  something  gained.  I  do  not  apprehend  any  diffi- 
culty with  regard  to  the  application  of  bisuljiliite  of 
lime  on  the  spot,  as  the  jirocess  is  not  so  complicated, 
but  such  as  the  natives  of  India  would  be  able  to  use. 
Again,  it  might  be  carried  out  under  the  superin- 
tendence of  competent  men  sent  out  for  the  purpose. 
There  is  another  point  which  deserves  attention  at  the 
handsofthe  chemist.andthatisinreferencetoa  kind  of 
coagulation  which  takes  place  in  thestemsonsteaming 
or  boiling.  What  the  product  is  which  is  coagulated,  I 
am  not  able  to  .say,  but  it  forms  a  problem  well  worthy 
of  solution.  Dr.  Forbes  Watson  mentions,  in  a  report, 
t>n  Rhea  publi-ihed  .some  years  ago,  that  in  some  ex- 
periments made  in  India  on  the  green  stems  with  the 
Greig  machine,  the  cylinders  were  coated  with  a 
kind  of  gum  so  hard  that  it  had  to  be  broken  off  with 
a  chisel.  The  industry  was  introduced  into  England 
about  1840,  and  this  material  has  been  worked  for 
years  in  Bradford  and  Manchester,  and  is  being  used 
pretty  extensively  at  the  pre.sent  time.  One  reason 
why  it  has  not  been  extended  more  is  owing  to  the 
irregularity  of  supply  from  China,  where  the  process 
of  scraping  the  bark  from  the  stem  with  a  knife  is  a 
very  slow  method,  and  up  to  within  afewmonthsago 
it  was  not  possible  to  treat  the  fibre  on  a  commercial 
scale.  Recently,  however,  the  raw  material  has  been 
produced  on  a  larger  scale,  and  propermethods  are  in 
vogue  for  working  it.  Again,  we  must  not  confuse 
China  grass  with  Rhea  fibre.  Rhea  grass  is  what 
they  are  trying  to  cultivate  on  a  large  scale  in  India 
and  other  countries  where  the  soil  is  more  suitalile, 
and  I  should  not  be  surprised  to  see  shortly  sufficient 
quantities  coming  into  our  markets,  to  make  it  worth 
the  while  of  anyone  to  work  up. 
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RECENT  CONTRIBUTIONS  TO  THE 
ESTIMATION  OF  TANNINS. 

liV    H.    K.    PROCTER,    F.C.S. 

In  more  than  one  paper  read  before  this  Society  or 
its  iiredecessor,  the  Newcastle  Chemical  Society,  I 
have  expressed  the  opinion  that  Liiwenthal's  ])rocess 
for  the  estimation  of  tannin  based  upon  its  oxidation 
with  permanganate  in  presence  of  indigo,  was  to  be 
preferred  for  general  use  to  any  other  yet  proposed. 
This  is  probably  still  the  case,  but  longer  experience 
has  demonstrated  that  there  are  certain  inherent 
defects  in  the  method,  which  preclude  its  ever  being 
of  the  highest  scientific  accuracy,  and  which  require 
strict  attention  to  ensure  even  the  degree  of  exactness 
which  is  needed  for  technical  purposes. 

The  first  of  these  points  is  that  the  quantity  of 
permanganate  consumed  is  largely  dependent  on  the 
rate  at  which  it  is  added.  To  account  for  this,  it  does 
not  seem  necessary  to  adopt  any  complicated  hypo- 
thesis as  to  the  "speed  of  chemical  action."  The 
simple  fact  is,  that  the  oxidation  is  not  a  complete 
one,  like  that  of  oxalic  acid,  in  which  the  end-pro- 
ducts are  simply  carbonic  acid  and  water.  When  the 
whole  of  the  indigo  is  decolourised,  it  may  be  taken 
for  granted,  under  the  conditions  of  the  process,  that 
all  the  astringent  and  other  matters  more  readily 
oxidisable  than  indigo  are  also  destroyed,  but  there 
remain  in  the  solution  products  of  thisdecompositiim 
which,  though  le.ss  easily  oxidised,  will  still  readily 
reduce  permanganate  when  indigo  is  absent.  If, 
therefore,  in  the  course  of  the  titration,  permanganate 
be  rapidly  added,  it  will  destroy  the  indigo  with  which 
it  comes  in  contact,  and  then  proceed  to  further 
oxidise  these  products  of  decomposition,  thus  leading 
to  too  high  a  result.  It  is  also  obvious,  that  even  in 
the  most  carefully  conducted  titration,  more  or  less 
of  this  action  will  take  place,  and  in  extreme  cases 
the  variation  so  introduced  may  amount  to  more 
than  30  per  cent,  of  the  total. 

To  investigate  this  and  other  causes  of  discrepancy, 
and,  if  possible,  to  agree  on  some  standard  method 
by  which  thev  should  be  excluded,  in  1883  the  Asso- 
ciation of  Cerman  Tanners  invited  the  principal 
German  experts  to  hold  a  conference  on  the  subject 
in  IJerlin.  The  result  of  their  deliberations  has  ap- 
peared in  the  past  year  in  the  form  of  a  report,*  con- 
sisting mainly  of  a  valuable  study  of  the  process,  by 
Prof.  Von  Sciiroeder,  and  a  description  of  his  modifi- 
cations, which  the  Commission  recommend  forgeneral 
adoption.  . 

The  most  important  jiart  of  the  report  is  that  deal- 
ing with  the  error  of  which  I  have  already  spoken. 


•  Berichtilber  die  Verhandlung  der  Commission  zur  Fest- 
stellingeitieeiaheitlichenMethodederGerbstoffbestimmung, 

Cassel,  1885. 
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While  it  is  evident  that  it  is  impossible  to  establish 
a  definite  value  for  tanniu,   as  corajiared  to  oxalic 
acid,  it  is  obvious  that  if  the  permanganate  be  stan- 
dardised against  a  solution   of   pure   tannin,  under 
rigidly  the  same  conditions  as  those  of  the  actual 
analysis,  the  error  introduced  will  be  the  same  in  both 
cases,  and  will  conseciuently  be  cancelled.     The  prac- 
tical difficulty  in  this  is  that  absolutely  pure  tannin 
is  unattainable,  the  imrest  article  to  be  met  with  in  , 
commerce  being  largely  contaminated  with  gallic  acid  ; 
and  other  impurities.     Prof.  Von  Schroeder  has  met 
this  difficulty  in  a  most  ingenious  way.   As  gallic  acid 
consumes  slightly  more  permanganate  than  an  equal 
weight   of   tannin,  such   an   impure   tannin  gives  a 
I'esult  differing  but  little  from  that  of  a  pure  sample, 
but  reduces  slightly   more  permanganate  ;  so  that, 
taking  the  average  of  six  of  the  purest  German  sorts, 
1000  of    dry  commercial  tanniu  reduced    the  same 
quantity  of  peimanganate  as   1048  of  the  tannin  pre-  ; 
cipitated  by  hide,  as  determined  by  careful  analysis 
by  Hammer's  method.     Prof.  Von  Schroeder,  there- 
fore, determines  simply  the  permanganate  consumed 
by  lOcc.  of  a  .solution  containing  2grm.s.  jier  litre  of 
air-dry  commercial  "  pure  "  tannin,  calculates  the  dry 
matter,  and  multiplies  it  by  the  round  number  rOo  , 
to  obtain  the  value  in  actual  tannin  precipitable  by 
hide.     It  is  not  found  necessary  to  determine  the 
moisture  in  the  tannin  used  for  each  analysis,  as  air- 
dried  tannin  in  a  well-corked  bottle  remains  long  un- 
altered. To  determine  whether  a  given  tannin  is  jmre 
enough  to  be  used  in  this  way,  2grms.  of  the  air-dried 
tannin  is  dissolved  in  a  litre   of  water,   lOcc.  of  the 
solution  are  titrated,  and  50cc.  are  digested  18 — 20  ' 
hours  with  3grm.s.  of  moistened  hide  jiowder,  with  fre- 
quent .shaking  ;  lOcc.  of  the  filtrate  is  then  titrated, 
and  if  the  permanganate  it  consumes  amounts  to  less  ; 
than  111  per  cent,  of  the  total  consumed  by  the  tannin,  [ 
it  may  be  taken  as  being  one  of  the  best  of  commercial  i 
preparations,  and  suitable  for  the  purpose  in  view.      , 
Ingenious  and  practically  accurate  as  this  method 
undoubtedly  is,  there  is  something  .scarcely  satisfac- 
tory in  using  an   impure  substance   to   standardise  ' 
with  ;  and  as  gallotannic  acid  i.s,  after  all,  not  iden- 
tical with  most  of  the  tannins  we  have  to  determine, 
there  seems  no  special  necessity  for  its  use,  if  a  body 
of  more  definite  composition  can  be  found  which  is 
siniil  irly  oxidised  in  presence  of  indigo.  Such  a  body, 
I  think,  we  have  in  gallic  acid,  which,  from  its  ready 
solubility   in   boiling    water,    is    easily   purified  by 
crystallisation.     It  gives  a  very  sharp  end-reaction  in 
presence  of  indigo,  and  is  (piite  as  closely  allied  to 
many  of  the  natural  tannins  as  gallotannicacid  itself. 
More  experiments  are  needed  to  determine  whether 
the  relative  values  of  tannin  to  gallic  acid  and  per- 
manganate are  constant  ones  under  all  conditions,  but 
the  mean  of  a  considerable  number  of  titrations  give 
I'Sogrm.  of  pure  tannin  (as  calculated  by  Prof.  Von 
Schroeder's  method)  as  equal  m  reducing  power  to 
l"0(igrm.  of  ordinary  crystallised  gallic  acid. 

The  tannin  used  was  Schering's  Ph.  Ger.,  which  was 
found  by  Prof.  Von.  Schroeder  the  best  of  all  he 
examined  ;  but  my  sample,  obtained  througli  Dr. 
Roth,  of  Berlin,  does  not  .seem  so  pure  as  his,  leaving 
after  prolonged  treatment  with  hide-powder  a  residue 
unabsorbed  e(iual  to  ll'l  per  cent,  of  the  total  per- 
manganate used. 

As  an  additional  safeguard,  besides  standardisation 
with  tannin,  Prof.  Von  Schroeder  ])ro|ioses  the 
general  adoption  of  a  mode  of  titration  which  he  calls 
the  "  one  cubic  centimeter  method,"  and  which  con- 
sists in  the  addition  of  the  permanganate  solution. 
Ice.  at  a  time,  with  vigorous  stirring  after  each  addi- 
tion, till  the  colour  of  the  liquid  indicates  that  a  few 
drops  only  are  required  to  end  the  titration,  when  it 
is  added  drop  by  drop  till  the  reaction  is  complete. 


Though  this  method,  when  uniformly  carried  out, 
gives  constant  results,  and  will,  therefore,  like  any 
other  fulfilling  this  condition,  give  accurate  values 
when  employed  both  for  standardising  and  analysis, 
it  seems  to  me,  even  as  compared  with  the  usual  drop 
method,  to  be  a  step  in  the  wrong  direction  both 
theoretically  and  practically.  Instead  of  endeavouring 
as  far  as  possible  to  prevent  the  secondary  oxidation, 
it  attempts  to  fix  it  at  a  definite  but  rather  consider- 
able amount.  Taking  Prof.  Von  Schroeder's  own 
numbers,  the  increased  secondary  action,  as  compared 
with  the  drop  method,  amounts  to  18  per  cent,  of  the 
total  permanganate,  and,  according  to  all  scientific 
analogy,  this  considerable  quantity  must  be  subject 
to  far  larger  fluctuations  from  accidental  circum- 
stances than  one  tending  very  closely  to  an  irreducible 
minimum. 

Further,  if  we  accept  the  explanation  which  I  have 
oS'ered  of  the  causes  of  this  secondary  action,  it  will 
be  obvious  that  it  is  not  dependent  directly  on  the 
mere  time  of  titration,  but  rather  on  the  rapidity  of 
mixture  ;  and  that  hence  the  Ice.  method  would  be 
influenced  far  more  than  the  drop  method  by  the 
vigour  of  the  stirring.  This  proved  to  be  the  case. 
In  order  to  test  it,  I  constructed  a  special  stirrer, 
consisting  of  a  perforated  earthenware  disc,  approxi- 
mately fitting  the  beaker,  and  worked  up  and  down 
in  it  like  a  piston  by  a  glass  rod.  To  avoid  repetition, 
I  give  the  results  of  one  series  only  of  titrations, 
which  were  performed  alternately  with  the  disc  stirrer 
and  an  ordinary  glass  rod. 

20cc.  Iiuliijo  alone — 

Drop  MjthoJ.  Ice,  Methoil. 

With  riiflp  stirrer  '^'^  ....5-"  (disc  worked 

With  aisc  stirrer  ^j.g        ^.^    continuously) 

i  j  5C5 5  73(9tirrerntre3twhile 

1  With  glass  rod  in  boaker J  .i'6 5'7o       actually  adding 

i  I  permanganate.) 

I      20cc.  Indigo  occ.  Infusion — 

With  disc  stirrer  {u'l      'll-I       (as  before). 

'  With  glass  rod  in  beaker  ....  {i*.7;;'}57       (as  before). 

For  comparison,  I  also  give  the  result  obtained  by 
'  drop   method,   in   basin   with    rod — viz.,    14'8,    147, 
from  which  it   appears  that  mixture  in   a  basin  is 
slower  than  in  a  beaker  with  a  rod  stirrer. 

From  these  numbers  it  will  be  seen  that  both  indigo 
alone,  and  more  especially  mixtures  of  indigo  and 
tannin,  give  very  different  results  according  to  the 
vigour  of  the  stirring,  and  that  these  variations  are, 
as  might  be  expected,  much  greater  with  the  '■  Ice." 
than  with  the  "drop  "  method,  and  also  with  the 
simple  rod  than  with  the  much  more  efficient  disc 
stirrer.  As  such  irregularities  of  stirring  are  more  or 
less  unavoidable  in  all  titrations,  there  seems  strong 
reason  for  preferring  the  "drop"  to  the  "Ice." 
method  ;  but  whichever  be  adopted  as  a  standard,  it 
I  is  imperative  that  the  method  of  stirring  be  strictly 
i  defined. 

Although  I  adopted  the  disc  stirrer  at  first  as  an 

experiment,  I  have  found  it  answer  its  purpose  so 

effectually  that  1  now  employ  it  in  all  my  analyses, 

and  find  it  grcitly  conduces  to  constancy  of  result, 

I  and  the  white  earthenware  disc  makes  the  change  of 

i  colour  of  the  li(|uid  very  visible. 

I  have  found,  however,  that  even  with  the  disc 
stirrer  it  is  possible,  by  varying  the  rate  of  addition 
of  permanganate,  to  materially  alter  the  results  ;  and 
I  have  adopted  a  plan  which  seems  to  overcome  this 
difficulty  very  satisfactorily  for  jiractical  purposes. 
Instead  of  attempting  to  regulate  the  speed  of  flow 
by  the  tap  of  the  burette,  I  draw  out  a  small  jiiece  of 
quill  tubing  to  a  capillary  point,  and  attach  it  to  the 
bottom  of  the  burette  with  indiarubber  tube.      If 
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the  small  tube  fits  like  a  cap  on  that  of  the  burette,  it 
comes  very  little  in  contact  with  the  jiermanganate, 
and  is  very  slowly  affected  by  the  weak  solution 
(Igrm.  per  litre)  which  I  employ.  When  1  have 
finished  an  analysis  I  always  remove  it,  and  place  it 
in  a  little  of  the  dilute  acid  solution  of  a  finished 
titration,  not  only  to  save  the  rubber,  but  to  dissolve 
any  oxide  of  manganese  which  might  be  deposited  in 
the  point,  and  so  affect  its  How.  The  solution  in  use 
flows  at  first  in  a  cajiillary  stream,  and  as  the  pressure 
is  reduced  it  begins  to  drop  ;  but  if  apjiroximately  the 
same  quantity  is  used,  and  the  burette  is  fresh  filled 
for  each  test,  the  rate  of  delivery  is  very  uniform, 
and  it  seems  not  to  affect  results  even  if  it  be  so 
slowed  as  to  drop  throughout  the  titration.  My  tube 
delivers  the  first  lOcc.  in  about  lOOsec.  Of  course,  it 
is  necessary  to  employ  a  perfectly  clear  solution  of 
permanganate,  and  it  is  desirable  so  to  arrange  the 
strengths  or  quantities  of  tannin  infusion  that  about 
the  same  proportion  of  permanganate  may  be  used  in 
the  actual  analysis  as  in  the  standardising. 

As  it  is  possible,  using  a  2occ.  burette,  to  read  to 
s'gth  cc,  which  is  a  decidedly  smaller  quantity  than 
the  unavoidable  errors  from  uncertainty  of  end- 
reaction  and  other  causes,  there  seems  no  use  in 
employing  so  large  a  quantity  as  20cc.  indigo  solution 
in  I  litre  water,  and  a  considerable  saving  of  time  is 
effected  by  halving  the  ([Uantities  without,  I  think, 
any  less  exactness.  I  find,  also,  that  I  can  obtain 
greater  accuracy  by  titrating  to  a  primrose  yellow 
than  by  going  further,  as  in  the  first  case  an  additional 
drop  makes  a  distinct  difference,  while  when  the 
indigo  is  all  destroyed  additional  permanganate 
makes  no  permanent  change.  As  it  is  not  possible  to 
retain  a  definite  tint  clearly  in  the  memory,  I  take  a 
beaker  full  of  the  yellow  licjuid  of  a  comjjlete  titra- 
tion, to  which  slight  excess  of  permanganate  has  been 
added,  and,  after  allowing  it  to  stand  a  little,  I  add 
one  drop  of  indigo,  and  place  it  beside  the  beaker  in 
use  for  comparison. 

The  .second  point  of  difficulty  to  which  I  alluded 
at  the  beginning  of  my  paper,  is  the  removal  of  the 
tannin.  It  will  be  remen)bered  that  permanganate 
oxidises  all  astringents  and  manj'  other  bodies  in 
presence  of  indigo,  and  that  it  is  therefore  nece.s.sary 
to  remove  the  tannin  from  a  portion  of  the  liquid  and 
make  a  second  titration,  so  as  to  obtain  the  tannin  by 
difference.  One  of  the  earliest,  and  possibly  one  of 
the  best,  ways  of  doing  this— though,  as  I  shall  show, 
it  has  one  very  serious  defect — is  by  the  use  of  finely- 
powdered  hide.  This  method  has  been  very  carefully 
studied  by  Prof.  Von  Schroeder,  and  the  Commission 
seem  to  have  determined,  almost  without  discussion, 
that  it  was  to  be  employeil  in  preference  to  gelatin  or 
any  other  solution  to  effect  the  .separation.  Von 
Schroeder  directs  that  3grms.  of  hide  powder  should 
be  softened  for  about  20  hours  in  distilled  water, 
collected  on  a  washed  linen  filter,  washed  repeatedly 
with  distilled  water,  and  squeezed  in  the  linen  first 
with  the  fingers  and  then  in  a  clean  pocket-handker- 
chief. The  moist  hide  is  now  easily  made  into  a  ball 
with  the  fingers,  and  introduced  into  a  Hask  of  about 
loOcc.  capacity  ;  50cc.  of  extract,  which  must  not 
contain  more  than  O'lgrm.  of  tannin,  is  added,  the 
flask  well  corked,  and  the  whole  allowed  to  digest, 
with  frequent  shaking,  for  18  or  20  hours.  The 
liquid  is  then  filtered,  and  lOcc.  titrated  like  the 
original  extract,  when  the  loss  gives  the  perman- 
ganate equivalent  of  the  tannin  absorbed.  Von 
Schroeder  shows  by  experiment  and  calculation  that 
the  water  introduced  with  the  hide  may  be  disre- 
garded without  introducing  sensible  error. 

If  hide  powiler  is  to  be  used,  it  is  of  the  utmost 
importance  that  it  should  be  properly  prepared  and 
purified.    Detailed  directions  for  this  are  given  in 


the  report,  but  as  the  process  is  somewhat  trouble- 
some, especially  for  small  quantities,  most  chemLsts 
will  be  glad  to  learn  that  it  may  be  obtained,  of 
excellent  quality,  both  of  Dr.  Roth,  of  Berlin,  who 
has  undertaken  to  prei)are  it  according  to  Prof.  Von 
Schroeder's  directions,  and  from  the  Vei-nnr/txulntio)) 
filr  Ledfrinihistrif  in  Vienna,  and  ilessr.'*.  Mawson  il- 
Swan  of  Newcastle,  have  kindly  undertaken  to  keep  it 
in  stock,  together  with  the  other  articles  required  in 
tannin  analy.sis.  This  hide  powder  is  very  white  and 
light, and  givesuji  nothing  to  water  cajtalile of  affecting 
permanganate  in  the  Lowenthal  test,  and,  indeed,  so 
little  matter  of  any  sort,  that  the  Vienna  Versnr/is- 
statii.ii  is  now  employing  a  method  of  analysis 
dependent  on  evaporating  of  a  given  quantity  of  tlie 
infu.sion  before  and  after  absorption,  and  weighing 
the  residues  of  absorption. 

It  is  a  distinct  disadvantage  of  this  method  for 
technical  jmrposes,  that  so  much  time  is  required  for 
its  execution  as  often  to  make  its  u.se  impracticable 
in  the  limited  time  allowed  for  decision  on  the  rela- 
tive merits  of  different  sanii)les.  A  more  serious 
defect,  however,  is  that  hide  ])owder  absorbs  gallic 
acid  freely.  I  showed,  in  a  paper  on  "  MiJntz  and 
Ramspacher's  Ajiparatus  for  the  Estimation  of 
Tannin,"  read  before  the  Newcastle  Chemical  Society 
in  March,  187G,  that  raw  hide  is  capable  of  with- 
drawing most  acids  from  their  solutions,  to  form  the 
sort  of  molecular  combination  which  leads  to  the 
swelling  of  the  hide.  In  an  exjieriment  there  cpioted, 
as  much  as  41  |)er  cent,  of  gallic  acid  was  removed 
from  a  dilute  solution.  It  was  therefore  a  matter  of 
no  great  surjirise  to  me  that  a  solution  of  gallic  acid 
containing  2grms.  per  litre,  when  treated  with  hide 
powder,  as  directed  V)y  Von  Schroeder,  lost  55  jier 
cent,  of  the  total  gallic  acid  it  contained.  This  fact 
seems  to  ymt  hide  powder  completely  out  of  court 
in  estimating  tannin  materials  containing  gallic  acid. 

Mr.  Bertram  Hunt,  in  a  valuable  paper,  vol.  iv. 
p.  263  of  the  Journal  of  this  Society,  points  out  that 
gelatin  solution,  followed  by  saturation  with  salt  and 
addition  of  acid,  as  proposed  by  me,  also  precipitates 
a  portion  of  gallic  acid  amounting  to  about  IT  per 
cent.  I  can  quite  confirm  this  result,  and  the  error, 
though  less  than  that  caused  by  hide  powder,  is  a 
sufficiently  serious  one.  Mr.  Hunt  proposes  to 
remedy  it  by  using  only  25  per  cent,  of  a  saturated 
solution  of  .salt,  instead  of  saturating  the  whole 
mixture,  and  he  shows  that  by  this  means  the  preci- 
pitation of  gallic  acid  is  almost  ?(//.  This  method  is 
very  similar  to  Liiwenthal's  original  one,  and  iden- 
tical witti  my  earlier  practice.  I  only  adopted  the 
saturation  method  after  it  had  been  proved  by 
Simand*  that  gelatin  tannates  were  soluble  to  a  small 
extent,  varying  with  the  nature  of  the  tannin,  in  this 
unsaturated  salt  solution,  and  that  conscipiently 
larger  or  smaller  results  were  obtained  according  to 
the  concentration  of  the  tannin  infusion  employed. 
It  was  to  obviate  this,  and  not  for  the  sake  of  getting 
a  clear  filtrate — which,  in  fact,  is  more  easily  obtained 
without  saturation — that  I  adopted  the  saturating 
plan,  and  it  was  its  adoption  which  rendered  the  use 
of  kaolin  a  necessity.  If,  therefore,  we  return  to  the 
use  of  unsaturated  solutions,  we  have  to  face  imper- 
fect precipitation  of  the  tannin,  while  if  we  saturate 
we  precipitate  a  portion  of  the  gallic  acid,  if  any  be 
present  ;  and,  of  course,  by  choosing  a  proper  con- 
centration in  any  given  case  the  two  errors  will 
compensate  each  other,  and  yield  an  apparently 
accurate  result.  This  is  a  very  unfortunate  state 
of  affairs,  and  a  more  satisfactory  mode  of  sejiarating 
tannin  is  a  great  desidenttuiii.  The  error  is  not, 
however,  of  so  great  practical  importance  as  it  looks, 
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since  the  total  of  gallic  acid  is  in  most  tanning 
materials  only  a  small  one. 

In  the  discussion  which  followed  Mr.  Hunt's  paper, 
it  was  pointed  out  lay  .several  chemists  that  the 
gelatin  method  did  not  give  satisfactory  results  as  to 
the  value  of  tannins  for  dyeing  purposes.  This  is 
only  to  be  expected.  There  is  a  great  variety  of 
tannins  and  "  tannin  colouring  matters,"  all  of  which 
are  taken  up  by  hide  and  precipitated  by  salted 
gelatin,  but  by  no  means  all  give  good  blacks  with 
iron,  or  will  precipitate  tartar  emetic.  With  such 
varied  and  little  understood  bodies  as  the  tannins,  the 
mode  of  analysis  must  be  chosen  in  relation  to  the 
use  to  which  the  materials  are  to  be  put.  If  the 
object  is  to  precipitate  antimony,  naturally  Gerland's 
tartar  emetic  method  is  more  likely  to  give  good 
results  than  a  gelatin  process.  If  ink-making  or 
dyeing  black  is  the  reijuirement,  Handke's  process 
with  ferric  acetate,  or  a  colorimetric  method,  would 
suggest  itself.  If  fixing  aniline  colours  is  required, 
an  aniline  colour,  such  as  methyl-green,  may  be  used 
as  a  precipitant.  In  all  these  methods  we  are  not 
really  determining  the  quantity  of  a  given  ingredient 
present,  but  the  activity  in  a  special  direction  of  a 
mixture  of  various  compounds  It  is  therefore  most 
essential  that  the  chemist  should  specify  not  only  his 
results,  but  also  how  his  results  are  obtained. 

In  the  case  of  most  tannin  materials  the  sampling, 
grinding,  and  extraction  are  as  important,  and  as 
likely,  if  unsystematically  carried  out,  to  lead  to  dis- 
crepancies, as  any  other  part  of  the  process.  As  the 
German  Commission  make  no  fi-esh  suggestion  on  the 
two  former  points,  and  I  have  already  discu.ssed  it 

fretty  thoroughly  in  my  recent  book  on  tanning,* 
need  not  here  enter  further  into  the  matter.  For  ] 
extraction.  Von  Schroeder  has  invented  a  very  )ieat  [ 
little  apparatus,  which  has  been  adopted  by  the  Com-  ' 
mission,  and  of  which  I  have  an  example  on  the  table.  ) 
It  consists  of  a  perfectly  cylindrical  vessel  of  cast  tin, 
about  12'5cm.  high  and  7cm.  in  diameter,  and  fur- 
nished with  a  spout.  Into  this  fits  a  perforated  1 
strainer  or  piston,  which  in  use  is  covered  with  nmslin,  i 
and  which  must  move  freely  up  and  down,  but  fit  suffi- 
ciently closely  to  compel  all  the  liquid  on  depressing 
the  piston  to  flow  through  the  strainer.  5,  10,  or 
20grms.  of  the  material,  according  to  its  strength,  is 
weighed  into  the  extractor,  covered  with  200cc.  of  dis- 
tilled water,  and  allowed  to  remain,  with  occasional 
stirring,  for  12  hours.  The  piston  is  then  pressed  in, 
and  the  clear  extract  poured  into  a  little  flask,  and 
replaced  by  200cc.  of  boiling  water.  On  drawing  up 
t)ie  piston  the  water  passes  through  anil  rinses  it,  and 
it  may  then  be  laid  on  a  plate,  or  set  slanting  in  the 
mouth  of  the  extractor  till  again  required.  The  ex- 
tractor is  then  heated  in  the  water-bath  for  half  an 
hour,  with  occasional  stirring  ;  the  liquor  is  pressed 
out  and  poured  into  the  litre  flask,  and  the  process 
repeated  five  times  in  all.  Evaporation  will  still 
allow  of  the  extractor  being  rinsed  out  with  small 
portions  of  water,  and,  after  cooling,  the  flask  is  filled 
up  to  the  mark,  and  if  nece.ssary  filtered.  Where 
liquids  are  obstinately  turbid,  the  addition  of  a  little 
kaolin,  as  suggested  by  the  writer,  and  approved  of 
by  Von  Schroeder,  will  enable  a  clear  filtrate  to  be 
obtained. 

Directions  for  the  separation  of  "  easily  "  and  "  diffi- 
cultly soluble "  tannins  by  cold  extraction  with  the 
Real's  press  or  percolator  are  given,  but  as  no  attention 
to  this  point  has  been  paid  in  England,  and  it  seems 
one  of  very  doubtful  importance,  the  reader  is  re- 
ferred to  the  original  paper  for  details. 

In  my  own  work  it  is  frequently  essential  that  re- 
sults should  be  known  within  24  hours  of  the  time  of 

■  "  A  Text  book  of  Tanning,"  by  H,  R.  Procter.    Spon,  1885. 


receiving  the  sample,  and  I  am,  therefore,  unable  to 
adopt  Professor  Von  Schroeder's  method  of  extraction. 
I  find,  however,  that  brisk  boiling  for  half  an  hour  in 
a  large  flask  with  a  litre  of  water, cooling,  rinsing  into  a 
litre  flask  and  making  up  to  the  mark,  as  described  by 
me  in  a  previous  paper,  is  not  only  a  very  rapid  but  a 
very  thorough  and  uniform  mode  of  extraction.  I 
hope  when  tiinejiermits  to  make  a  careful  comparison 
of  the  two  methods,  but  in  the  few  experiments  I  have 
yet  made,  simple  boiling  has  given  fully  as  complete 
an  extraction  as  the  Von  Schroeder  extractor.  I  may 
remark  that  it  is  quite  unnecessary  to  filter  the  liquid 
before  making  up  to  volume,  as  the  bulk  of  the 
material  emiiloyed  introduces  no  sensible  error,  while 
filtration  and  washing  consume  a  great  deal  of  time. 
Of  course,  after  making  up  to  bulk  and  thoroughly 
shaking,  the  quantity  reijuired  for  actual  use  must  be 
passed  througn  paper. 

ON  AN  ALLEGED  ERROR  IN   USING  THE 
NITROMETER. 

BY  G.  LUNGE. 

In  No.  1362  of  the  Chemical  Neivs  (vol.  53,  p.  6),  Mr. 
Thomas  Bayley  again  asserts  that  erroneous  results 
are  obtained  in  using  the  nitrometer,  owing  to  the 
solubility  of  nitric  oxide  in  the  acid  liquid,  unless  the 
liquid  contained  in  the  apparatus  at  the  end  of  the 
operation  is  diluted  with  water.  Jly  experiments, 
intended  to  prove  the  contrary — viz.,  that  no  such 
dilution  is  required  in  order  to  obtain  accurate  re- 
sults— are  represented  as  being  beside  the  mark,  since 
I  had  "  overlooked  the  all-important  fact  that  the 
liquid  floating  upon  the  mercury  contained  in  a  nitro- 
meter is  not  pure  sulphuric  acid,  but  a  solution  of 
mercurous  nitrate  in  sulphuric  acid."  '"Now  the 
ordinary  text-books  and  works  of  reference  {e.g., 
'Watts' Dictionary,' 'Gmelin's  Handbook,' etc.)  credit 
the  subsalts  of  mercury  and  other  metals  with  the 
power  of  dissolving  nitric  oxide  gas."  Over  and  above 
these  remarks,  Mr.  Bayley  quotes  the  results  of  ex- 
periments made  by  a  gentleman  whose  name  is  not 
mentioned  (and  whose  authority,  therefore,  must  be 
held  in  abeyance),  and  some  of  his  own.  In  the  latter 
he  obtained  an  additional  OT)  or  0'4.')cc.  of  NO  by 
diluting  the  liquid  at  the  end  of  the  experiment ;  in 
the  second  set  of  experiments  he  allowed  the  gas  to 
escape,  so  that  only  li(piid  remained  in  the  tube,  and 
on  adding  water  to  the  liquid  he  invariably  obtained 
a  farther  liberation  of  NO.  Lastly,  he  made  the  ex- 
periment of  passing  dried  NO  through  a  solution  of 
mercurious  sulphate  in  strong  sulphuric  acid,  when 
14'678grnis.  of  acid  gained  (VOOnHgrQis.  of  N0(?). 

I  am  sorry  I  must  still  disagree  from  Mr.  Bayley; 
I  must  re-assert  that  no  such  error  exists  as  is  main- 
tained by  him,  and  that  his  own  results  cannot  be 
accounted  for  otherwise  than  by  experimental  errors, 
such  as  I  have  seen  to  occur  times  out  of  number  to 
my  students  before  they  had  thoroughly  mastered 
the  handling  of  the  nitrometer,  and  as  have  .sometimes 
occurred  to  myself,  although  I  could  not  possibly 
overlook  them,  and  hence  always  condemned  such 
tests  as  useless. 

Let  us  see  what  evidence  Mr.  Bayley  adduces  in 
his  favour.  First  of  all  come  "  the  ordinary  text- 
books and  works  of  reference,"  which  are  said  to 
mention  the  solubility  of  NO  in  the  subsalts  of  mer- 
cury and  other  metals.  Now  even  if  they  did,  that 
would  not  be  decisive,  for  it  is  ([uite  clear  that  an 
aqueous  solution  of  such  subsalts  (and  another  would 
not  be  meant)  might  and  probably  would  behave 
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quite  differently  from  strong  sulphuric  acid  contain- 
ing a  little  mercurous  sulphate  in  solution.  But  do 
"  the  ordinary  text-books  and  works  of  reference " 
state  what  Mr.  iiayley  asserts  1  I  have  looked  through 
all  the  very  numerous  text-books  and  works  of  re'er- 
ence  in  my  library,  English,  French,  and  German, 
but  not  in  one  case  have  I  found  a  word  about  mercu- 
rous salts  being  solvents  for  NO.  It  is  true  "  Watts' 
Dictionary"  and  the  English  edition  of  Gmelin  are  not 
in  my  possession,  nor  could  they  be  obtained  here.  I 
have  therefore  drawn  upon  the  kindness  of  my  friend 
Mr.  .John  Pattinson,  who  has  found  the  places  in  Watts 
and  Gmelin  mentioned  by  Mr.  Bayley,  but  who  has 
equally  found  no  further  mention  of  the  alleged  fact 
in  any  other  of  the  handbooks  consulted  by  him.  He 
has  sent  me  a  verbatim  copy  of  the  quotations  in 
question,  from  which  it  api)ears  that  they  are  not 
very  convincing.  In  "  Watts'  Dictionary  "  it  is  said : 
"  Nitric  oxide  is  likewise  absorbed  by  stannous  and 
mercurous  salts,  and  forms  crystalline  compounds 
with  stannic  chloride  and  with  sulphuric  acid  or  an- 
hydride.'' The  last  half  of  the  sentence  seems  to 
.■■how  that  it  does  not  refer  to  the  solubdity  of  NO  in 
aqueous  or  other  solutions  of  salts,  but  to  its  combina- 
tion with  certain  bodies,  in  which  distinct  compounds 
are  formed,  not  by  simple  addition,  but  connected 
with  chemical  changes  (as  when  NO  combines  with 
SO3,  when  SO-  is  given  off). 

In  "Gmelin's  Handbook''  the  solubility  of  NO  in 
mercurial  salts  is  only  mentioned  when  describing 
the  preparation  of  NO  in  the  liqiiul  form,  under  a 
pressure  of  from  20  to  50  atmo.spheres,  by  means  of 
copper  and  nitric  acid  within  a  sealed  bent  tube: 
"  Mercury  cannot  be  used  instead  of  copper  in  this 
case,  because  the  mercurial  solution  absorbs  the  nitric 
oxide  gas,  so  that  the  pressure  never  rises  above  two 
atmospheres."  That  this  observation  (which  is  not 
mentioned  in  the  latest  German  edition  of  Gmelin, 
by  Kraut)  has  very  little  to  do  with  the  reactions  in 
the  nitrometer  is  quite  evident. 

Since  these  quotations  certainly  do  not  decide  the 
question  at  issue,  we  shall  have  to  have  recourse  to 
tne  ultimate  and  assuredly  the  only  criterion — that 
is,  the  experiment,  all  the  more  as  it  is  a  very  dif- 
ferent thing  whether  NO  is  soluble  in  a  liiiuid,  and 
whether  it  is  driven  out  by  dilution  with  water.  Mr. 
Bayley  thinks  that  the  heat  generated  in  that  case 
would  drive  out  the  nitric  oxicle ;  but  then  it  would 
be  absorbed  again  during  the  cooling  down  of  the 
apparatus.  In  any  case  we  need  not  trouble  our- 
selves on  that  head,  if  we  can  prove  that  no  yas  is 
f/iven  off  at  all  hi/  di'/utimj  the  liqnitl,  and  this  is  most 
certainly  the  case  when  the  opefation  in  the  nitrometer 
has  been  pioperhj  conducted. 

I  have  made  quite  a  number  of  experiments  by 
treating  ordinary  nitrous  vitriol  in  the  nitrometer,  at 
the  end  of  which,  after  proper  cooling  and  levelling 
and  reading  off,  t  added  water  amounting  to  from 
half  to  the  whole  of  the  bulk  of  the  acid  liijuid ;  after 
shaking,  cooling,  and  properly  levelling  again  (as 
tested  by  the  immovability  of  a  column  of  water  in 
the  narrow  part  above  the  tap,  when  very  cautiously 
opening  the  latter),  the  volume  of  gas  ti<as  (dtvai/s 
found  ahsolutehj  the  same  as  before.  In  point  of  fact 
no  bubbles  of  gas  were  given  off  when  the  water  and 
acid  got  mixed. 

I  have  also  repeatedly  tried  the  second  kind  of  ex- 
periment made  by  Mr.  Bayley— viz.,  shaking  nitrous 
vitriol  in  the  nitrometer  till  the  reaction  was  com- 
plete, allowing  the  gas  to  escape,  so  that  only  the 
acid  li(iuid  remained  above  the  mercury,  and  adding 
water  equal  in  volume  to  the  acid  liquid.  But  apart 
from  the  first  case,  which  instantly  opened  my  eyes 
to  the  possible  source  of  error,  /  never  obtained  any 
liberation  of  gas  v^hatever  hi/  this  method. 


Lest  my  results  should  appear  biassed  by  my 
previous  utterances  in  this  matter,  I  requested  my 
friend.  Professor  Treadwell,  of  the  Analytical  Labora- 
tory of  the  Polytechnicum,  to  repeat  my  experiments, 
and  he  empowers  me  to  .state  that  he  also  found 
no  evolution  of  gas  on  diluting  the  acid  liquid 
with  water.  Lastly,  in  order  to  convince  myself 
whether  any  special  manipulative  skill,  such  as  a 
professor  may  t)e  credited  with,  was  required  to  avoid 
the  error  into  which  Mr.  Bayley  and  his  anonymous 
friend  have  fallen,  I  had  the  experiments  repeated  by 
one  of  my  students,  Mr.  Karl  Schniter,  who  bad  never 
had  a  nitrometer  in  his  hands  until  the  day  before. 
Of  course  I  explained  to  him  how  to  avoid  mistakes, 
and  he  also  confirmed  our  previous  results  in  every 
way.  After  this  I  did  not  think  it  worth  while 
repeating  Mr.  Bayley 's  experiments  in  which  he  found 
that  14'678grms.  of  sulphuric  acid,  holding  some  mer- 
curous sulphate  in  solution,  and  being  contained  in  a 
Geissler  bulb-ajiparatus,  gained  0'(i098grm.  in  weight 
when  dry(?)  NO  was  passed  through  it  from  time  to 
time.  That  slight  increase  in  weight  of  a  glass 
apparatus  filled  with  strong  sulphuric  acid  does  not 
seem  to  carry  much  conviction. 

I  shall  not  venture  to  hazard  a  gue.ss  by  what  fault 
of  manipulation  the  erroneous  results  obtained  by 
Mr.  Bayley  and  his  friend  may  have  been  caused,  but 
I  think  it  only  right  to  point  out  to  the  very  numerous 
cla.ss  of  chemists  who  employ  the  nitrometer,  and 
more  especially  to  the  less  experienced  among  them, 
what  is  the  most  probable  source  of  error  with  that 
apparatus.  Leaving  out  of  consideration  such  things 
as  insufficient  cooling,  wrong  levelling,  leaky  taps,  and 
the  like,  I  would  draw  special  attention  to  one  point 
which  has  caused  me  to  reject  very  many  of  my  own 
tests,  and  which  I  have  often  found  to  be  insufficiently 
appreciated  by  my  students.  When  shaking  the  acid 
and  mercury,  it  generally  occurs  that  a  drop  of  acid 
pertinaceously  clings  to  the  narrow  part  of  the  tube 
immediately  below  the  tap.  Unless  this  drop  of 
acid  is  caused  to  flow  down  by  jerking,  shaking  up, 
and  several  times  repeating  this  operation,  so  that  the 
mercurial  froth  gets  quite  up  to  the  tap,  a  iiortion  of 
the  nitrous  acid  will  escape  decomposition.  This  is 
easily  noticed  when  successively  forcing  out  the  gas, 
the  acid  liquid,  and  at  last  a  little  mercury  through 
the  tap.  As  soon  as  the  mercury  reaches  that  narrow 
part,  where  an  undecomposed  drop  or  film  of  acid  had 
lodged,  there  will  be  a  slight  effervescence,  and  this 
furnishes  proof  tliat  the  test  has  been  low.  If,  how- 
ever, after  the  ordinary  shaking,  settling,  and  reading 
off,  some  water  were  run  into  the  tube,  it  would  wash 
down  that  undecomposed  acid  and,  on  shaking  with 
mercury,  .some  more  nitric  oxide  would  be  given  off. 
That  may  be  O'b,  as  Mr.  Bayley  has  frequently  found, 
or  more  or  less,  according  to  the  original  fault  in 
manipulation. 

Again,  when  allowing  the  gas  to  escape  and  then 
adding  water  to  the  acid,  you  may  easily  obtain  an 
additional  0'5  of  gas,  or  even  far  more  than  that,  by 
either  of  the  following  mistakes.  If,  on  letting  out 
the  gas,  the  pressure  for  a  moment  became  toolow 
(as  happens  very  easily),  some  air  would  enter  into 
the  tube  and  get  mixed  with  the  nitric  oxide  ;  this 
would  instantly  form  higher  oxides  of  nitrogen,  which 
would  be  just  as  instantly  absorbed  by  the  acid  within 
the  tube,  and,  of  course,  give  off  more  NO  after 
diluting  and  shaking  up  with  mercury.  But  even  if 
this  had  been  avoided,  the  nitric  oxide  would  unite 
with  oxygen  in  the  cup  surmounting  the  tap,  and  the 
products  would  bs  partially  retained  by  the  acid  film 
covering  the  inside  of  the  cup.  If  it  was  neglected  to 
rinse  the  cup  most  thorovghh/heiore  adding  the  water 
in  Mr.  Bayley's  second  experiment,  the  water  would 
be  charged  with  a  little  nitrous  acid,  and  would,  of 
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course,  give  off  nitric  acid  within  the  nitrometer. 
When  the  precautions  just  mentioned  are  thorouglily 
observed,  and,  of  course,  tlie  apparatus  is  otherwise 
properly  manipulated,  there  is  no  sensible  quantity  of 
NO  either  retained  in  the  acid  at  first  (as  proved  by 
hundreds  of  tests  with  pure  materials)  or  liberated  by 
a  subsequent  addition  of  water. 

As  I  do  not  wish  to  protract  this  controversy  any 
longer,  I  expressly  declare  that  I  neither  affirm  nor 
deny  the  fact  that  the  nitrometer  acid  may  keep 
minute  quantities  of  nitric  oxide  in  solution  ;  but  I 
affirm  that  these  quantities  must  be,  in  any  case,  so 
minute  as  to  be  inappreciable  in  practical  work,  and  I 
deny  that  the  addition  of  water  causes  the  operation 
to  be  more  correct  by  the  liberation  of  a  sensible 
quantity  of  nitric  oxide,  previously  dissolved  in  the 
acid  liquid. 

DISCUSSION. 

Mr.  John  Pattinson  :  My  assistant,  Mr.  Laidler, 
and  I  have  very  carefully  repeated  jMr.  Bayley'.s  ex- 
periments as  described  by  him  in  the  Cliemlntl  Xew!^ 
of  .January  1,  188C,  and  the  results  we  obtained  con- 
firm the  accuracy  of  those  obtained  by  Dr.  Lunge  and 
Dr.  Treadwell.  ;iT)04grms.  of  nitrateof  potash  (equal 
to  3grms.  of  nitrate  of  soda)  were  dissolved  in  blcc.  of 
water,  and  the  solution  was  made  up  to  lOOcc.  by  the 
addition  of  pure  oil  of  vitriol.  3cc.  of  this  were  ]ilaced 
in  the  nitrometer,  and  .3cc.  of  pure  oil  of  vitriol 
were  afterwards  added  to  rinse  out  the  cup  of  the 
nitrometer.  This  liquid  on  being  shaken  up  with  the 
mercury  yielded  24cc.  of  nitric  oxide  gas,  which  is 
just  about  the  proper  amount  that  should  be  obtained. 
(I  notice  Mr.  Bayley.says  that  from  3cc.  of  his  solution 
of  nitrate  of  soda  only  T'Scc.  of  NO  gas  was  obtained. 
TJiere  is  some  error  here.  Probably  only  Ice.  of  the 
nitrate  solution  was  taken  instead  of  3  as  stated.) 
After  expelling  the  24cc.  of  NO  from  the  nitrometer, 
the  cup  was  rinsed  out  with  water  and  afterwards 
dried  with  blotting  paper,  and  every  precaution  taken 
to  avoid  the  possible  errors  pointed  out  by  Dr.  Lunge 
in  his  paper.  ,The  acid  and  mercurous  salt  were  now 
diluted  with  an  equal  bulk  of  water  and  shaken.  At 
first  no  additional  gas  was  liberated,  but  after  standing 
some  time  an  occasional  extremely  minute  bubble  of 


would  be  of  aliout  sp.  gr.  1620.  This  yielded  lO'TOcc. 
of  NO  in  the  nitrometer.  On  removing  this  pas  and 
diluting  the  remaining  solution  with  an  equal  bulk  of 
water  in  the  nitrometer  and  agitating,  no  further  gas 
whatever  was  obtained.  I  am  (^uite  satisfied  that  the 
results  obtained  by  Mr.  Bayley  and  his  friend  have 
been  owing  in  some  way  to  imperfect  manipulation. 
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NOTE  ON  THE  DETECTION  OF  METALS  IN 
DRINKING  WATER. 

BY    A.    J.    COOPER. 

(Abstract.) 

The  tests  described  in  the  following  paper  have  long 
been  used  as  means  of  qualitatively  detecting  the 
metals  to  which  they  respectively  refer.  The  object 
of  the  experiments  undertaken  by  the  author  was  to 
ascertain  the  comparative  delicacy  of  these  tests,  with 
a  view  to  their  application  quantitatively. 
The  following  table  sets  forth  the  results  obtained : — 


Copper 

Zinc  .. 
Arsenic 
Lead   . . 


Eeaoemt. 


Deptti  of  Liquid 
5i  inches. 


KiFeCy. 
NH4HO 

HoS 
NHjHS 

SHs 
KoCrOj 

SHj 


1  part  of  metal  detected  in 
4,000,000  of  water 
1.000.000  „  ., 
4,150,000  „  „ 
2,500,000  „  „ 
3,600,000  ,,  „ 
4,000,000  ,.  „ 
100.000,000  .,      ,. 


Deptli  of  Liquid  \^  inches. 

Cylinder  enclosed  in 

op.-vque  tube. 


1  part  of  metal  detected  in 
11,750,000  of  water 
1,950,000  „      ,. 
15,660,000  „      „ 

7,520,000  „      ,. 

5,875,000  „      „ 

106,000,000  „      „ 


gas  could  be  seen  by  the  aid  of  a  magnifying  glass 
ascending  up  through  the  liquid.  The  whole  amount 
of  such  gas,  after  .shaking  the  nitrometer  and  allow- 
ing It  to  stand  15  liours,  was  unmea.surable,  and 
formed  a  minute  bubble  in  the  narrowest  part  of  the 
tube,  immediately  below  the  tap.  There  certainly 
could  not  be  more  than  what  would  probably  measure 
0-Olcc.  So  that  practically  there  was  no  further 
evolution  of  gas  from  the  liquid  after  dilution. 
Another  experiment  was  made,  in  which  25CC.  t>f  a 
solution  containing  0'04.-)grnis.  of  nitrate  of  potash 
vvere  added  to  one-and-a-half  times  its  bulk  of  oil  of 
vitriol   (or   3-75CC.),   thus   making  a  solution   which  . 


ON  THE  CORROSION  AND  PITTING 
OF  COPPER  AND  BRASS  BY  SALINE 
WATERS. 

BY  WILLIAM  A.  TILDEN,  D.SC,  F.R.S., 
Professor  of  Chcmistrti  in  the  Mason  College,  Birmingham. 

In  the  I'hiloso]ihical  Transactions  for  1824  there  is  a 
jiaper  by  Sir  Huiuphery  i->avy,  under  the  following 
title:— "On  the  Corrosion  of  Copper  Sheathing  by  Sea- 
water,  and  on  Methods  of  Preventing  this  Effect  ;  and 
on  their  Applicatioo  to  Ships  of  War  and  other  Ships." 
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This  paper  contains  an  account  of  an  experimental 
enquiry  undertaken  at  the  instance  of  the  Com- 
missioners of  the  Navy  Board,  and  in  co-operation 
with  a  committee  of  tlie  Koyal  Society;  and  so  far  as 
I  can  ascertain,  it  represents  the  first  attempt  sys- 
tematically to  investigate  the  causes  of  the  corrosion, 
a^d  to  find  a  remedy  for  the  destructive  action  of  sea- 
water.  The  results  of  this  investigation  are  matters 
of  history.  Davy  was  led  to  apply  the  theory  of 
electro-chemistry,  and  knowing  that ''  chemical  attrac- 
tions may  be  exalted,  modified,  or  destroyed  by 
changes  in  the  electrical  .state  of  bodies,"  he  considered 
that  copper,  which  is  "only  weakly  positive  in  the 
electro-chemical  .scale,  if  it  could  be  rendered  .slightly 
negative,  the  cormding  action  of  sea-water  upon  it 
would  be  null."  Davy's  plan  of  protection  consisted 
in  attaching  small  pieces  of  zinc  or  iron  to  the  copper 
surface;  and  there  is  no  reason  to  doubt  that  .so  far  as 
the  protection  of  the  copper  from  the  attack  of  the  sea- 
water  was  concerned,  the  plan  was  entirely  successful. 
It  failed  in  practice  from  the  circumstance  that  the 
sheathing  thus  protected  was  found  to  become  quickly 
loaded  with  an  earthy  deposit,  upon  which  sea-weeds 
and  barnacles  gathered  more  abundantly  than  under 
ordinarj'  circumstances  when  protectors  were  not 
employed. 

Before  Davy's  time  it  had  been  "  generally  supposed 
that  sea- water  had  little  or  no  action  on  pure  copper, 
and  that  the  rapid  decay  of  the  copper  on  certain 
ships  wa-s  owing  to  its  impurity"  (Davy,  lor.  cit.); 
but  this  opinion  could  not  have  been  universally  held, 
inasmuch  as  patents  were  taken  out  by  Keir  in  1779*, 
and  by  William  Collins  in  1807,  for  alloys  of  copper 
with  zinc  adajited  to  the  manufacture  of  ship  sheath- 
ing. In  "  Aikin's  Dictionary  of  Chemistry  '  (dated 
1807),  under  the  articles  Brass  and  Copper,  ih'i  follow- 
ing pa.ssages  occur : — 

Brass  is  said  "to  be  less  subject  to  rust,  and  to  be 
acted  upon  by  the  vast  variety  of  substances  which 
corrode  copper  with  so  much  ease  ;  and  again  "  the 
principal  objects  of  alloying  copper  appear  to  be  to 
render  it  less  liable  to  tarnish,  and  especially  to  be 
acted  upon  by  common  animal  or  vegetable  sub- 
stances, etc.  ;  and  Davy  himself  states  that  in  some 
comparative  experiments  of  his,  he  found  that  the 
copper  containing  alloy  was  attacked  by  sea-water 
less  than  pure  copper. 

In  182.3 — that  is  before  the  publication  of  Davy's 
experiments— a  patent  was  taken  out  by  Robert 
Mushet,  for  the  manufacturer  of  a  metal  suitable  for 
sheathing,  by  alloying  copper  with  very  small  iiuan- 
titiss  (2oz.  to  100  pounds). of  zinc  or  tin. 

The  well-known  patent  for  yellow  metal,  specially 
applicable  for  ship  sheathing,  was  taken  out  in  18.32, 
by  Mr.  George  Frederick  Muntz  ;  but  it  does  not 
appear  to  have  been  maintained  that  this  copper  zinc 
alloy  would  resist  the  action  of  sea-water  better  than 
cojiper.  .Superiority  was  claimed  for  it  on  the  ground 
that  it  was  cheaper,  that  it  would  roll  at  a  red  heat, 
and  that  ships  sheathed  with  it  would  be  kept  cleaner, 
"  because  the  zinc  in  the  alloy  corrodes  entirely  over 
the  surface,  and  prevents  barnacles,  etc.,  attaching 
themselves  to  the  bottom  of  the  .ship."  ("Ure's  Diet." 
vol.  i.  and  Supplement,  also  Abstracts  of  Patent 
Specifications.) 

Several  other  patents  have  been  taken  out  for 
copper  alloys  suitable  for  ship  sheathing.  For  ex- 
ample, one  by  .lohn  Revere  in  18:50  (No.  5892),  for  a 
mixture  of  9.')  zinc  to  .5  copper.  Another  by  Matthew 
Uzielli  in  1830  (No.  59.'32),  for  an  alloy  of  100  copper 
with  5  to  7  parts  of  tin.  And  again  in  1830,  by  Geo. 
Gwinnett    IJompas.        According    to    this  inventor, 

•  Keir.  .las..  1779,  lOO  copper,  75  zinc,  and  10  iron ;  Collins. 
Wm..  1817,  lUO  copper,  and  80  zinc.  This  was  cited  at  the 
trial  of  Muntz'  Patent. 


"  copper  and  other  metals  and  their  alloys  are  pre- 
served from  oxidation,  and  rendered  suitable  for 
sheathing  ships,  by  using  .such  combinations  of  metals 
as  will,  in  sea  or  .saline  water,  just  neutralise  the  cor- 
rosive action  of  the  sea- water,  by  causing  slight 
galvanic  action."  From  90  to  200  parts  of  zinc, 
alloyed  with  100  copper,  were  recommended  for 
sheathing. 

It  appears,  therefore,  to  have  been  believed  by 
many  persons  that  pure  copper  was  not  the  best 
material  for  resisting  the  action  of  sea- water,  and  even 
at  the  present  time  there  can  be  no  doubt  that  con- 
siderable difference  of  opinion  exists  upon  this  subject. 
My  attention  was  drawn  to  the  matter  about  three 
years  ago,  and  finding  that  the  greater  part  ul  any 
knowledge  that  might  exist  upon  the  subject  was  in  the 
possessionsolely  of  Admiralty  officials  and  others,  and 
had  not  been  published,  I  thought  it  might  be  in- 
teresting, in  a  town  where  so  much  cuiiper  and  brass 
are  manufactured,  to  make  known  the  results  of  my 
own  observations  and  experiments.  The  only  obser- 
vations of  any  importance  that  I  can  find  recorded 
are  contained  in  the  first  volume  of  "Percy's  Metal- 
lurgy ",  published  in  1861,  and  this  has  long  been  out 
of  print.  In  pages  .506  to  517,  it  contains  extracts 
from  official  documents  relating  to  the  loss  per  sheet 
per  annum  sustained  by  sheathing,  and  the  results 
show  very  fully  how  variable  is  the  action  of  sea 
water  upon  copper.  This  variation  has  generally  been 
attributed  to  differences  in  the  ipiality  of  the  copper 
("  Impurities  in  Commercial  Copper,"  see  Abel  and 
Field,  Journ.Chem.  Soc.  1862,  p.  290  ;  and  Abel,  Journ. 
Cliem.  Sac.  1864,  p.  164),  more  particularly  to  the 
presence  of  lead .  bismuth,  and  antimony.  In  these 
days  of  iron  ships,  copper  sheathing  is  a  matter  of 
smaller  importance  than  formerly. 

One  question  then  relates  to  a  comparison  of  copper 
zinc  alloys,  with  commercially-pure  copper  in  their 
behaviour  with  sea  and  other  saline  waters  ;  but  there 
is  another  of  equal  if  not  greater  importance,  and 
that  is  as  to  the  circumstances  under  which  such 
unequal  corrosion  occurs  as  to  lead  to  the  formation 
of  holes  in  ship  sheathing,  in  the  condenser  tubes  of 
marine  engines,  in  locomotive  boiler  tubes,  and  the 
like.      . 

For  my  own  information  I  have  made  a  great  variety 
of  experiments  on  the  action  of  ordinary  acids  on 
copper  and  brass,  and  have  compared  the  results  with 
those  of  other  experiments  which  have  been  published 
(Calvert  and  .lohnson,  J.  Chem.  Sor.  1866,  p.  434  ; 
Pickering,  ./.  CItem.  Soc.  1878,  p.  112). 

It  is  stated  in  some  books  that  finely-divided  copper 
will  dissolve  in  hydrochloric  acid,  with  evolution  of 
hydrogen.  Not  only  is  this  the  case,  but  I  find,  rather 
to  my  surprise,  that  rolled  sheet  copper  is  also  slowly 
dissolved  in  boiling,  strong  hydroculorie  acid  evolving 
hj'drogen  gas.  With  this  knowledge  it  is  not  difficult 
to  explain  the  fact,  long  ago  recognised,  that  brass  is 
capable  of  being  entirely  dissolved  in  hot  hydrochloric 
acid.  The  zinc  is  for  the  most  part  attached,  and  the 
residual  spongj'  copper  is  then  dissolved  quite  readily. 

It  was  shown  bv  Calvert  and  .Johnson,  in  1866 
[J.  Chem.  Soc.  [2],"  iv.  442),  that  an  alloy  of  about 
equal  weights  of  copper  and  zinc,  immersed  in  strong 
hydrochloric  acid  at  common  temjieratures,  gives  up 
in  a  few  days  nearly  the  whole  of  the  zinc,  leaving  the 
copper  behind  in  a  spongy  state.  The  experiments  of 
these  chemists  were  always  conducted  with  cubes  of 
the  cast  metals.  Mine  have  all  been  made  upon  the 
sheet,  about  limn,  thick  ;  and  although  my  results  are 
not  on  the  whole  in  confiict  with  theirs,  they  do  not 
give  in  every  case  the  same  results.  I  found  that 
sheet  brasses  of  various  composition  resist  the  action 
of  strong  hydrochloric  acid  in  the  cold  better  than 
would  appear  from  the  result  just  mentioned.     But  a 
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very  curious  fact  presented  itself.  I  found  that  if  tlie 
sheet  was  bent,  a  very  rapid  action  set  in  at  the  bend, 
resulting  in  the  disintegration  of  the  metal  at  that 
part.  After  immersion  for  some  weeks,  the  zinc 
seemed  to  have  been  removed,  to  a  large  extent,  from 
the  bent  part,  a  brittle  spongy  mass  remaining  behind, 
whilst  that  portion  of  the  sheet  which  had  not  been 
distorted,  remained  much  less  affected  ;  and  in  the 
case  of  a  brass  containing  about  70  per  cent,  of  copper, 
it  was  scarcely  attacked  at  all. 

Probalilyall  brasses  consist  of  definite  alloys,  the 
crystals  of  which  are  embedded  in  an  excess  of  zinc  or 
copper.  Bending  or  distortion  of  the  brass  may, 
therefore,  cause  the  partial  separation  of  the  crystals 
from  one  another,  and  the  formation  of  minute  in- 
visible cracks,  which  would  admit  the  acid  into  con- 
tact with  the  interior  of  the  mass,  and  so  the  chemical 
action  would  be  promoted. 

The  action  of  weak  hydrochloric  acid  and  of  solu- 
tions of  chloride,  is  quite  diflerent  from  that  of  strong 
hydrochloric  acid.  The  experiments  of  Calvert  and 
Johnson  recorded  in  the  i)aper  just  quoted,  relate  to 
the  action  of  suli)huric,  nitric  and  hydrochloric  acids 
of  various  strengths,  on  copper,  zinc  and  tin,  and  in 
several  brasses  and  bronzes.  As  the  metals  employed 
by  these  chemists  were  all  laboratory  specimens,  cast 
and  not  rolled,  and  as  there  are  .several  other  points 
in  their  paper  to  which  exception  might  be  taken,  I 
felt  desirous  of  further  investigating  the  question  for 
myself,  and  the  following  experiments  were  therefore 
undertaken. 

The  metals  used  were  of  best  selected  copper,  with 
commercially  pure  zinc.  They  are  analysed  quali- 
tatively, to  see  that  no  unusual  ingredient  was  present, 
and  that  the  lead  and  iron  which  are  contained  in  all 
brasses,  did  not  exceed  the  usual  minute  quantity. 
Traces  of  nickel  were  found  in  one  or  two  cases.  The 
copper  w^as  quantitatively  estimated  by  the  electrolytic 
process,  indicating  the  proportions  given  in  the  tables 
below,  which  embody  some  of  the  results  observed. 

The  metals  were  polished  by  rubbing  with  sand  and 
fine  emery.    No  acid  was  used  to  clean  them. 


It  will  be  noticed  that  in  the  three  brasses  D,  E,  F, 
the  constituent  metals  are  dissolved  away  in  propor- 
tions which  are  practically  the  same  as  those  in  which 
they  occur  in  the  alloy.  In  the  poorer  one  C,  the  zinc 
is  attacked  at  a  much  greater  rate  than  the  copper  ; 
but  when  the  total  amount  of  the  attack  is  considered, 
it  is  plain  that  this  mixture  is  better  adapted  to  with- 
stand the  action  of  weak  hydrochloric  acid  than  either 
of  the  three  which  contain  more  copper. 

The  action  of  diluted  nitric  acid,  containing  about  6 
per  cent,  of  HNO:i,  is  shown  by  the  figures  in  the 
table  below  to  be  different  from  that  of  hydrochloric 
acid,  for  in  this  case  the  attack  is  greater  as  the  pro- 
portion of  zinc  is  greater,  and  the  action  of  the  acid 

,  on  copper  and  on  the  best  brass  is  about  the  same. 
The  acid  employed  by  Calvert  and  Johnson  was  about 

I  twice  as  strong  as  mine  ;  but  their  metals  were 
immersed  during  only  fifteen  minutes.  They  point 
out,  however,  that  the  action  of  the  acid  is  com- 
paratively violent  in  all  the  alloys  containing  an  exces.s 
of  zinc,  though  much  less  vigorous  in  those  which 

j  contain  an  excess  of  copper. 

ACTION   OF  DILUTE  NITRIC    ACID. 

1  Vol.  (sp.  gr.  112)  with   15  Vols.  Water. 

Temperature  13'  to  15". 


Loss  of  Weight 

per  Square 

Centimeter. 

23  days. 

Rat 
in 

io  of  Copper  to  Zinc 
dissolved  portions. 

Copper  

•069grni. 

Cu  100  :     0  Zn 

Brass  C    

•230 

100  :  12* 

„     D    

•110 

100:   90 

„     E    

■130 

100:171 

„      F    

•057 

100:  65 

Bronze  

•03J 

10:    12ZiH-Sn 

In  these  results  the  protective  influence  of  the  zinc 
in  the  alloy  is  very  manifest.  Zinc  appears  to  act  in 
a  similar  though  less  effective  manner.  The  con- 
clu-sions  arrived  at  by  Calvert  and  Johnson  as  to  the 
action  of  dilute  hydrochloric  acid  upon  brasses,  were 
similar  to  these,  though,  inasmuch  as  their  metals 
were  immersed  for  one  hour  only,  I  think  their  results 
less  satisfactory.  ily  results  also  agree  in  the  main 
with  observations  made  by  David  ^lushet  about  1822, 
and  afterwards  published  in  the  Philnmphiad 
Mngazine  for  June,  183."),  under  the  title,  "  On  the 
Immersion  of  Copjjer  for  Bolts  and  Ship  Sheathing 
in  Muriatic  Acid  as  a  Test  of  its  Durability." 


It  occurred  to  me  that  when  the  action  of  the 
acid  had  gone  on  some  time,  a  portion  of  the 
dissolved  copper  might  perhaps  be  redeposited  in 
exchange  for  zinc.  But  from  experiments  made 
with  the  object  of  testing  this  point,  I  came  to 
the  conclusion  that  in  nitric  acid  solutions,  so  long 
as  there  was  abundance  of  free  acid  present,  no 
appreciable  redeposition  occurs.  When  the  acid  is 
allowed  to  become  saturated,  the  surface  of  the 
immersed  brass  becomes  coated  with  a  remarkable 
nearly  black  crystalline  and  highly- lustrous  film, 
which  makes  its  appearance  at  first  near  the  sur- 
face of  the  liquid,  and  gradually  extends  downwards 
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till  the  whole  plate  is  covered.      It  probably  consists 
of  oxide.* 

I  have  examined  the  effect  of  sulphuric  acid  upon 
the  same  metals,  with  the  following  result.?.  No 
action  could  be  observed  below  about  150°  C.  The 
acid  was  diluted  with  water,  in  accordance  with  the 
formula  H,S042H,0, 

ACTION    OF    H;S04.2H50. 
Temperature.  18o*  to  130";  Time,  IJ  hour. 


Lo»»  of  Weight  per  Square 
Centimeter. 

Copper 

•062 

Brass  C  

■102 

„     D  

•010 

„     K   

•068 

„     F    

•003 

•115 

The  resulting  solutions  were  all  black  from  the  for- 
mation of  sulphide,  and  on  standing,  deposited 
crystals  of  CuSOi.  It  will  be  noticed  that  of  the 
brasses  the  poor  one  is  the  most  attacked,  and  rather 
singularly  the  bronze  is  even  more  affected. 

It  is  obvious  that  the  extent  to  which  a  metal  is 
attacked,  depends  not  only  on  the  composition  of  the 
metal  itself,  but  also  on  the  chemical  character  of  the 
corrosive  agent. 

Having  made  these  preliminary  experiments,  I 
proceeded  to  inquire  into  the  action  of  sea- water. 

When  a  piece  of  copper  is  immersed  in  sea-water, 
the  liquid  soon  exhibits  a  bluish  cloudiness,  and  after 
a  time,  if  a  portion  of  the  metal  is  exposed  to  the  air, 
it  becomes  covered  with  a  green  crust.  The  com- 
position of  this  crust  was  long  ago  investigated  by 
Sir  Humphry  Davy  ("Works,"  vol.  vi.  p.  27,')),  and 
an  explanation  given  of  the  process  by  which  it  is 
formed.  When  the  metal  is  completely  immersed  in 
acidulated  water,  this  crust  is  never  formed,  the  metal 
dissolving  away  without  deposit.  In  solutions  of 
chlorides,  such  as  exist  in  sea-water,  the  crust  is 
formed  to  some  extent  below  the  surface  of  the  liquid, 
though  in  much  larger  quantity  at  the  surface,  and 
especially  upon  any  part  which  is  liable  to  be  alter- 
nately wetted  with  water  and  dried  in  the  air. 

The  action  of  water  and  of  various  saline  solutions 
upon  copper  has  already  been  to  .some  extent  inves- 
tigated by  Dr.  Carnelley,  and  an  account  of  his 
experiments  was  read  to  the  Chemical  Society  of 
London  in  ISVG  (Jour.  Chem.  Soc.  1876,  ii.  1).  Dr. 
Carnelley  found  that  even  distilled  water,  in  the  pre- 
sence of  air,  has  a  perceptible  action  upon  copper  and 
a  minute  quantity  of  the  metal  is  dis.solved.  He  also 
made  a  quantitative  comparison  of  the  action  of  .solu- 
tions of  various  salts,  and  showed  that  the  chlorides 
are  amongst  the  most  active.  But  I  could  not  find 
that  he  had  given  attention  to  the  causes  of  the 
inequality  of  action  on  the  surfaces  of  metal  exposed 
to  the  action  of  salt  solutions. 

Sea- water  is  a  solution  of  many  salts,  together  with 
some  dissolved  oxygen  and  carbonic  acid.  In  the 
first  instance  I  had  rather  hastily  jumped  to  the  con- 
clusion that  the  ingredient  most  destructive  in  its 
action  upon  metals  must  be  the  chloride  of  mag- 
nesium. I  thought  it  best,  however,  to  test  this  idea 
by  experiment.     Accordingly,   chlorides   of  sodium, 

*  Copper  i3  superficially  bronzed  by  formation  of  oxide  when 
immersed  in  solution  of  salt,  mixed  with  potash.  Wetzlar.— 
SchweiKger's  Journal,  49,  488. 


calcium,  and  magnesium  were  prepared  in  a  state  of 
chemical  purity  and  free  from  acid.  These  salts  were 
dissolved  in  distilled  water,  in  the  proportions  in 
which  they  occur  in  sea-water,  and  strips  of  the  same 
sam])le  of  brass  were  placed  in  the  solutions,  so  that 
a  portion  of  the  metal  was  exposed  to  the  air  above 
the  surface  of  the  liquid.  The  metal  in  chloride  of 
calcium  and  in  chloiide  of  magne.sium  remained  for 
many  days  quite  untarnished,  whilst  that  which  was 
immersed  in  the  sodium  chloride  became  very  soon 
encrusted  near  the  surface  with  green  oxichloride, 
and  the  liquid  grew  turbid  from  the  formation  of  a 
bluish-green  precipitate,  becoming  at  the  same  time 
alkaline  to  test-paper.  Obviously  the  chloride  of 
sodium  was  by  far  the  most  active.  I  thought  this 
might  be  due  to  the  much  larger  quantity  of  the  salt 
in  solution.  I  therefore  made  another  solution  of 
magnesium  chloride  of  the  same  strength  as  the 
sodium  chloride  (viz.,  26^grms.  to  the  litre),  and 
placed  in  it  another  strip  of  the  same  brass.  Still 
there  was  very  little  effect,  Magnesium  chloride  is, 
therefore,  evidently  not  the  chief  active  ingredient 
of  sea- water,  and  is,  in  fact,  greatly  inferior  in . 
activity  to  sodium  chloride.     This  was  further  con- 

]  firmed  by  adding   to   that   soKition   of   magnesium 

'  chloride  which  had  been  found  to  be  almost  inactive 
a  quantity  of  sodium  chloride,  when  in  the  course 
of  a  few  hours  the  attack  commenced. 

'  The  action  of  a  chloride  upon  copper  in  contact 
with  air  appears  to  depend  not  solely  on  the  dis- 
position of  the  copper  to  combine  with  chlorine 
and  with  oxygen,  but  is  dependent  on  the  affinity 
of  the  metal  of  the  chloride  for  oxygen,  and  is 
greater  in  the  case  of  the  alkaline  chlorides  than 
in  the  chlorides  of  the  alkaline  earthy  metals.t 
Magnesium  chloride  probably  acts  like  a  very  weak 
hydrochloric  acid.  As  to  the  influence  of  the  air 
there  can  be  no  doubt.  Bra.ss  may  be  boiled  with 
a  solution  of  salt  for  any  length  of  time  without 
alteration,  provided  air  is  entirely  excluded.  Prac- 
tical experience  in  other  directions  led   me   to   the 

I  same  conclusion.  It  has  also  been  long  observed 
that  the   corrosion    of   ship   sheathing  is  generally 

t  much  the  worst  near  the  water-line. 

The  question  to  which  I  have  especially  directed 
my  attention  is  the  remarkalile  pitting  which  occurs 
in  brass  condenser  tubes  of  marine  engines,  and  in 
brass  and  copper  tubes  generally  employed  in  con- 
nection with  salt  waters.  This  peculiar  pitting, 
which  so  frequently  leads  to  perforation  of  the  tube, 
is  a  phenomenon  unfortunately  familiar  to  manu- 
facturers, but  so  far  as  I  am  aware  has  not  hitherto 
received  adequate  explanation. 

To  account  for  this  pitting  a  number  of  hypotheses 
presented  themselves,  such  as  imperfect  intermixture 
of  the  copper  and  zinc,  the  presence  of  too  large  a 
proportion  of  impurity  in  the  shape  of  iron  or  lead, 
the  presence  of  particles  of  iron  imbedded,  during 
the  process  of  drawing,  in  the  suhstance  of  the  tube. 
It  was  also  suggested  that  vessels  lying  in  dock 
might  take  up  acid  water,  which  would  attack  the 
metal  chemically.  A  long  consideration  of  these  and 
other  circumstances  led  me  to  the  conclusion  that 
even  if  some  of  the  conditions  just  mentioned  existed 
commonly  enough  to  account  for  the  frequent  occur- 
rence of  corrosion,  they  could  not  explain  the  remark- 
able localisation  of  the  action.     The  idea  occurred  to 


t  Davy  found  that  strong:  salt  solutions  did  not  act  upon 
copper,  although  when  diluted  they  act  promptly.  I  too  have 
noticed  that  strong  solutions  of  salt  act  much  less  vigorously 
than  weaker  ones.  Tht;  only  explanation  I  can  give  of  this 
fact  is  that  the  strong  sohilions  absorb  less  oxygen  than  those 
more  dilute.  I  find  from  t'arnelley's  results  Hoc.  cit.)  that  the 
action  of  potassium  chloride  upon  copper  is  somewhat  greater 
than  the  action  of  sodium  chloride,  and  this  agrees  with  my 
hypothesis. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.    (Feb.  27, 1886. 


me,  as  to  Davy,  Percy,*  and  others  who  have  reflected 
ujion  the  suliject,  that  the  chemical  action  of  the 
saline  water  would  be  heightened  if  we  imagine  the 
addition  of  an  electrical  action,  due  to  the  contact  of 
other  lei-s  positive  metals,  or  other  substances  in  con- 
tact with  the  brass.  The  difficulty  was  to  account 
for  the  existence  of  such  matters  in  the  interior  of 
the  condenser  tubes. 

To  test  the  possibility  and  the  extent  of  probable 
voltaic  action,  as  well  as  the  relative  powers  of  dif- 
ferent metals  to  withstand  attack  of  sea-water,  the 
following  experiments  were  made  : — Strips  (5  x  2 
inches)  of  the  various  metals,  the  composition  of 
which  has  already  been  given,  were  cleaned  by  rub- 
bing with  fine  sand-paper.  No  acid  or  other  liquid 
was  used.  They  were  then  placed  in  beakers,  and 
were  about  three-fourths  covered  with  sea-water,  and, 
in  order  to  promote  the  action,  kept  at  a  temperature 
of  about  40°  C.  during  seven  hours  every  day  (except 
Sundays).  Every  few  days  the  loss  by  evaporation 
was  made  up  by  additions  of  distillecl  water.  The 
experiments  were  started  on  July  !),  1S84,  and  the 
.  metals  were  removed  on  June  3,  18H5--occupying 
about  eleven  months. 

It  should  also  be  added  that  the  water  in  the 
beakers  was  emptied  out  several  times  and  replaced 
by  fresh  sea-water.  To  make  the  results  more  intelli- 
gible to  readers  of  the  paper,  the  metals  ought  to 
have  been  weighed  and  tue  loss  of  weight  deter- 
mined. On  removing  them  for  examination,  nearly 
all  were  covered  by  a  gi'cen  crust,  which  was  thickest 
at  the  top,  where  the  metal  had  frequently  been 
exposed  to  the  air  from  evaporation  of  the  solution. 

Yellow  Metal  D,  coxt.\ined  CI  35%  Copper. 

1.  Alone. — Surface  clean  and  action  scarcely  per- 
ceptible. 

•2.  Bound  uiith  Plat imim  Wire. — Very  clean.  Slight 
indications  of  electrolytic  action,  the  course  of  the 
wire  on  one  side  being  marked  by  small  bright 
patches  of  deposited  copper. 

3.  Bound  with  Copper  Wwe. — Slight  pitting  visible 
only  under  a  lens.     Similar  to  1. 

4.  Bound  with  Iron  Wire. — Discoloured  with  thin 
films  of  cojiper,  but  otherwise  sound.  Slightly 
decayed  at  bottom  edge. 

5.  A  iSpot  of  Tin  attached  to  *$"«<!/«(•«.— Copper 
deposited  all  round  the  tin. 

6.  One  End  Immersed  in  Black  Oxide  of  Copper. — 
The  part  immersed  in  the  oxide  is  smooth  and 
liolished,  as  though  inequalities  had  been  filled  up  ; 
but  just  above  the  strip  is  roughened  and  patches  of 
copper  deposited. 

A  piece  of  tube  treated  in  the  same  way  was  much 
attacked  near  the  surface  of  the  solution. 

7.  One  End  Cnvcrcd  with  lied  Lead,  Pb..,Oi.— The 
part  immersed  in  the  oxide  looks  smooth,  but. the 
whole  upper  part  is  on  one  side  covered  with  dots  of 
deposited  copper. 

Brass  E  =  61-98,  say  62%  Copper. 

8.  yl/one.— Clean  looking,  but  under  the  lens  -seen 
to  be  finely  honeycombed  :  much  more  attacked  than 
any  of  the  preceding. 

Brass  F  =  TO'22%  Copper. 

9.  Alone. — Finely  honeycombed,  even  worse  than  8. 

10.  Ccidised  Siiperjiciatli/  hi/  I/eating  One  End, 
the  other  Polished. — Corroded  all  over :  effect  of 
green  incrustation  at  the  top  very  marked. 

»  "  Metallurgy,"  1861,  p.  505. 


Copper. 

11.  Alone. — Discoloured  all  over;  patches  of  red 
oxide,  and  deeply  pitted. 

12.  Bound  with  Platinum  Wire. — Worse  than  11; 
almost  entirely  covered  with  crystalline  red  oxide. 

13.  With  Bras.t  Wrre. — About  the  same  as  12,  the 
course  of  the  wire  being  specially  marked  by  red 
oxide. 

14.  With  Iron  ICf'/r.— Discoloured,  much  the  same 
as  12  and  13. 

The  patches  on  all  these  seem  to  be  due  chiefly  to 
the  action  of  the  green  crust. 

15.  ,Spot  of  Tm  near  One  End.  -SuTia.ee  pretty 
clean  and  not  attacked  except  where  incrustation  had 
been  allowed  to  form. 

Bronze  (Carriage  Metal). 

1(5.  Alone. — The  whole  surface  finely  crystalline 
(jnoiree) ;  corrosive  effect  of  crust  very  marked. 

17.  With  Platinum. — Much  discoloured,  black. 

18.  With  C(V(/vi-.— Same  as  17. 

19.  With  /?-o/!.— Similar  to  IC. 

20.  >Sheet  of  Hronze  and  Sheet  if  Ydlow  Metal  D  in 
same  liipiid  in  contact  with  each  other. 

Yellow  metal  not  perceptibly  attacked,  bronze 
slightly  corroded. 

The  conclusions  I  draw  from  the  experiments  I 
have  described  are  somewhat  as  follows  : — 

1.  Copper  and  brasses  containing  more  than  about 
sixty  per  cent,  of  copper  are  attacked  by  .sea-water 
and  chlorides  generally  more  rapidly  than  brasses 
containing  about  that  proportion  of  copper.  I  am 
aware  that  this  conclusion  may  iiot  be  acceptable  to 
everyone,  but  it  is  an  opinion  I  have  formed  after  a 
godd  deal  of  consideration,  and  it  appears  to  have 
been  the  opinion  of  the  late  Dr.  Calvert,  to  whose 
paper  reference  has  been  made. 

2.  One  cause  of  unequal  corrosion  leading  to  pit- 
ting is  the  voltaic  action  which  is  set  up  in  conse- 
quence of  contact  with  particles  of  other  less  positive 
metals  or  metallic  oxides.  In  my  experiments,  oxide 
of  copper  appears  to  be,  in  the  presence  of  salt  water, 
one  of  the  most  active  of  these  substances. 

3.  Another,  and  probably  the  most  destructive 
iigent  of  all,  is  the  green  crust  which  is  produced  in 
the  manner  I  have  described,  its  most  abundant  for- 
mation occurring  when  the  surface  is  alternately  wet- 
ted with  salt  water  and  dried  in  the  air.  The  action 
of  this  substance  may  be  partly  due  to  its  electro- 
negative character,  resembling  in  this  respect  oxide 
of  copper  ;  but  I  incline  to  the  belief  that  the  greater 
part  of  its  action  is  a  chemical  one,  aided  by  its 
porous  texture,  in  consequence  of  which  it  readily 
ab-sorbs  moisture  and  air.  And  I  believe  that  the 
holes  in  sheathing  and  in  condenser  tubes  supplied 
with  sea- water  are  formed  most  generally  in  conse- 
quence of  the  formation  of  patches  of  this  substance. 
The  process  is  easy  to  imagine.  Suppose  the  flow  of 
water  through  the  tubes  of  a  condenser  to  be  inter- 
rupted for  any  reason.  The  tubes  lie  in  a  horizontal 
position  and  do  not  drain  completely.  A  small 
quantity  of  sea- water  is  left  which  speedily  dries  up 
in  spots,  which  necessarily  lie  along  one  side  of  the 
tube  in  the  position  in  which  the  holes  are  most 
commonly  found.  Then  the  moist  salt,  with  the 
oxygen  of  the  air,  acts  on  the  .surface  of  the  metal, 
producing  a  spot  of  oxichloride,  which  remains  at- 
tached to  that  part  and  continues  to  act  electro- 
chemically  when  under  the  surface  of  the  water, 
chemically  by  absorption  of  oxygen  when  dried  uji. 

It  is  (piite  liossible,  however,  that  in  some  ca.scs  the 
process  may  be  started  by  the  presence  of  other  and 
foreign  substances.    Suppose  a  particle  of  iron  to 
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find  its  way  into  one  of  these  tubes.  Wetted  with 
water,  it  at  once  begins  to  rust,  and  will  attach  itself 
firmly  to  the  inner  surface  of  the  tube.  So  long  as 
any  iron  remains  unoxidised  the  effect  is  to  jireveiit 
corrosion  of  the  brass,  and  actually  to  protect  it  for 
some  distance  all  round  in  accordance  with  the  prin- 
ciple originally  established  by  Davy.  ]!ut  directly 
the  whole  of  the  iron  is  converted  into  oxide,  the 
process  is  reversed.  The  crust  of  o.xide  formed  upon 
the  brass  and  closely  adherent  to  it  causes  the  action  of 
the  salt  water  to  be  greatly  intensified,  and  the  forma- 
tion of  green  oxichloride  proceeds  rapidly.  It  may  also 
be  remembered  that  when  cast-iron  is  attacked  by  .salt 
water  it  leaves  behind  it  a  skeleton  of  carbonaceous 
matter  which  probably  contributes  to  the  effect. 
Several  other  metals  would  be  capable  of  producing 
the  same  action.  That  iron  is  actually  capable  ot 
causing  corrosion  I  have  proved  by  experiment. 
Pieces  of  brass  sheet  and  tube  were  bound  with  iron 
wire  and  exposed  to  a  current  of  hot  sea-water  for 
several  weeks.  In  about  two  days  the  iron  was  com- 
pletely oxidised,  and  distinct  corrosion  then  became 
manifest  upon  the  brass,  resulting  in  tlie  formation 
of  an  irregular  groove  in  the  metal  along  the  line  of 
the  wire,  a  process  that  must  have  resulted  in  a  hole 
if  the  experiment  could  have  been  continued  long 
enough.  The  holes  in  the  defective  tubes  extend, 
almost  without  exception,  along  the  lower  internal 
surface,  upon  which  particles  could  collect.  In 
one  or  two  cases,  out  of  a  large  number  I  have  .seen,  in 
which  the  perforation  was  not  confined  to  the  lower 
side,  it  can  easily  be  accounted  for  by  supjiosing  the 
offending  particle  to  be  cemented  to  the  side  by  the 
earthy  deposit  which  is  thrown  down  continually 
from  the  water. 

As  to  sheathing,  I  have  already  referred  to  the  fact 
that  the  corrosion  is  most  marked  about  the  water 
line,  a  circumstance  which  is  quite  in  conformity  with 
the  hypothesis  that  the  action  is  mainly  due  to  the 
incrustation. 

4.  Of  course  it  is  not  maintained  there  may  not  be 
occasional  instances  of  pitting  arising  from  the 
existence  of  Haws  in  the  metal.  Undoubtedly  this 
happens  now  and  then,  but  I  do  not  believe  that  it  is 
a  freipient  cause.  I  was  not  prepared  to  find  that 
bending  of  the  metal  would  alter  the  rate  of  at- 
tack, but  evidently  this  should  be  taken  into  ac- 
count. 

There  are  several  practical  lessons  of  importance 
which  may  be  learnt  from  an  inquiry  into  this  sub- 
ject. The  chief  of  these  I  take  to  be  the  importance 
of  keeping  the  surfaces  of  copper  and  alloy  as  clean 
as  possible.  In  the  case  of  condenser  tubes  I  should 
imagine  there  would  be  no  serious  difficulty  about 
clearing  them  out  every  time  a  vessel  goes  into  port, 
and  before  they  have  time  to  dry  inside  by  brushing 
out  with  a  stiff  bru,sh.  Locomotive  boiler  tubes  are 
in  ditferent  circumstances,  and,  moreover,  the  corro- 
sion noticed  in  such  case  is  not  generally  due  so 
much  to  the  salts  in  the  water  used  as  to  the  over- 
heating and  burning  of  portions  of  the  tube,  which 
became  so  thickly  encrusted  with  calcareous  deposit 
as  not  to  be  in  contact  with  the  water. 

Another  point  is  the  desirability  of  avoiding  dis- 
tortion of  the  metal  by  bending,  boring  or  otherwise. 
Holes  for  rivets  should  be  punched  or  bored  out  quite 
clean  without  altering  the  form  of  the  plate  or  tube. 
And  lastly,  contact  with  other  metals  should  never 
be  permitted  in  structures  which  are  to  be  used  in 
connection  with  sea-water  or  well  waters  containing 
large  quantities  of  chlorides  and  other  salts.  Solder, 
whilst  itself  undergoing  rapid  destruction  under  such 
circuni.stances,  exercises  a  protective  influence.  But 
copper  should  not  be  placed  in  contact  with  gun- 
metal,  bronze  or  bra-ss,  as  it  will  assuredly  suffer. 


Dr.  Percy  was  good  enough  to  show  me  lately  an  ex- 
cellent example  of  the  effect  of  such  contact.  A 
copper  condenser  tube,  although  quite  round  else- 
where, had  become  i)erforated  close  to  the  point  of 
contact  with  a  gun-metal  dividing  plate  or  partition. 

Some  of  the  tubes  on  the  table  show  on  the  out- 
side, near  the  ends,  where  they  have  been  in  contact 
with  the  condenser  casing,  the  commencement  of 
sinular  action. 

In  conclusion,  I  dasire  to  say  that  I  am  fully  con- 
scious of  many  deficiencies  and  omissions  in  this 
attempt  to  explain  these  perplexing  phenomena.  I 
should  like,  for  example,  to  include  phosphor 
bronzes  in  my  experiments,  and  this,  perhaps,  I  may 
be  tempted  to  do  hereafter. 

Finally,  I  desire  to  express  my  best  thanks  to 
tho.se  gentlemen  who  have  kindly  supplied  mc  with 
specimens  or  material,  especially  to  Messrs.  Elliott, 
Heaton,  Allen,  Everitt  &  Sons,  and  to  Mr.  Cliflford. 

DISCUSSION. 

Mr.  F.  McNTZ  asked  for  an  explanation  of  the  fact 
that  ship  sheathing  was  often  so  unequally  worn 
that  portions  were  full  of  holes,  whilst  the  remainder 
was  perfectly  sound. 

Mr.  Rowley  inquired  as  to  the  effect  of  tinning 
condenser  tubes.  He  had  found  that  in  acetic  acid 
tin  was  acted  upon  very  .slightly,  whilst  copper  was 
strongly  attacked. 

Mr.  Enoch  Evaxs  had  understood  Dr.  Tilden  to 
say  that  holes  should  be  punched  out,  not  drilled. 
Having  been  under  the  impression  that  it  was  better 
to  bore  the  necessary  holes  than  to  punch  them,  he 
would  be  glad  of  information  on  that  point.  He 
thought  the  effect  of  impurities  in  the  metal  would 
account  for  some  of  the  effects  described  in  the 
paper. 

Mr.  Dawson  said  he  had  seen  ocean-going  steamers 
with  Slime  of  the  tubes  tinned  inside,  and  these  had 
gone  much  worse  than  copper.  In  some  cases  tinned 
tubes  would  stand,  and  in  some  cases  they  would  not. 
He  also  knew  of  cases  in  which,  on  arriving  in  port, 
the  greatest  care  had  been  taken  to  wash  out  the 
tubes  with  spring  water,  so  that  it  was  impossible 
that  salt  water  could  have  been  left  lying  in  the  tubes 
in  the  manner  described  in  the  paper.  He  was  also 
of  opinion  that  the  presence  of  foreign  particles  im- 
bedded in  the  substance  of  the  tube  was,  in  some 
cases,  the  cause  of  perforation. 

Dr.  Tilden,  in  replying,  referred  the  perforation  of 
sheathing  chiefly  to  the  action  of  the  green  crust, 
which,  from  circumstances  impo.ssible  to  contest,  was 
formed  and  adheres  in  patches.  This  was  contrary  to 
an  opinion  formerly  current  that  the  incrustation  had 
a  protective  influence.  He  had  also  considered  the 
question  of  tinning  condenser  tubes  ;  but,  although 
the  surface  was  prcjtected  by  a  coating  of  tin  as  long 
as  the  latter  was  intact,  yet  directly  the  brass  from 
any  cause  became  exposed,  the  action  of  the  sea- water 
was  greatly  increased. 

With  reference  to  the  important  question  as  to  im- 
purities in  the  shape  of  ]iarticlos  ot  carbon  or  of 
foreign  metals  imbedded  in  the  bra.ss,  he  had  ex- 
amined a  great  many  samples  of  the  metal  with  the 
object  of  detecting  them,  and  had  failed  to  find  any- 
thing of  the  sort,  except  in  one  solitary  instance  in 
which  a  particle  of  iron  was  pressed  into  the  surface 
of  the  tube.  INIany  samples  of  metal  had  been 
treated  with  dilute  nitric  acid  till  almost  dissolved 
away,  and  he  had  always  found  on  examination  at 
intervals  that  so  long  as  the  metal  was  completely 
immersed  in  the  acid,  and  kept  from  contact  with 
anything  else,  the  sheets  were  thinned  down  uni- 
formly, and  exhibited  all  over  the  surface  a  finely 
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crystalline  structure,  and  there  was  no  inequality  or 

localisation  of  the  action. 

As  to  the  relative  advantages  of  punching  or  dril- 
ing,  he  h:id  no  opinion  to  offer.  All  he  meant  to  in- 
dicate was  that  the  sheet  or  tube  should  not  be  bent 
or  distorted  in  any  way. 
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MK.  J.  NEILSON  CUTHBERTSON  IN  THE  CHAIR. 

ACTION  OF  CHLORIDE  OF  SODIUM  ON 
SOLUTIONS  OF  SOAPS. 

BY  T.    N.  AVHITELAW. 

In  the  methods  most  commonly  employed  to  manu- 
facture soaps,  the  action  of  sodium  chloride  on 
solutions  of  soap  plays  an  important  part.  With 
small  quantities  of  sodium  chloride  .soaps  may  be 
rendered  riiore  liquid  in  the  boiling  operation,  and  by 
the  addition  of  larger  quantities  the  soap  can  be 
separated  Iroin  excess  of  water  and  from  impurities, 
while  the  prolonged  boiling  with  salt  solutions  is 
often  adopted  to  bring  soap  to  a  certain  strength  for 
special  purposes,  or  to  obtain  a  hard  soap  by  thus 
withdrawing  water  from  it. 

It  has  been  long  well  known  that  soaps  are  in- 
soluble in  solutions  of  salt  of  a  certain  strength,  and 
that  when  boiled  with  such  solutions  the  amount  of 
water  retained  by  the  soap  varies  inversely  as  the 
quantity  of  NaCl  in  solution,  but  no  e.\periments 
have  been  luiblished  defining  this  action. 

I  have  endeavoured  to  contribute  something  to- 
wards a  more  definite  knowledge  of  this  mater  For 
tins  purpose  I  selected  tallow  and  palm  oil,  the  soaps 
from  which  behave  difi'erently  with  solutions  of  salt  • 
the  greater  number  of  oils  used  in  soap-making 
resembling  tallow,  while  cocoa-nut  oil  is  more  like 
palmnut  oil  in  the  manner  in  which  its  soap  solution 
behaves  with  NaCl.  Tallow  and  jialm-nut  oil  soaps 
are  therefore  selected  as  affording  types  of  the 
manner  in  which  solutions  of  soaps  behave  with  salt. 


6grms.  of  fatty  acids  from  tallow  and  palm-nut  oils 
respectively,  were  .saponified  in  a  flask  of  about  250cc., 
separated  with  exce.ss  of  caustic  soda  from  solution, 
and  after  cooling  until  the  soap  curds  had  solidified, 
the  caustic  soda  liquor  was  allowed  to  drain  off. 

The  soaps  obtained  were  dissolved  in  lOOcc.  of  dis- 
tilled water,  and  a  weighed  quantity  of  pure  NaCl 
added,  enough  to  obtain  distinct  separation  of  the 
soaps  in  small  curd.s,  then  water  was  added  in  small 
quantities  from  a  burette,  and  the  soap  solution 
brought  to  the  boiling  point  and  well  agitated  after 
each  addition,  a  cork  provided  with  about  14in.  of 
glass  tubing  preventing  any  loss  of  water  during  the 
momentary  boiling.  Certain  fairly  -  well  marked 
points  were  observed  during  the  addition  of  water. 

With  a  certain  strength  of  solution  the  soap  grains 
were  distinct  and  separate,  without  any  tendency  to 
settle  out  fluid  soap.  With  a  further  addition  of  water 
the  grains  became  softer,  and  a  thin  layer  of  fluid 
soap  could  be  observed  .settling  beneath  them.  With 
the  further  addition  of  water  the  grains  became 
entirely  fluid,  and  the  fluid  soap  occupied  more  and 
more  of  the  total  fluid  volume  as  more  water  was 
added,  until  a  point  was  reached  when  the  fluid 
becomes  clear  and  bright,  and  the  soap  completely 
dissolved.  The  points  of  distinct  separation  ingrains, 
and  the  points  of  complete  solubility  in  boiling  solu- 
tions, are  as  follow  : — 

Tallow  Soaji-       Falm-nut  Oil  Sonp 
Separates  in  distinct  grains, 

NaCl  per  cent 6'5  18'0 

Clear   hot    solution   (100"  C.) 

NaCl  percent 3'0  130 

On  slowly  cooling  those  solutions,  the  tallow  soap 
remained  completely  soluble,  and  when  cold  formed 
a  firm  jelly,  while  the  palm  nut  oil  soap  separated  as 
it  cooled  into  a  thin  layer  on  the  surface  of  the  salt 
solution.  It  was  found  that  tallow  soap  is  nearly  as 
soluble  in  the  cold  as  in  the  hot  solution  of  salt,  but 
that  while  palm-nut  oil  soap  is  soluble  in  boiling 
water  containing  13  per  cent,  of  NaCl,  it  is  insoluble 
in  cold  solution  of  3  per  cent. 

It  is  important  to  notice  the  composition  of  the 
soap  as  it  is  separated  in  distinct  grains  from  salt 
solution,  and  also  when  the  grains,  slightly  liquefied, 
float  on  a  thin  layer  of  liquid  soap  above  the 
salt  solution.  In  the  first  case  we  have  an 
ordinary  soft  curd  soap,  and  in  the  second  case,  if  we 
consider  the  subnatant  salt  solution  removed,  we 
have  soap  grains  washed  by  a  solution  of  soap,  and 
both  the  method  of  purifying  with  salt  and  purifying 
with  soap  are  adopted  on  a  large  scale  to  obtain  pure 
soap  of  a  definite  composition. 

The  following  are  testings  of  soap  thus  settled  from 
salt  or  curd  soap  ;  and  soap  settled  from  soap,  or 
fitted  soap  : — 

Palm-oil  Curd  Soap,    Fitted  Soap  iTallow,  Resin). 

II.O  31-38         ..  ..         311 

Na.0 7-13         ..  ..  70 

Fatty  anhydride    5982         ..  ..         603 

NaCi 1-67         ..  ..  1-3 

1000  100-0 

To  investigate  the  action  of  more  concentrated 
solutions  of  chloride  of  sodium  upon  soaps,  the  same 
flask,  with  cork  and  tube  to  prevent  loss  by  evapora- 
tion, was  employed.  The  mixture  of  .salt  solution  and 
soap  grains  was  brought  to  the  boiling  point  and  well 
agitated  from  time  to  time,  then  tins  having  been 
done  for  a  definite  time,  the  soap  grains  were  quickly 
filtered  from  the  salt  solution  through  wire  gauze, 
and  spread  like  butter  upon  an  ordinary  towel  of  firm 
texture,  then  well  pressed  to  remove  water.  By  this 
means  the  soap  was  obtained  with  a  varying  amount 
of  NaCI,  but  fairly  free  from  mechanically  mixed 
water. 
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A  soap  from  a  good  quality  of  olive  oil,  such  as  is 
used  for  Turkey-red  dyeing,  when  so  treated  for  30 
minutes,  with  an  8  per  cent,  solution  of  salt,  retained 
3r6  per  cent,  of  water,  with  a  17  per  cent,  solution  it 
retained  257  per  cent.,  and  with  a  hot  saturated 
solution  it  retained  19'1  per  cent. 

Underneath  are  analy.?es  of  various  soaps  after  30 
minutes'  treatment  with  a  hot  saturated  solution  of 
salt,  and  one  of  soap  after  CO  minutes'  treatment,  to 
find  if  more  prolonged  treatment  tended  to  .'■till 
further  reduce  the  quantity  of  water  retained  by 
soaps.  During  this  operation  the  soap  grains  become 
very  small  and  hard,  and  when  pressed  between  the 
folds  of  a  towel  they  solidify  at  once,  and  are  readily 
detached  from  it. 

Olire  Soap.     Olive  Soap.    Tallow  Soap.    Palm  Nut. 
30  mill.  60  luin.  50  inin.  30  niin. 

Fatty  anhydride..  67D  ..  eV-SS  6i-J9  6(V4 

Na.0 7-8  ..  7-75  764  ..        09 

H.O  191  ..  19-41  1«91  ..       lS-8 

NaCl 5-2  ..  516  ..        1093  49 

100-0  10000  10000  1000 


Ootton  Oil. 

Fatty  anhydride 62-4 

Na.0 6-4 

H.O    17-2 

NaCl 140 

100-0 


Cafctor. 

31-3 

3-7 

48-3 

lU-7 

1000 


The  NaCl  was  obtained  by  dift'erence. 

It  will  be  seen  from  the  above  that  prolonged 
boiling  did  not  reduce  the  quantity  of  w.iter  retained 
by  the  soap  after  30  minutes'  treatment.  \Ve  have 
therefore  here  reached  a  limit  to  the  action  of  sodium 
chloride  in  withdrawing  water  from  soaps. 

If  we  consider  the  chloride  of  sodium  in  the  above 
analyses  to  be  mechanically  mixed  with  the  soaps, 
we  obtain  by  calculation  the  following  percentage 
amounts  of  water  in  the  hydrated  soaps  : — 

■Soap.  Water. 

TallowSoap 809  ....  19-1 

Olive-oil  Soap  79-8  ....  20-2 

Palm-nut  Oil  Soap 80-2  ....  19-8 

Cotton-oil  Soap    80-0  ....  20-0 

Castor  oil  behaves  differently  from  most  other  oils 
with  solutions  ot  salt ;  it  is  soluble  in  very  concen- 
trated solutions,  and,  as  the  above  analyses  shows,  it 
retains  a  large  quantity  of  water  when  treated  with 
saturated  solutions. 

Viscosity  of  Soap  Solutions. — I  have  also  made  some 
experiments  to  investigate  the  nature  of  solutions  of 
various  soaps,  to  determine  with  what  (juantities  of 
w.iter  they  tend  to  gelatinise,  and  what  are  their 
relative  viscosities.  The  solutions  of  soaps  exhibit 
important  differences  which  afford  indications  as  to 
their  purity,  and  as  it  is  in  the  state  of  solution  that 
soaps  are  used,  their  nature  in  this  state  has  a  special 
interest.  For  mo.<t  uses  the  value  of  soap  depends 
largely  on  its  quality  of  lubricating,  of  allowing  a 
fabric  to  be  rubbed  with  as  little  wear  as  possible, 
and  in  the  operation  of  milling,  where  the  aim  is  to 
cause  the  fabric  to  shrink  by  submitting  it  to  pres- 
sure and  rubbing,  soap  is  employed  chiefly  as  a  lubri- 
cant, the  goods  being  washed  previous  to  the  opera- 
tion. For  certain  uses,  therefore,  it  seems  desirable 
to  consider  the  dift'erences  of  soap  solutions  in 
viscosity,  as  those  differences  are  very  marked,  and 
small  quantities  of  certain  soaps  may  do  the  same 
work  as  large  quantities  of  others. 

Solutions  of  various  strengths  were  made  from 
soaps  of  the  following  oils,  and  after  allowing  tho.se 
solutions  to  stand  for  24  hours,  an  attempt  was  made 
to  determine  by  observation  the  point  at  which  the 


solution  ceased  to  form  a  jelly  ;  the  points  determined 
were  as  follow  : — 

Green  olive  (sulpho-carbon).       .       .  1  in    IS  vrater 

Olive  oil  (old) 1  in    50 

Cotton  oil 1  in  100       ,, 

Palrn  nut 150        „ 

1  resin,  3  tallow     ....        \ 

Tallow -  200  to  250      „ 

Palm  oil ) 

This  point  was  at  any  time  rather  difScult  to  deter- 
mine, and  tended  to  vary  with  the  length  of  time  the 
solutions  were  allowed  to  stand. 

To  compare  the  viscosity  of  the  various  solutions, 
a  50cc.  pipette  was  used,  from  which  water  took  28'2 
seconds  to  flow.  The  time  of  efflux  for  the  soap 
solutions  was  then  determined,  having  previously 
shaken  them  to  destroy  their  gelatinous  structure. 
Temperatures  of  solutions  50"  F.  The  following 
points  were  noted  : — 

Soaps. 
Green  olive  oU  (sulpho 

carbon) .  .  .  1  in    IiO  water  took  under  .30°  sees. 

Green        .           .           .  1  in  120  .,         „         „  28-4  „ 

Cotton  oil            .           .1  in  320  „         „         ,,  30-4  „ 

Palm-nut  oil       .           .1  in  ,320 29-.5  „ 

„    „        .           •  1  in  700  „         „         „  28-5  „ 

Pale  soap .           .           .  1  in  700 28-5  „ 

1  in  GOO  „         ,,         „  30-2  „ 

Tallow      ,           .           .  1  in  700 29-5  „ 

Palm  oil  .           .           .  1  in  700 29-5  ., 

The  above  list  is  sufficient  to  indicate  that  from 
this  mode  of  testing  soap  solutions  some  light  may  be 
thrown  on  the  nature  of  the  fatty  bodies  from  which 
soaps  are  made,  and  to  suggest  the  propriety  of  select- 
ing soaps  for  certain  purposes  according  to  the 
viscosity  of  their  solutions. 

DISCUSSION. 

Prof.  iliLLs  asked  if  Mr.  Whitelaw  had  made  any 
experiments  with  thickened  rape  oil  and  cotton  oil, 
and  whether  soaps  made  from  these  separated  out 
according  to  the  same  law  as  soaps  from  the  other 
coinmcm  oils  \ 

Mr.  HuTCHEsox  suggested  that  Mr.  AVhitelaw 
should  make  some  experiments  on  the  viscosity  of 
soap  solutions  with  fixed  quantities  of  different  soaps 
in  varying  quantities  of  water. 

Mr.  Chkistie  asked  if  the  author  had  given  any 
attention  to  the  relative  melting  points  of  the  fats 
used  for  making  his  experimental  soaps?  Accord- 
ing to  his  own  observations,  soaps  made  from  fats 
containing  oleine  or  oleic  acid,  were  more  difficult  to 
salt  out  than  those  made  from  hard  fats  such  as 
tallow.  An  intimate  relation  undoubtedly  existed 
between  the  proportion  of  oleine  in  a  soap  and  the 
((uantity  of  salt  required  to  throw  it  out  of  solution. 
Castor  and  cocoa-nut  oils,  consisting  almost  entirely 
of  a  fat  resembling  oleine  in  character  and  reactions, 
])roduced  soaps  most  difficult  to  .salt  out.  He  thought 
that  the  results  of  the  author's  experiments  on  olive- 
oil  soaps  were  not  reliable,  owing  to  the  absence  of 
any  data  as  to  the  percentage  of  stearine  in  the  olive 
oil.  Judging  from  the  results  obtained,  he  should 
say  that  an  Italian  oil  had  been  used  containing  far 
more  stearine  than  ilalta,  Spanish,  and  Mogador 
olive  oils  did.  Some  of  the  latter  formed  soaps  so 
difficult  to  .salt  out  that  one  might  almost  class  them 
with  castor  oil  rather  than  with  such  olive  oils  as 
were  used  by  the  author.  He  was  of  opinion  that 
.soap  solutions  declined  in  viscosity  as  they  contaii;ed 
less  stearine,  even  though  there  was  a  corresponding 
increase  in  the  amount  of  oleine  present.  He  had 
used  10  per  cent,  solutions  of  oleine  soap  which 
would  remain  fluid  for  weeks  at  ordinary  tempera- 
tures. 

Mr.  \Vhitel.\w  :  I  have  not  seen  thickened  rape 
and  cotton  oils,  and  have  no  experience  of  soaps 
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made  froin  them.  As  regards  the  viscosity  of  soap 
solution.«,  it  seems  preferable  to  compare  them  when 
they  have  the  same  time  of  flow,  rather  than  when 
they  have  the  same  quantities  of  water  ;  for  if  con- 
centrated, some  solutions  would  not  flow,  owing  to 
gektinisation  ;  and  if  dilute,  others  would  attain  the 
same  rate  of  etHux  as  water  before  dilution  to  the 
desired  point.  Had  time  permitted,  I  would  have 
brought  the  solutions  to  the  same  time  of  etHiix, 
instead  of  only  roughly  ajiprdxiujatinji;  to  it,  as  in  the 
list  given.  I  have  compared  tallow  and  (ilive-oil  soaps 
as  to  their  behaviour  with  salt  soliition.s,  and  find 
that  they  are  as  nearly  as  possible  alike,  and  generally 
I  have  not  noticed  any  connection  between  the  melt- 
ing points  of  the  fatty  bodies  and  tlie  behaviour  of 
their  soaps  witli  solutions  of  sodium  chloride,  the 
greater  number  of  well-known  solid  and  li(pii(l  oils 
resembling  tallow  in  reipiiring  much  less  salt  to 
separate  tliem  from  solution  than  palm-nut  and 
cocoa-nut-oil  soaps.  The  viscosity  of  soa))  solution.s, 
however,  seems  to  have  a  relation  to  the  melting 
points  of  the  oils. 


UTILISATION  OF  THE  WASTE  CARBON- 
DIOXIDE  FROM  THE  MANUFACTURE  OF 
ALCOHOL. 

BY   CHAS.    A.    FAW.SITT. 

We,  in  Gla.sgow,  have  had  our  attention  directed, 
.from  time  to  time,  to  a  waste  pro<luct  which  is  run 
into  the  sewers  by  the  distillers— /.c,  the  "pot-ale" — 
and  many  people  have  tried  to  persuade  them  tliat,  in 
so  doing,  they  were  running  away  a  source  of  ])rofit  ; 
but  the  arguments  brought  forward  have  failed  to  in- 
duce them,  or  anyone  else,  to  attempt  to  work  it  up. 

I  do  not  intend  to  speak  further  about  this  liiiuor, 
but  shall,  in  what  remains  of  this  paper,  endeavour 
to  show  you  that  the  distillers  have  a  valuable  by- 
product which  is  at  present  wasted,  and  the  workiiig- 
up  of  which  would  not  iiresent  so  many  difticuliies  as 
that  of  the  "pot-ale;"  I  allude  to  the  carbon-dioxide 
given  off"  in  tlie  process  of  fermentation. 

I  was  for  three  years  chemist  to  Mr.  Macfarlane, 
of  the  Port  Dundas  Distillery,  and  during  that  time 
had  fre(iuently  an  opportunity  of  studying  tlie  pro- 
cesses as  carried  out  there  on  an  immense  scale.  The 
part  of  the  process  for  the  manufacture  of  alcohol 
which  we  have  to  look  at  more  particularly  is  tlie 
fermentation  (if  the  "worts." 

The  saccharine  matter  in  contact  with  yeast  sjilits 
up,  as  you  will  see  from  the  table,  chiefly  into  alcohol 
and  CO.j.  100  parts  cane  sugar,  or  105  Sti  pavts  glu- 
cose, give — 

Alcoliol         Sl-jl 

Carbon-dioxide 49*42 

Succinic  Acid       ..         .,        ..        ..        ..  0  67 

Glycerine 318 

Formation  of  Yeaet       1*00 

You  will  notice,  from  tlie  above  table,  that  for  every 
51  parts  of  alcohol  we  have  49'4iiartsof  CO.j,  and  this 
amounts,  as  we  shall  see  later  on,  to  a  considerable 
quantity  in  a  large  distillery.  The  CO.,  as  it  escapes 
into  the  air,  contain.s,  on  account  of  the  high  tempera- 
ture of  the  "worts,"  a  large  amount  of  aqueous  vapour, 
and  this,  on  issuing  from  the  "  back,"  partially  con- 
dense-s  and  you  can,  as  it  were,  see  the  gas,  and  obtain 
an  idea  as  to  the  volume  coming  off;  and  I  am  snre  it 
would  surprise  anyone  to  see  so  muchcomingout  attho 
top  and  falling  down  the  sides  of  the  "back"  upon  the 
floor,  where  it  sometimes,  in  confined  places,  appears 
to  form  the  lower  stratum. 

So  far  a.s  I  am  aware,  there  has  been  no  attempt 
made  to  utilise  this  waste  gas  for  industrial  purposes — 


at  all  events,  in  this  country,— and  it  is  a  pity  to  see 
the  distillers,  as  a  body,  not  attempt  to  make  the  best 
possible  use  of  their  by-products.  They  do  not  look 
upon  themselves  as  chemical  manufacturers,  and 
therefore  do  not  infuse  as  much  chemistry  into  their 
business  as  it  demands.  Besides  any  profit  which 
might  be  derived  from  reform  in  this  direction,  it 
would,  if  carried  out,  have  a  beneficial  effect  upon 
health  of  the  workmen  wlio  have  to  attend  to 
the  fermenting  "backs."  The  alterations  and  addi- 
tions which  would  be  rendered  ncces.sary  to  confine, 
conduct,  and  collect  the  gas  would  be  simple  in  con- 
struction and  not  costly.  The  only  part  of  the  ])re- 
sent  jilant  which  would  have  to  be  changed  is  the 
fermenting  "backs,"  and  those  only  in  an  unessential 
part.  At  present  they  consist  of  large  wooden  vessels 
having  a  caj:iacity  of  GOOO— G0,00"0gals.  :  they  are 
closed  in  at  the  top,  with  the  exception  of  about  3ft. 
square,  which  serves  as  an  inlet  for  the  "  worts  "  and 
an  outlet  for  the  gas,  and  is  provided  with  a  sliding 
door,  which  is  closed  when  the  fermentation  is  nearly 
comyileted. 

If  the  C0.2  were  to  be  collected,  the  top  of  the 
"back"  would  require  to  be  made  air-tight,  and  an 
exit-pipe  inserted  in  it,  which  would  have  to  be  luted 
in  a  main-jiipe  ;  from  this  the  gas  would  pass  to  a 
gasometer,  or  through  apparatus  in  which  to  be 
absorbed.  As  the  "lun  "-room  generally  occupies  an 
elevated  position,  the  gas,  on  account  of  its  high  spe- 
cific gravity,  would  easily  descend  without  the  aid  of 
mechanical  means.  Its  low  rate  of  diffusion  would 
tend  to  keep  the  gas  pure,  esjiecially  if  brick  chaiiibers 
were  used  in  processes  hereafter  mentioned.  By 
rejecting  the  Hrst  portions  of  the  CO.^,  a  very 
pure  product  could  be  obtained,  and,  as  it  is  mostly 
given  ott'  when  the  temperature  of  the  "  wort "  is 
high,  I  cannot  but  believe  that,  as  it  w.as  led  off 
and  cooled,  a  considerable  (juantity  of  weak  alcohol 
would  condense,  and  therefore  become  a  source 
of  profit.  No  doubt  soiueone  will  think  that  if  the 
tops  of  the  "backs"  were  entirely  closed,  and  the  air 
therefore  excluded,  it  would  act  injuriously  on  the 
fermentation,  and  that  there  would  result  a  decrease 
in  the  yield  of  alcohol.  In  answer  to  this  objection, 
I  may  state  that  at  present  the  fermentation  is  prac- 
tically conducted  in  an  atmosphere  of  CO...  ;  and, 
moreover,  it  has  been  proved  by  Schwann  and  others 
that  air  is  necessary  only  at  the  commencement — in 
fact,  a  better  yield  of  alcohol  is  obtained  if  it  is  ex- 
cluded after  this  point. 

In  order  to  find  out  the  truth  of  this  statement  for 
myself,  I  made  several  trials,  a  few  years  ago,  and 
came  to  the  conclusion  that  the  yield  of  alcohol  was 
quite  as  good,  when  the  air  was  excluded,  as  when 
conducted  in  the  ordinary  way. 

We  shall  now  consider  a  few  industrial  applications 
to  which  the  waste  CO.,  could  be  put  if  the  distiller 
could  be  persuaded  to  collect  it. 

j      1.  Bicurbtmate  of  iioJa. — The  CO...  for  the  mami- 

j  facture  of  this  article  is  prepared  generally  from 
limestone  and  HCl,  and  although  the  gas,  from  a 

■  chemical  standpoint,  is  pure,  it  imparts  an  unplea.sant 
flavour  to  the  finished  article.  In  the  CO.^,  from  the 
fermentation  process,  we  have  a  gas  possessing  a  very 
sweet  and  pleasant  flavour,  and  in  every  way  suited 

I  to  this  manufacture.  The  CO.^,  as  it  issued  from  the 
fermenting  "  backs,"  could  be  made  to  jiass  through 
chambers  constructed  in  the  usual  w;iy,  and  storing 
would  thereby  be  totally  or  partially  avoided. 

•2.  AcriilctI  ira/c/'.s'.— For  the  same  reasons  as  men- 
tioned undui-  the  head  of  "  Bicarbonate  of  Soda,"  the 
waste  COo  is  suitable  for  the  manufacture  of  aerated 
waters. 

3.  Li'/uid  Carhon  DUixide. — The  manufacture  of 
this  article  has  iu  recent  years  increased  enormously, 
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and  anyone  interested  in  its  manufacture  or  uses 
should  read  an  article  in  the  Mechanical  World,  2oth 
March,  1885.  If  not  desirous  of  making  liquid  car- 
bon-dioxide, the  gas  could  be  compressed  in  suitable 
vessels  to  loO  or  200lb.  per  square  inch,  and  it  would, 
I  am  sure,  find  a  ready  market. 

4.  Ammonia-soda  Process.— Th.&  CO3  required  in 
this  process  for  the  production  of  bicarbonate  of 
ammonia  is  generally  obtained  by  burning  limestone 
in  specially-constructed  kilns.  As  only  a  2,5  per  cent, 
gas  by  volume  can  on  an  average  be  obtained,  it 
necessitates  extra  pumping.  A  supply  of  CO 2,  such 
as  could  be  got  from  the  distilleries,  would  be  of  great 
value  to  a  maker  of  this  article,  and  it  would  almost 
constitute  as  great  an  advantage  to  be  close  to  a  good 
supply  of  it  as  to  that  of  the  rock-salt. 

5.  Decomposition  of  Alkali-uxiste. — In  1859,  Mr. 
Gossage,  and,  in  recent  years,  Messrs.  SchafFner  and 
Helbig,  have  taken  out  patents  for  the  recovery  of 
sulphur  from  alkali-waste,  and  which,  at  their  respec- 
tive times,  were  looked  upon  as  valuable  inventions. 
In  both  instances,  what  militated  very  much  against 
the  success  of  the  process  was  the  want  of  a  good 
supply  of  COo,  as  the  reactions  involved  did  not 
proceed  smoothly  with  CO.^  made  from  coke.  A 
supply  of  waste  CO.^  from  the  distilleries  would,  if 
available,  contribute  much  to  their  success. 

In  many  processes  wherein  tbe  CO.^  from  the 
burning  of  limestone  or  coke  is  used,  it  would  be  very 
beneficial  to  be  able  to  raise  the  per  cent,  of  COo 
to,  say,  50  or  60  per  cent.,  and  this  would  not  be  a 
dithcult  matter  if  a  supply  of  this  waste  COo  were 
available. 

The  processes  for  the  manufacture  of  bicarbonate 
of  soda,  aerated  waters,  or  liquid  carbon  dioxide  could 
be  undertaken  by  either  the  distiller  or  the  chemical 
manufacturer,  the  others  only  by  the  latter. 

No  doubt  many  will  think  the  supply  would  not  be 
eligible  for  chemical  manufacturers,  as  it  would  have 
to  be  conveyed  to  an  inconvenient  distance.  In 
answer  to  this,  I  may  state  that  the  largest  distil- 
leries are,  as  a  rule,  in  the  large  towns— )'.<■.,  London, 
Glasgow,  Liverpool,  Edinburgh,  Dublin,  and  Belfast 
— and  contain  chemical  works  close  at  hand.  In 
Glasgow  we  have,  situated  close  together,  the  Port 
Dundas  and  the  Dundas  Hill  distilleries,  and  witLin 
200  jards  aie  two  of  the  largest  chemical  works  in  the 
city.  If  we  increase  the  distance  only  a  little  further, 
we  embrace  St.  Rollox  and  a  large  number  of  other 
works.  To  any  of  these  works  it  would  not  be  diffi- 
cult to  convey  the  CO.i,  either  through  pipes  or  in 
tanks  ;  and  even  sujiposing  there  was  not  a  chemical 
work  within  convenient  distance  of  a  distillery,  1  con- 
tend that  where  there  is  a  large  supply  of  gas  it  would 
justify  a  manufacturer  in  erecting  a  work  within 
such  a  distance.  We  have  an  analogous  case  in  the 
tar  distillers,  who  erect  their  works  in  close  proximity 
to  gasworks. 

Another  objection  which  some  may  advance,  is  that 
the  supply  of  C0.>  would  be  intermittent.  This  is 
accounted  for  by  the  fact  that  the  Inland  Revenue 
authorities  do  not  allow  a  distiller  to  conduct  the 
mashing  and  fermentation  at  the  same  time  as  he  is 
■working  the  stills  ;  and,  as  the  latter  operation  lasts 
two  days,  there  is  no  fermentation  going  on  during 
this  time,  and  consequently  there  could  not  be  a 
supply  of  CO.j. 

I  do  not  think  this  is  a  strong  objection,  as  the 
gas  could  be  stored  and  used  as  required,  like  ordinary 
coal-gas. 

Quantities  Available. — We  come  now  to  the  most 
important  factor  in  the  above  proposal — namely,  the 
quantity  of  C0.>  which  is  available — 1st,  from  a  single 
distillery,  and  2nd,  from  the  total  quantity  of  alcoliol 
manufactured    in    Great    Britain    and    in    Ireland 


— and  I  hope  to  convince  the  most  sceptical  that  it 
certainly  (in  some  cases)  is  sufhciently  large  to  be  of 
value  to  chemical  manufacturers. 

The  weekly  production  of  one  distillery  in  Glasgow, 
and  also  in  Edinburgh,  in  good  limes  will  average  50,000 
gallons  of  proof  spirits  jier  week.  This  corresponds 
to  a  yield  of  1,704,600  cubic  feet  of  CO;  at  0°  C.  and 
760mm.  Reducing  this  volume  to  weight,  we  have 
216,6001b.  or96'6  ton.s.  There  are  several  other  dis- 
tilleries whose  production  falls  little  short  of  these 
just  mentioned.  Now,  in  the  second  case,  the  total 
proiiuction  for  Cireat  Britain  and  Ireland  in  1883 
amounted  to  about  25,000,000  gallons  of  proof  .spirit, 
so  we  shall  have  to  multiply  our  previous  figures  by 
500,  and  it  corresponds  in  weight  to  48,300  tons  of 
CO.2  per  annum. 

We  shall  now  try  to  get  some  idea  as  to  what  the 
above  ([uantities  of  CO^  correspond  to  when  worked 
up  into  materials  mentioned  previously. 

We  have  mentioned  that  96  6  tons  are  produced 
per  week  at  one  distillery  ;  this  would  give  weekly— 

I         Bicarbonate  of  so Ja  ..        ..  368  tons,  calculating  lOO'i 

Bicarbonate  of  ammonia    ..  173     ,,  ,,  „ 

Alkali  waste,  Schalfner  and         ) 

Helbig 158  ■„  „  pure  CaS 

Alkali  waste,  Gossago         ,.  158) 

Liquid  COo         SG     .. 

As  regards  the  amount  of  aiirated  water  to  which 
this  quantity  of  gas  corresponds,  I  should  imagine 
it  would  supply  all  the  makers  in  the  United  King- 
'  dom.  By  multiplying  these  figures  by  500,  we  get 
:  the  yield  for  each  of  the  above  articles,  correspond- 
ing to  the  total  make  of  the  three  kingdoms  per 
annum — 

Bicarbonate  of  soda 184,000  tons. . 

Bicarbonate  of  Ammonia 86,000     „ 

Alkali  waste.  Schart'ner  and  Helbig        ..  79.000     ,, 

Gossage 79.000     „ 

Liquid  COo -18,000     „ 

I  think  that  the  above  figures  clearly  demonstrate 
that  the  waste  COo  from  one  distillery  is  sufficient  to 
keep  a  large  work  sujiiilied. 

SVe  shall  in  the  next  place  try  to  arrive  at  some 
idea  as  regards  the  money  value  of  gas  from  one 
distillery. 

To  jiroduce  96'6  tons  of  CO.^  from  limestone  and 
HCI,  there  would  be  required  of  the  former  219  tons 
at  100  per  cent.  ;  of  the  latter  533  tons  at  30  per 
cent. 

Taking  the  limestone  at  6s.  per  ton,  we  have      £63 
Taking  the  HCI  SO',  at  2a.  per  cwt.  ..  1066 

Total  for  limestone  and  HCI    ..     ..    £1131 

We  shall  not  add  to  this  the  cost  of  labour,  apparatus, 
etc.  ;  but  just  take  the  sum  as  it  stands — £1131 — as 
the  value  of  96'6  tons  of  C0._.  made  in  the  usual  way. 
To  err  on  the  safe  side,  we  shall  divide  this  number  by 
i  4,  and  we  get  roughly  £280  as  the  value  of  this 
quantity  of  gas  per  week  ;  so  in  one  year  it  should 
add  £14,560  to  the  revenue  of  one  concern.  Taking 
'  the  production  of  the  three  kingdoms,  we  have  as 
the  value  of  COo  wasted,  £140,000  per  annum. 

Taking  the  cost  of  production  from  limestone  and 
HCI,  the  CO.,  should  in  reality  be  almost  as  valuable 
as  tbe  alcohol  produced. 

The  average  cost  of  one  gallon,  or  9"19lb.,  of  proof 
spirit  =  2s.  ;  therefore  I'Olb.  =^2id. 

To  produce  lib.  of  COo  from  limestone  and  HCI, 
there  is  required  for  raw  material  iW.,  and  adding 
the  usual  charges  for  labour,  plant,  etc.,  it  could  not 
be  sold  at  a  profit  under  2d.  per  lb. 

In  conclusion,  I  may  say  that  the  iron  masters,  in 
order  to  recover  a  mere  trace  of  ammonia  from  their 
waste  gases,  have  found  it  jirofitable  to  erect  a  most 
expensive  plant,  and  one  which  re(piires  a  consider- 
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able  amount  of  labour  in  its  working,  and  is  difficult 
to  keep  in  order.  There  could  be  little  difficulty  to 
overcome  in  the  recovery  of  the  waste  CO.j  compared 
with  that  of  the  anunonia,  and  the  expense  could  not 
be  nearly  so  great  ;  but  the  profit  should  be  con- 
siderably larger.  It  is  a  pity  to  see  such  a  valuable 
by-product  wasted,  and  it  is  to  be  hoped  that  before 
long  some  enterprising  firm,  either  of  distillers  or 
chemical  manufacturers,  will  be  able  to  make  use 
of  it. 

It  is  only  by  making  the  most  of  what  we  have 
that  we  shall  be  able  to  compete  more  favourably 
with  foreign  countries,  and  pass  more  comfortably 
through  such  serious  depressions  of  trade  as  we  have 
been  experiencing  for  some  time  past. 

DISCUSSION. 

Professor  Dittmar  said  that  Mr.  Fawsitt's  jiaper 
was  very  suggestive  and  worthy  of  closest  attention. 
The  "  ferment-.ition  carbonic  anhydride  "  was  par- 
ticularly valuable  on  account  of  its  purity,  and 
especially  on  account  of  the  absence  of  those  unde- 
fined substances  which  give  the  peculiar  smell  to 
carbonic  anhydride  prepared  from  limestone.  The 
idea  of  using  this  fermentation  carbonic  anhydride 
was  not  absolutely  new,  for  the  pharmaceutists  on 
the  Rhine  used  formerly  to  prepare  their  own 
bicarbonate  of  .soda,  and  fjr  this  purpose  they  used 
carbonic  anhydride  prepared  by  ftrmentation  of 
alcohol. 

Professor  Mills  said  it  would  be  very  interesting 
to  scrub  the  carbonic  acid,  from  the  different  fer- 
mentation processes,  through  a  scentless  mineral  oil, 
and  examine  the  jiroducts  as  collected. 

Mr.  Fawsitt  replied  that  he  had  not  made  this 
experiment.  He  did  not  claim  novelty  in  the  idea 
of  using  carbonic  anhydride  to  prejiare  bicarbonate 
of  soda  ;  but  it  had  never  been  done  in  this  country 
as  far  as  he  knew. 
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I— GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Improvements  in  Apparatus  for  Separating  Substances 
of  different  Size.i  or  Sperifc  Cravities.  T.  W.  B. 
Muniforil  ami  It.  Maodie,  Victoria  Dock.s.  Eng.  Pat. 
1455,  February  i,  1SS5.     8d. 

Thk  apparatus,  constructed  according  to  this  invention, 
consists  of  a  ca.sing,  in  which  is  enclosed  a  fan  in  prox- 
imity to  a  nuuiber  of  contracted  passages  formed  )>y 
louvres,  giving  betrt-een  them  .spaces  incliued  upwards 
towards  the  fan.  When  the  fan  is  rotated,  the  currents 
of  air  so  produced  cause  the  separation  of  tlie  Kner  from 
the  coarser  portions  of  matter  fed  into  the  apparatus. 
Series  of  receptacles  or  guides  to  receptacles  are  i)laced 
beneath  tlie  passages. — E.  G.  C. 


horizontal  revolving  disc,  the  upper  surface  of  which  is 
fitted  witli  spiral  arms  reaching  from  near  tlie  centre  to 
the  periphery.  These  arms,  which  revolve  in  a  direction 
coinciding  witli  that  of  tlie  spiral  curve,  are  made  of 
gauze,  and  have  secondary  solid  spiral  arms  or  sliields 
behind  them,  forming  channels  or  l)Oxes,  into  which  the 
liquid  runs  as  it  is  driven  through  the  gauze  surface,  and 
is  thence,  by  means  of  suitable  spouts,  discharged  into  a 
circular  trough.  The  solid  material  pas.ses  along  the 
surface  of  the  gauze  arms  niilil  it  is  thrown  off  at  the 
outer  point,  and  is  collected  in  the  casing. — B. 


Improvements  in  Apparatits  for  Distributing  or  Spreading 
Liquids  over  Surfaces.  C.  F.  Claus,  South  AVimbledon. 
Eng.  Pat.  585,  January  15,  1885.     8d. 

The  inventor  distributes  a  liquid  uniformly  in  small 
(piantities  over  a  large  surface,  liy  means  of  a  number  of 
small  intermittent  syphons  or  luted  pipes,  fixed  in  the 
bottom  plate  of  a  tank  wliich  is  placed  over  and  covers  tlie 
whole  surface  to  be  moistened.     The  tank  is  fed  inter- 


HS? 


mittently,  preferably  by  means  of  either  a  large  intermit- 
tent syphon,  or  of  a  tumbling  box,  supplying  at  each 
discharge  a  larger  quantity  of  liquid  than  all  the 
smaller  syplions  together  can  pass  in  the  same  interval 
of  time.  The  sketch  represents  one  of  the  arrangements 
of  small  sealed  pipes. — B. 


Improvements  in  Centrifugal  Machines  for  Drying  Sugar 
and  other  Cri/stalltnc  or  (Iraniiliir  Substances.  G. 
F'letcher,  I>itcliuicli;  and  AV.  P.  Abell,  Kirby  Lodge. 
Eng.  Pat.  1540,  February  5,  1885.     8d. 

In  centrifugal  drying  machines  tlie  inventors  provide  a 


An  Improved  Pyrometer.     J.  Frew,  Lanarkshire.     Eng. 
Pat.  2568,  February  25,  1885.    8d. 

A  iiLAST  of  air,  at  approximately  uniform  temperature 
and  pressure,  is  led  by  a  tube  through  a  small  orifice  in 
a  tubular  worm  or  otlier  hollow  vessel,  placed  within  the 
the  hot  blast  pipe.     The  air  is  allowed  to  escape  from 
the  worm  by  an  outlet  orifice,  constnii-ted   .«o  as  to  Ije  of 
smaller  size  than  the  inlet,  an  uniform  pressure  rather 
higher  than  the   atmospheric   iiressure  thus  being  main- 
tained within  the  worm.     The  worm  communicates  with  a 
vessel  containing  a  coloured  liquid,  and  provided  witli  a 
vertical  glass  tube  in  wliicli  the   liijnid   rises,  in  consc- 
j  quence  of  the  expansion  of  the  air  within  the  worm, 
I  caused   by  the   heat    communicated   by  the   licit   blast. 
Uniform  pressure  of  the  cold  blast  passing  to  the  worm 
I  may  lie  olitained  liy  the  use  of  a  jiressure-reduciiig  valve, 
j  or  by  dipping  a  biuncli  from  tlie  cold  blast  inlet-jiipe  into 
1  water  kept  at  an  uniform  level. — E.  G.  C. 

I 


*  Any  of  these  specifications  may  be  obtained  by  post,  by 
rcniiitins  the  cost  price,  plus  postuge.  to  Mr,  \l.  Iteadir  Lack. 
Comptroller  of  the  Patent  Otllce,  Southampton  Buildings, 
Chancery  Lane.  London.  W'.C.  The  amount  of  postaRe  may 
be  calculated  as  follows :— 


It  the  price  does  not  exceed  8d. 

Above  8d.,  and  not  exceeding  la.  6d. . . 

Is.  6d.,    „  „         2s.  4d... 

2s.  Id.,    „  „        39.  Id... 


Jd. 
Id. 


Preventing  the  Formation  of  Scale  in  Boilers,  Heaters, 
and  other  Apparatus,  and  removing  Scale  therefrom. 
H.  Aitken,  Falkirk.  Eng.  Pat.  2662,  February  27, 
1885.     8d. 

The  inventor  places  in  the  boiler  series  of  zinc  and  copper 
plates,  disposed  in  alternate  layers.  For  the  zinc  he 
may  substitute  iron,  and  for  the  copper,  carbon,  silver  or 
platinum.— B. 


Feb.  27, 18SC.]     THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


95 


Improved  Method  of  ascertaining  the  flpceific  Graviti/, 
the  Pressure,  and  the  Cumponeiit  I'ltris  of  Fhiids. 
Frieilerich  l.ux,  Lu<l\vii;shafLii.  Kii;,'.  I'at.  13,0,)0, 
October  29,  188.5.     8d. 

A  CLOSED  weighing  vessel  is  siippoited  liy  (iiie  arm  of 
the  baliiiice  lever,  an<l  connected  with  con<hiit3  par 
taliinjj  of  the  oscillating  motion  of  the  beam.  Tliese 
conduits  convey  the  Huid  to  be  weiglied  into  and  out  of 
tlie  weigliing  vessel,  the  sjiecitie  gravity,  weight  or 
pressure  of  the  fluid  being  indicated  continuously,  so  as 
to  he  read  ofl'  a  grailuated  scale  connected  «'itli  the 
balance. — E.  G.  C. 


II.— FUEL,   GAS,  AND  LIGHT. 

Improvements  in  Ajiparains  for  Genenilint/  Gas.  Henry 
Hutchinson,  London.  Eng.  Pat.  132,  October  3, 
1S85.     8d. 

This  invention  is  an  improvement  upon  that  described  in 
Eng.  Pat.  2843,  of  1883,  according  to  wliicli,  gas  is 
generated  from  carbon.aceous  matter  in  a  retort  by  the 
action  of  the  hetit  jiroduced  within  the  a|)paratus  by  tlu^ 
combustion  of  a  portion  of  tlie  carlionaoeous  material 
itself,  .^n  ordinary  brick-lined  generator  is  provided 
witli  a  central  structure,  consistiug  of  three  concentric 
tubes.  The  inmost  one,  communicating  at  the  top  with 
the  interior  of  the  generator,  and  at  the  bottom  with  a 
gas  main,  is  for  carrying  oft'  the  gases  as  they  are 
evolved.  Tlie  annular  space  between  the  inmost  and 
the  intermediate  tubes  is  for  the  reception  of  liijuid 
hydrocarbon,  which  is  vajiorised  by  the  heat  of  the  es- 
caping gases,  and  pas.ses  by  suitable  openings  into  the 
body  of  the  generator,  mingling  with  and  enriching  the 
other  gases  evolved  there.  The  outer  tube  is  intended 
for  heating  the  air  used  in  the  process,  and  ahso  com- 
municates by  a  number  of  openings  with  the  in- 
terior of  the  furn.ice.  This  air  is  forced  into  the  appar- 
atus by  a  steam  jet,  and  may,  if  desired,  he  mixed  with 
hydrocarbon  va]iour.  For  further  details  of  the  plant, 
the  original  s]ieci(ication  with  its  drawings  must  be  con- 
sulted.-A.  K.  I).  

Improvements  in  the  Method  of  and  Apparatus  for, 
Vurifi/inq  Coal  Gas.  Jno.  Hanson,  Binglev.  Eng. 
Pat.  102ti,  October  22,  1885.     8d. 

The  gas  is  passed  through  a  long  casing  of  metal  plates, 
inside  which  are  two  agitators  working  in  opposite 
directions.  These  agitators  are  of  cylindrical  form,  and 
packed  with  iron  b.ars  in  such  a  way  as  to  present  an 
irregular  kind  of  mesh  for  the  passage  of  the  gas.  The 
iron  casing  is  filled  to  a  certain  height  with  a  mixture  of 
ammoniaeal  liijuor  and  oxide  of  iron  ;  and  the  gas  im- 
liihging  upon  this,  as  it  adheres  to  the  agitators,  has  the 
sulphur  compounds  eliminated.  The  liijuor  is  revivified 
bv  running  the  apparatus  without  passing  gas  through 
it. -A.  K.  D. 


IIL-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 


Presenec  of  1 : 


: 4:5  Durcnc in  Coal  Tar.    K.  E.  Schulze. 
Ber.  18,  3032-3034. 


This  hydrocarbon  was  isolated  from  that  pjortion  of  coal- 
tar  boiling  between  170"  and  210".  .Vfter  removing  all 
basic  and  phenolic  substances,  the  residual  oil  was  sub- 
jected to  fractional  treatment  with  .sulphuric  acid  of 
various  degrees  of  concentration.  The  suli)honic  acids 
thus  obtained  were  then  hydrolysed  according  to  the 
method  described  by  Armstrong  and  Miller  (this  Journal 
3,  371).  The  first  treatment  of  the  oil  was  eli'ected  with 
dilute  sulphuric  acid  containing  66  per  cent,  of  H^SOj ; 
the  strength  of  the  acid  was  gradually  increased  to  from 
75  to  05  per  cent.,  and  finally  the  oil  was  digested  with 
fuming  sulphuric  acid  containing  from  5  to  50  per  cent, 
of  SO;,.  On  subjecting  the  last  fraction  to  hydrolysis,  a 
distillate  was  obtained,  yielding  a  crystalline  depasit  on 
cooling.     The  latter  was  filtered  oflf,  pressed  sti'ongly, 


and  recrystallised  from  alcohol.  Analysis  gave  numljers 
agreeing  with  the  formula  C,oHn.  The  properties  of 
this  hydrocarb(m  are  as  follows  :— White  lamina' 
exhibiting  a  faint  lluorescence.  Compared  with  naph- 
thalene, its  power  of  subliming  is  very  slight.  It  lias  a 
faint  oiiour  similar  to  p.seudoeumene,  melts  at  80 — 81", 
and  boils  at  196".  This  hydrocarbon  is  therefere  identi- 
cal with  the  symmetrical  durene  obtained  from  xylene 
and  pseudocumene  bv  means  of  Fittig's  synthesis. 

—1).  B. 

Authrapinacone,  a  New  Reduction  Product  of  Anthra- 

quinone.  K.  E.  Schulze.  Ber.  18,  .3034-3036. 
H.\VIN(;  occasion  to  jirepare  chemically  pure  anthra- 
cene according  to  Perger's  method,  involving  the  re- 
duction of  anthra(iuinone  to  dihydroxyanthranol,  and 
the  decomposition  of  the  latter  into  anthracene  and 
water,  the  small  yiehl  (only  40  per  cent,  of  the  theoreti- 
cal) induced  the  author  to  investigate  the  other  com- 
pounds formed  in  the  reaction.  The  organic  matter 
was  extracted  from  the  zinc  dust  by  repeateil  treatment 
with  petroleum  spirit  as  suggested  by  Peiger.  ( »n  treating 
the  residual  zinc  dust  with  xylene,  a  further  extract  was 
obtained,  which,  on  cooling,  gave  a  crystalline  deposit 
resemblini;  dihydroxyanthrancd  in  appearance,  but  differ- 
ing from  it  by  its  greater  insolubility  in  alcohol.  The 
deposit  was  purified  by  recryst.allisation  from  boiling 
benzene,  toluene  or  xylene,  white  needles  being  obtained. 
On  analysis,  it  gave  numbers  corresponding  with  the 
formula  ChHuO.  Hence  it  is  a  pinacone  of  anthracene. 
Authrapinacone  has  a  melting-point  of  182''.  When 
heated  to  100"  in  a  sealed  tube  with  acetyl  chloride 
dianthranyl  (CijH,,)j  is  formed.  It  crvstallises  in  yellow 
lamimc,  nielting  at  300°.— D.  B. 


(J-Hi/droxi/anthranol,  a  New  Oxidation  Product  of  An- 
thracene.    K.  E.  Schulze.      Ber.  18,  3036— .3039. 

CoNsiDER.\TlONS  Oil  the  constitution  of  anthrafjuinone 
and  phthalylchloride  made  it  desirable  to  investigate 
the  progress  of  the  oxidation  of  anthracene  into 
anthrarjuinone.  A  series  of  oxidation  experiments 
was  instituted,  the  object  being  to  find  an  oxi- 
dising agent  which  would  admit  of  interrupting 
the  o.xidation  before  any  anthaquinone  is  formed. 
Lead  peroxide  was  found  to  give  the  best  results, 
a  comiiound  being  formed  which  resembled  hydroxy- 
anthranol  in  most  of  its  properties,  but  ditt'ered  in 
its  behaviour  with  an  alkaline  solution  of  copper  sul- 
phate. The  new  substance  separated  cuprous  oxide,  and 
gave  a  black  colour  to  the  solution,  whilst  bydroxy- 
anthranol  merely  decolourised  the  solution.  Owing  to  the 
great  instability  of  the  compound,  it  could  not  be 
analysed  by  combustion.  From  the  constitution  of  its 
ethyl  ticrivative,  prepared  by  boiling  the  substance  with 
an  alcoholic  solution  of  potash  and  ethyliodide,  its 
formula  appears  to  be  CijHujO-.  Its  constitution  may 
be  represented  thus  : — 

C(OH)v 

C,H,<    I  >G,H4. 

C(OH) 

The  ethyl  derivative  forms  yellow  transparent  rhombic 
crystals,  the  methyl  compound  crystallises  in  yellow 
transparent  plates  nielting  at  190",  whilst  the  benzyl 
derivative  forms  tough  vitreous,  almost  colourless 
crystals,  melting  at  220°.— D.  B. 


On  8-Picoline  and  the  Si/nthesis  of  some  Homolognesof 
'  Pyridine.     A.  Hesekiel.     Ber.  18,  3091  -3100. 

The  author  has  prepared  /j-ijicoline,  according  to  Zanoni's 
method,  from  acetamide,  glycerol  and  phosphoric  anhy- 
dride. It  boils  at  141  •5—143-5°,  has  a  sp.  gr.  of 
0  977  at  0°,  and  gives  on  analysis  numbers  correspond- 
ing to  the  formula  C,iH;N.  The  mereiirochloridc  forms 
fine  white  needles  soluble  in  water  and  nielting  at  143"  ; 
the  aurochloride  is  a  yellow  compound  sparingly 
soluble  in  water,  and  melts  at  182 — 184° ;  the  picrate 
forms  shining  needles  which  are  soluble  in  water  and 
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alcohol,  and  melt  at  145 — 146^.  The  zincochhiridc  cry- 
stallises ill  Avhite  lustrous  needles,  sparingly  soluble  in 
water,  and  melting  at  158°.  The  platinochloridc  forms 
orange  needles,  melting  at  •214'^. 

Tlie  autlior  has  jirepared  ct/ii/lmcthi/lpt/rirlinc  CsHii^ 
from  paraldehyde,  acetaniide,  and  phosphoric  anhydride. 
It  forms  a  clear  colourless  oil  resembling  coUidine  in 
odour,  and  boils  at  175 — 179°.  The  p/atiiioc/durulc, 
melting  at  ISO",  forms  rhombic  orange  plates  ;  the  aui-o- 
chlorUlc  crystallises  from  water  in  yellow  needles  melt- 
ing at  72° ;  and  the  picratc  forms  greenish  yellow  rhorjjbic 
(?)  plates  melting  at  175". 

Parvoli)tc.  CaHiaN  was  prepared  by  heating  a  mixture 
of  propionic  aldehyde,  acetaniide,  and  phosidioric  anhy- 
dride to  190"  for  48  hour.s.  From  the  product  of  the 
reaction  a  colourless  oil  was  isolated,  which  boiled  at 
I9G~'200".  The  platitioeliloridc  crystallises  in  small 
needles,  and  the /(/trrt^c  in  large  yellow  plates. — D.  B. 


IT.— COLOURINa  MATTERS  AND  DYES. 

Iinproi'i'ments  in  the  Production  oj  A:o-culonrs  on 
Textile  Fibre.  Thomas  Holliday.  Eng.  Pat.  2580, 
February  25,  1885.    6d. 

The  object  of  this  invention  is  to  produce  in  the  fibre 
mixed  azo-com])ouuds  derived  from  monamines,  such  as 
aniline  and  its  homologues,  the  naphtliylamiues,  amido- 
azo-benzene,  etc.,  and  the  azo-derivatives  of  the 
ro.=aniline  colouring  matters.  As  an  cxamjile  of  the 
mode  of  application,  the  inventor  gives  the  following  :  — 
Naphtliylaniine  and  rosaniline  are  dissolved  together  by 
means  of  dilute  hydrochloric  acid,  and  diazotised  in  the 
usual  wa}'.  The  fabric  is  first  immersed  in  a  solution  of 
naphthol  after  which  the  e.xcess  of  liquor  is  wrung  out, 
and  then  it  is  transferred  to  the  solution  of  the  mixed 
diazochlovides,  when  the  colour  is  at  once  developed. 
Other  modes  of  application  are  described  in  the  patent. 

— K.  M. 


A  Manufacture  of  Blue  and.  Violet  Colouriiuj 
Matters.  Herbert  John  Haddan,  07,  Strand.  From 
the  "  Farbenfabriken  vorni.  F.  Bayer  &  Co.,"  Elber- 
feld.     Eng.  Fat.  3149,  March  10,  1885.     6d. 

The  colouring  matters  in  (juestion  are  produced  by  the 
action  of  Kathke's  "  perchlormethyl-mercaptan "  (re- 
sulting from  the  action  of  CI  upon  CS;)  upon  tertiary 
monamines.  The  process  is  illustrated  by  the  manufac- 
ture of  a  colourincr  matter  from  dimethylaniline,  twenty- 
hve  parts  of  this  base  being  mixed  with  eight  parts  of 
calcium  carbonate  in  a  vessel  provided  with  a  stirrer, 
eleven  parts  of  the  mercaptan  being  run  into  the 
cold  mixture.  The  temperature  is  then  raised  to  SO"  C. 
by  means  of  a  water-bath,  and  kept  thus  for  twenty-four 
hours,  when  a  coppery  melt  is  obtained,  from  which  the 
crystallisable  colouring  matter  can  be  extracted  by  means 
of  water  after  the  removal  of  the  excess  of  dimethyl- 
aniline  by  steam  distillation.  The  colour-base  is  con- 
verted into  one  of  its  salts  for  the  market. — II.   M. 


Colouring  Matters  obtainable  by  the  Combination  of 
Tetrazoditolyl  or  Tetrazodi.eyli/l  Salts  with  Alpha-  and 
Beta-naphthf/laniiue  or  their  Mono-  and  Disnlphonie 
Acids,  and  Process  for  the  Manufacture  of  the  same. 
Herbert  John  Haddan,  07,  Strand.  From  the  "  Farben- 
fabriken vorm.  F.  Bayer  &  Co.,'  Elberfeld.  Eng. 
Pat.  3803,  March  14,  1S85.     4d. 

The  diamidoditolyl  and  diamidodixylyl  required  are 
prepared  from  nitrotoluenes  and  nitroxylenes  according 
to  the  method  of  G.  Schultz  {Ber.  xvii.  407  and  472), 
and  these  are  diazotised  in  the  usual  way.  The  tetrazo- 
salts  are  made  to  act  upon  solutions  of  the  salts  of  the 
naphthylainines  either  in  aqueoug  or  alcoholic  solutions!, 
and  the  resulting  insoluble  azo-colours  converted  into 
sulphonic  acids.  If  tlie  suljihonic  acids  of  the  iia|ilithy- 
lamines  are  employed,  alkaline  solutions  of  their  salts 
must  be  made  use  of,  and  the  resulting  azo-colours  are 
soluble.  Particularly  tine  colouring  matters  are  said  to 
be  obtained  by  the  action  of  the  tetrazo-chlorides  upon 


the  /3-naphthylamincsulplionic  acid  obtained  by  the 
aetionof  NH-  upon  Scliall'er's  /j-napbthobmonosulphonic 
acid  and  upon  the  /3-naplithylaminesulphonic  acid, 
formed  by  heating /i-naphthylamine  with  strong  H2SU4 
to  200—210°  C.  These  tetrazo  colours  are  said  to  be  much 
more  soluble,  and  to  be  less  sensitive  to  acids  than  the 
corresponding  benzidine  colours  ;  they  have  the  property 
of  dyeing  unniordanted  cotton  in  an  alkaline  bath. 

-R.  M. 

Improvements  in  tlie  Manufacture  of  Azo  Dyestuffs  or 
Colourinij  Matters.  Emil  Elsaesser,  Brogle'r  Strasse, 
Barmen,  Prussia.  Eng.  Pat.  14,232,  November  20, 
1885.     4d. 

The  colouring  matters  forming  the  subject  of  this  patent 
are  produced  by  the  action  of  the  diazo-salts  of  Merz 
and  Weilh's  thioparatoluidine  {Dcr.  vol.  iv.  p.  393)  upon 
the  sulphonic  acids  of  the  naphthols  and  naphtliy- 
lamiues. In  order  to  prejiare  thioparatoluidine,  eleven 
kilos,  of  suliihur  are  dissolved  in  forty  kilos,  melted 
paratoluidine,  heated  to  1.50°  C.  in  an  iron  vessel,  and 
forty-two  kilos,  of  lithargo  are  gradually  added  till  the 
further  addition  of  this  substance  no  longer  produces  an 
effervescence.  The  excess  of  toluidine  is  removed  by 
steam  distillation,  and  the  thio-base  extracted  by  means 
of  dilute  hydrochloric  acid,  and  precipitated  by  means 
of  an  alkali.  By  acting  ujiou  the  hydrochloride  of  the 
thio-base  with  nitrous  acid,  tetrazothioparatoluene- 
chloride  is  produced,  and  this  can  be  combined  with  the 
naphtholsulphonic  acids,  etc.,  in  the  usual  manner.  As 
an  example,  the  inventor  gives  the  process  for  making 
the  red  dyestuffs  resulting  from  the  action  of  the  tetrazo- 
salt  upon  the  theoretical  quantity  (two  molecules)  of 
(3-naphtlioldisulphonic  acid,  or  of  Piria's  naphthionic 
acid. — It.   M. 


T.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

Improvements  in  Means  for  Itendering  Fabrics  and 
other  Substances  Uninjlanimahlc,  Obnoxious  to 
Vermin,  liesistant  to  Putrefaction,  to  the  Reception 
of  Morbid  or  Diseased  Matter,  and  to  the  Gruuih  of 
Spores,  Fuufji,  Bacteria,  ((ud  the  like.  W.  L.  Wise. 
From  Josef  Ferdinand  Notz.  Eng.  Pat.  1232, 
January  28,  1885.     Gd. 

The  inventor  claims  for  the  above  purposes  the  use  of  a 
liquid  containing  sulphate  of  ammonia,  carbonate  of 
ammonia,  borax,  bichloride  of  mercury,  peppermint, 
carbolic  acid,  bi  tungstate  of  .soda,  an<l  chloride  of  lime, 
transformed  into  an  emulsion  by  leading  into  the  .solu- 
tion the  products  obtained  from  the  distillation  of  a 
solution  of  Peruvian  balsam  and  camphor. — E.  J.  B. 


An  Improved  Means  and  Method  of  Making  IVovcn  and 
Felted  Fabrics,  Cardboard,  and  iVood  Waterproof  and 
Acid  Proof.  H.  Sharp.  Eng.  Pat,  2534,  Febrnary  25, 
1885.     Od. 

The  material  to  be  rendered  waterproof  is  thoroughly 
dried  by  being  lioated  in  vacuo,  and  whilst  still  hot  is 
saturated  with  melted  paratlin  wax  containing  a  small 
proportion  of  liquid  parallin.  When  cold  it  is  passed 
between  hot  rollers  .so  as  to  sjncad  the  wax  more  evenly, 
and  is  linally  passed  through  cold  calender  rollers,  to 
which  a  heavy  pressure  is  ap|ilied.  For  certain  jiurposes 
the  fabric  may  be  jneviously  prepared  by  soaking  in  a, 
solution  of  gelatine,  containing  onc-lifth  of  its  weight  of 
bichromate  of  jiotash. — E.  J.  B. 


Improvements  in  the  Method  of,  and  Machinery  for, 
U'ashini/  or  Scouring  Wool.  W.  Cook.  Eng.  Pat, 
4028,   1885.     8d. 

The  wool  is  carried  forward  on  an  emllcss  belt  of  wire 
gauze  through  a  scries  of  troughs,  in  which  water  is 
cau.sed  to  flow  at  the  same  speed  by  means  of  jiaddles. 
In  its  passage  through  the  troughs,  the  wool  is  occasion- 
ally squeezed  by  perforated  drums.  Complete  drawings 
accompany  the  specification.— E.  J.  B. 
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A  New  or  Improved  Apparatus  for  Washing  IVool  bij  a 
Continuous  Stream  of  Water,  anil  a/su  /or  PiiriJ'i/iiif/ 
suc/i  H'aler.  A.  Deletoinbc  and  A.  l'l•ou^ost.  En^'. 
Pat.  4586,  1885.     lUl. 

By  this  method  the  wool  passes  through  a  series  of  tanks 
jjlaced  at  (litleient  lieiglits.  After  unilerj;oiiig  a  certain 
amount  of  cleausini;  in  the  top  tank,  it  is  raised  l>y 
means  of  paddles,  and  transferred  to  tlie  next  lowest 
tank.  In  passing  from  one  tank  to  another,  the  wool  is 
siineezed  by  means  of  rollers.  The  proper  amount  of 
soap  solution  is  supplied  regularly  liy  means  of  a  jiatent 
apparatus  (Mehil's  patent).  The  dirty  water  from  the 
tank  is  filtered  through  a  cloth  bag,  and  is  transferred  to 
a  large  vessel,  where  it  is  decomposed  by  an  acid,  and  the 
fatly  matters  recovered.  The  water  then  undergoes  a 
further  process  of  settling  and  liltraticm  ;  it  may  then  be 
used  for  washing  out  the  tanks.  The  inventor  claims  a 
considerable  economy  of  soap  by  the  use  of  the  apparatus. 

— E.  J.  B. 


VI.— DYEINa,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

On    the    Fixation    of    Aniline    Dyes     vitli    Antimonij 
Compounds.     Chem.  Zeit.  1710,  1885. 

L.VUBER  and  Schweikert  made  a  large  number  of  experi- 
ments in  order  to  investigate  the  action  of  tartar  emetic 
and  antimony  oxal.ate  in  the  fixation  of  aniline  dye 
tannates  on  the  fibre.  Tiie  authors  came  to  the  follow- 
ing conclusions --(1)  There  is  no  material  ditlerence 
between  equal  weights  of  tartar  emetic  and  antimony 
oxalate  as  regards  the  fixation  of  aniline  dye  tannates, 
although  the  oxalate  contains  less  antimony.  The  use 
of  the  latter  is  therefore  recommended  on  account  of  the 
considerable  saving  in  money.  ("2)  Mixtures  of  chalk 
and  antimony  salts  act  better  than  antimony  solutions 
alone.  (3)  Basic  antimony  compounds,  or  antimony 
hvdrate  respectively,  have  no  action  in  lixing  aniline 
d"ves.-S.  H. 


Improvement  in  the  Preparation  of  the  Sensitive  Paper 
or  other  Fabrics  applicable  as  a  Substitute  for  Glass 
in  Pholoijraphy.    L.  Warnerke.    Eng.  Pat.  '2699.    id. 

In  this  invention,  paper  or  other  transparent  or  semi- 
trausparent  ti.ssue  is  rendered  sensitive  to  light  <ui  both 
sides.  The  light  passes  through  the  paper,  which  on 
development  gives  an  image  on  botli  sides.  Greater 
brilliancy  and  softness  are  produced  in  the  prints  from 
the  negative  obtained  with  such  a  paper. — E.  J.  B. 


Im)irovements  in  the  Means  or  Apparatus  employed  for 
Dyeing  Woollen,  Sill;  and  other  Woven  or  Felted 
Fabrics  and  Yarns.  .Joseph  Retlitt.  Eng.  Pat.  6295, 
May  22,  1885.     6d. 

The  material  to  be  dyed  is  passed  through  a  small 
trougb  containing  the  dye,  and  is  then  passed  over 
cylinders  heated  by  steam.  In  this  way  considerable 
amounts,  both  of  fuel  and  colouring  matter,  are  saved. 

— E.  J.  B. 


YIL— ACIDS,  ALKALIS,  AND  SALTS. 

On  Pyrites.  William  .Martyn.  Abstract  from  "Mineral 
Resources  of  the  United  States,  calendar  years  1883 
and  1884." — Department  of  the  Interior,  I'nited 
States  Geological  Survey. 

OCCURRENCE  IN   THE  fNITED  STATES. 

New  Hampshire. — From  this  State  conies  an  excellent 
ore  admirably  adapted  for  acid  making,  and  comparing 
favourably  with  the  best  Spanish  ores.  It  is  mined  at 
Milan,  in  Coos  county.  The  vein  is  15  to  25  feet  wide. 
There  are  also  large  quantities  of  ore  containing  a  fair 
]>ercentage  of  copper  and  silver,  which  are  smelted  at  the 
mine,  the  copper  matte  being  shipped  to  New  York  to 
be  retined.     The  composition  of  Milan  ore  No.  1  is  about 


as  follows  :— Sulphur,  48  0  per  cent.  ;  iron,  43'0;  copper, 
16;  zinc,  1 '5  ;  silica,  5'0  ;  arsenic,  traces;  total,  991 
per  cent.  The  ore  burns  readily  witbout  clinkcring,  ami 
requires  very  little  attention  to  insure  thorough  desul- 
phtiris.ation. '  Milan  ore  No.  2  contains  less  sulphur  and 
more  zinc  (up  to  11  per  cent.)  than  the  above,  which 
latter  metal  prevents  the  recovery  of  a  fair  proportion 
of  sulphur  owing  to  the  formation  of  zinc  sulphate.  The 
mine  is  owned  by  the  Milan  Mining  Co.,  of  Boston, 
which  supplies  tlie  ore  broken  to  size,  and  screened 
ready  for  charging  into  the  kiln. 

J'ermont. — At  the  Ely  mine  large  quantities  of  low 
grade  pyrites  are  found,  but  owing  to  its  low  percentage 
of  sulphur,  it  h.is  thus  far  not  been  used  for  acid  making. 

Massachusetts.  — In  the  townof  Rowc,  Franklin  County, 
is  the  Davis  mine,  at  which  work  w.is  commenced  in 
1882.  Tlie  vein  material  is  almost  pure  iron  pyrites  with 
a  slight  admixture  of  copper  jivrites  and  <|uartz.  The 
ore,  which  is  distinctly  crystalliue,  has  the  following 
composition  :  — Sulphur,  4'80  per  cent.;  iron,  44  0; 
copper,  1-6;  zinc,  lead,  etc.,  15;  silica,  37;  arsenic  02; 
total,  988  per  cent.  The  "smalls"  are  remarkably 
pure,  containing  upwards  of  48  per  cent,  of  sulphur,  and 
can  be  readily  n>asted  down  in  shelf  burners  to  3  per 
cent,  sulphur.'  A  large  quantity  of  Davis  ore  has  been 
burned  during  the  last  few  years,  and  it  is  in  favour 
with  manufacturers  owing  to  the  absence  of  arsenic. 
This,  while  of  no  great  moment  so  far  as  the  application 
of  the  greater  portion  of  the  acid  is  concerned,  may  yet 
be  an  important  matter  as  regards  the  wear  and  tear  of 
the  chamber  lead. 

yeiv  ForX-.— There  are  mines  in  Saint  Lawrence 
County,  near  l)e  Kalb.  The  ore  contains  38  to  40  per 
cent,  sulphur,  and  2'75  per  cent,  cojiper.  Some  of  it  is 
said  to  contain  a  considerable  percentage  of  silver.  The 
ore  is  shipped  to  Canada  and  to  Detroit. 

Virginia.— The  rich  Virginian  ore  has  a  good  place  in 
the  market.  The  following  analysis  of  it  is  by  Dr. 
Volcker,  of  London  :— Sulphur,  4802  per  cent.  ;  iron, 
4201;  peroxide  of  iron,  1-93:  sulphuric  acid,  044; 
silica,  760;  copper,  none  ;  arsenic,  none;  total.  10000. 
Other  analyses  show  from  46  to  50  per  cent,  sulphur. 
Lately  thepercentage  of  co|iper  has  increased,  and  in 
this  way  the  value  of  the  ore  has  risen.  Three  mines 
have  been  worked  in  Louisa  county  belonging  to  the 
Arminius  Copper  Mines  Co.,  the  Sulphur  Mines  Co. 
of  Virginia,  and  Messrs.  Charles  Lenning  and  Boyd 
Smith  respectively. 

Georgia.— The  pyrites  raised  at  two  mines  in  this  State 
have  been  used  for  "acid  making.  The  mine  of  the  Talla- 
poosa Copper  I'roduction  Co.  is  in  Haralson  County,  and 
that  of  the  Paulding  County  Mining  Co.  is  in  Paulding 
County.  Some  of  the  ore  contains  as  much  as  11  per 
cent,  copper,  but  the  average  is  very  much  lower.  The 
ore  tests  about :— Sulphur,  40  00;  copper,  2-75;  and 
silica,  800  per  cent. 

Deposits  not  now  Worked.— There  is  scarcely  a  State  in 
the  Union  in  which  pyrites  does  not  occur  to  a  consider- 
■ible  extent,  and  at  the  present  time  sulphuric  acid 
milkers  can  be  cheaply  supplied  from  the  mines  already 
opened.  Many  more' of  the  existing  deposits  not  now 
worked  will  doubtless  be  drawn  upon  as  new  acid  making 
centres  spring  up. 

FOREIGN    DEPOSITS. 

Canada.— The  ore  from  Canadian  deposits  was  the 
first  to  be  used  in  the  United  States  for  making  oil  ot 
vitriol.  The  Can.adian  pyrites  are  now  supplied  by  the 
Albert  mine,  belonging  to  Messrs.  G.  H.  Nichols  &  Co., 
of  New  York,  and  tlie  Crown  Mine,  owned  by  the  Urford 
Copper  and  Sulphur  Co.  The  ore  is  very  compact,  and 
forms  very  little  "smalls"  on  breaking.  It  burns  well  in 
the  kilns,"in  which  the  charge  may  be  25  per  cent,  larger 
than  with  Spanish  48  per  cent.  ore.  Its  composition  is 
about  as  follows  :— Sulphur,  40  0;  iron,  350;  copper, 
40  ;  silica,  200  per  cent.  ;  arsenic,  traces  ;  .and  silver, 
4ozs.  per  ton.  The  cinders  which  were  formerly  smelted 
are  now  treated  by  the  wet  process  for  both  copper  and 
silver.  Details  on  the  deposits  of  pyrites  in  Spain, 
Portugal,  Fr.nnce,  and  Germany  are  then  stated,  which 
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have  been  published  so  very  frequently  as  to  need  no  ^  in  many  cases.     Indeed,  at  the  i^resent  time,  none  of  Ihe 
furtlier  mention  in  this  abstract.  three  great  Spanish  pyrites  companies  sliow  any  inclina- 

Doijicntic  Production. — Tlic  prod\iction  of  pyrites  in  '  tion  to  cultivate  the  American  trade.  A  reduced  con- 
the  United  States  during  the  last  three  years  is  given  sum|]tion  of  pyrites  in  Europe  by  the  introduction  of  any 
approximately  below : —  1  sulpiiur  recovery    or    tlie    ammonia-soda    process,  will 

'  probably  result  in  the  Spanish  companies  endeavouring 
Vi-ars.  2,240lii.  Spot  Vaiii;;.  ^Q    Compensate    themselves    for  the  loss   of    European 

J882    12,000   72,000  dollars.  ,  business   by  shipping  at  hrst  large  quantities  of   non- 

1S83    2,1.000   ...137.000      .,  cupriferous  ore  to  the  United  States.     When  the  volume 

J88I    3a,000   liD.OOO       .,  of  business  there  becomes  large  enough,  they  will  probably 

The  amount  of  capital  in  pyrites  mining  is  i)robably  make  extensive  arrangements  for  treating  the  cinders 
about  200,000  dollars,  and  the  number  of  men  employed  and  begin  to  ship  cupriferous  ore  there,  unless  indeed 
in  1884  was  175.  they  can  make  more  profit  by  treating  the  ore  for  coi)per 

IMPORTS  OF  PYRITES    INTO  THE    UNITED   STATES  FROM    1880  TO   1881  IN'CLUSIVE. 


Fiscal  Years 
emting  June  30. 

Canadian. 

Newfovnd- 

LAND. 

Spanish. 

Total. 

Tons. 

Copper. " 

Value. 

Duty. 

Tons. 

Tons. 

Tons. 

1880 
1881 
1882 
1883 
188tt 

1,958 
10,812 
23,980 
25,211 
26,000 

per  cent 

4-0 
3'0 
2-5 
37 

lbs. 
1,125.296 
982,899 
1,591,811 
1,103,900 
2,151.800 

dollars. 
156,834 
102,543 
160,473 
134,400 

dollars. 
a3,758 
29,786 
47,754 
39,879 

2,000 

1,115 

5,838 
10,600  t 
16,250 

11,927 
29,818 
35,811 
4  J, 250 

*  The  figures  represent  "dry  assays"— 130  per  cent,  less  than  actual  (wet)  asssays.  The  Spanish  ore  imported  has 
contained  an  average  of  only  1*25  per  cent,  copper  (wet  assay}.  Newfoundland  ore  contained  about  3  per  cent,  wet 
assay. 

1  Spanish  pyrites  includes  1473  tons  Portugese  (Mason  and  Barry)  in  1883.  The  balance  is  almost  all  Hio  Tinto 
ore. 

;  All  the  figures  for  1884  are  estimated,  as  also  is  the  quantity  of  Spanish  ore  for  1?83.  This  has  been  rendered 
necessary  by  the  practice  of  some  of  the  custom  houses  not  to  keep  pyrites  separate  from  iron  ores. 


Wor/iS  burning  Pj/rites. — There  are  at  present  23 
establishments  in  the  I'nited  States  burning  pyrites. 
They  are  located  as  follows :  —  Boston  and  eastern 
district,  5  ;  New  York  district,  9  ;  I'hil.adelphia  district, 
2  ;  Baltimore  district  (including  South  Carolina  ami 
tieorgia)  3  ;  western  district,  4  ;  total,  23.  Two  of  the 
works  use  Canadian  ore,  four  Spanish  ore  only,  two 
Spanish  and  domestic,  and  fifteen  domestic  ore  only. 
Nine  of  these  establishments  use  grate  burners  only, 
nine  grate  and  shelf  burners,  two  shelf  burners  only,  and 
three  use  the  Spence  mechanical  furnace.  The  acid 
made  at  ten  of  the  works  is  used  for  fertilisers,  at 
three  for  oil  refining,  and  at  ten  for  miscellaneous 
purposes. 

Terms  on  which  the  Ore  is  purchased. — The  oreis  usually 
bought  under  guarantee  that  it  shall  contain  not  less 
than  an  agreed  ]iercentage  of  sulphur,  and  that  there 
shall  not  be  more  than  a  certain  proportion  of  "smalls," 
say  7r)  per  cent.,  through  a  ^-inch  mesh  screen.  Some- 
times it  is  stipulated  that  the  amount  of  zinc  shall  not 
exceed,  say  2  per  cent.  The  cinders  are  either  given  to 
the  buyer,  or  are  remoxed  at  the  exjiense  of  the  seller. 
Afrer  stating  the  manner  of  samiding  and  testing  the  ore 
for  sulphur,  some  statistics  on  tlie  pyrites  consumption 
in  the  United  States,  England,  France,  Germany  and 
Belgium  are  given,  whence  it  must  be  cuncluded  that 
the  tol.al  quantity  of  pyrites  used  throughout  the  world 
for  oil  of  vitriol  m.aking  cannot  be  less  than  one  million 
tons  per  year.  The  different  kilns  and  burners  for 
roasting  lump  ore  and  "smalls"  are  then  described,  , is 
well  as  the  Henderson  wet  copper  process  in  combination 
with  Claudet's  silver  process. 

Competition  of  Foreiqn  und  Domestic  Ores. — Although 
the  Spanish  pyrites  practically  control  the  whole  nyritcs 
trade  of  the  Old  World,  it  is  [jrobable  that  the  doiiiestic 
ore  will  be  able  for  the  )u-csent  to  hold  its  own  side  by 
side  with  Spanish  ore  in  the  .\merican  market.  On  the 
whole,  the  mines  are  near  to  manufacturing  centres,  the 
percentage  of  sulphur  in  the  ore  is  high,  copper  and 
silver  are  present  in  suitable  quantity,  and  it  is  compara- 
tively free  from  zinc,  lead,  lime,"  etc.  ;  whereas  the 
absence  of  arsenic  makes  it  preferable  to  Spanish  ore 


at  the  mines  in  Spain.  This  last  supposition  .seems 
extremely  unlikely.  The  cost  of  treating  a  3  per  cent, 
ore  for  cf)pper  at  the  mines  is  probably  in  no  case  less 
than  2  dollars  per  ton.  If  the  same  ore  were  shipped  to 
the  I'nited  States,  the  debits  and  credits  would  stand 
about  as  follow  : — 

UEniTS. 

Freight  to  Huelva O'oO  dollars. 

Duty  75  cents  per  ton,  plus  10  percent,  of  2J  per 

cent,  per  lb.  on  1  per  cent,  copper  0'80  ,, 

Ocean  freight,  etc 275  ,, 

Treatment  of  cinder 4'90  ,, 

Balance  in  favour  of  shipping  to  the  United 

States 165  ,, 


10-60 


Ckedits. 


Sulphur  (say) 5'75  dollars. 

Purple  ore  (3  dollars  per  ton)  2'10 

Silver 075        ,, 

8-60 
Add  cost  of  treatment  at  mine 2'00       „ 

10-60 

Time  will  show  whether  these  apprehensions  of  extensive 
foreign  eom])etition  with  dome.stic  ores  are  warranted  or 
not. 

Comparison  of  Pyrites  and  Brimstone.  — In  conclusion, 
there  is  a  compai-ison  between  the  cost  of  acid  made  from 
pyrites  and  brimstone.  In  such  a  calculation  it  must  be 
kept  in  view  that  the  cost  of  hurucrs  for  [lyritcs  is  twice 
as  much  as  for  brimstone.  On  .a  tcjii  of  inrites  acid  of 
50'  B.  (106'  Tw.)  there  is  a  charge  of  .3.5  cents  fur  labour, 
whereas  on  a  ton  of  brimstone  acid  of  eijual  strength  the 
cost  for  laliour  is  only  27  cents.  The  wear  and  tear  of 
chambers  is  between  20  and  30  per  cent,  greater  with 
pyrites  than  with  brimst(me.  On  the  other  hand,  the 
selling  price  of  brimstone  at  the  close  of  1SS4  was  about 
23  dollars  per  ton,  whereas  the  same  available  amount  of 
sulphur  in  pyrites  costs  very  considerably  less,  and  there 
can  therefoi'e  be  no  doubt  that  acid  can  be  made  from 
pyrites  much  cheaper  than  from  brimstone. — S.  H, 
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Material  fo, 


"  Packing"  Glover 
1695,   1885. 


Towers.     Cheni.  Zeit. 


The  "  Klieinisohe  Industrie  fiir  feuerfeste  Prodiicte, 
Hendorfam-Hhein,"  now  makes  clay  tubes  12cni.  or 
locni.  long  liy  lOcni.  diameter,  wliicli  are  used  in  the 
place  of  llint  for  Glover  lowers.  In  this  manner  a  far 
greater  available' surface  is  obtained,  and  owing  to  the 
small  weight  of  these  tubes,  the  structure  need  not  be  so 
stronii. — S.  H. 


Maiuifactwc  of  Zinc  Chloride.     Chem.  Zeit.  1905,  1885. 

Scrap  zinc  placed  in  a  stone,  cast  iron,  or  wooden 
vessel,  is  dissolved  in  hydrochloric  acid.  The  solution 
is  neutralised  with  sodium  carbonate  warmed  from  40' to 
50°  C,  and  a  little  bleaching  powiler  added  to  precipitate 
iron  and  manganese.  The  clear  zinc  chloride  solution 
is  siphoned  off  and  boiled  down  in  enamelled  iron  pots. 
The  evaporation  is  continued  until  the  liquor  shows  a 
heat  of  230  to  240'  <;.,  a  little  potassium  chlorate  is 
added  to  oxidise  any  organic  matter,  and  some  pure 
hydrocldoric  acid  carefully  poured  into  the  hot  solution 
in  order  to  di.ssolve  any  basic  salt.  The  mass  is  then 
allowed  to  solidify,  the  agitation  being  Ivept  up  all  the 
time,  and  while  still  warm  packed  in  iron  drums  of 
SOkgrms.  toSOkgrnis.  capacity,  which  are  at  once  closed 
air-tight.— S.  H. 


Improvements  in  tlie  Treatment  of  Stdphides  in  Alka- 
line Solutions  b>j  Eleetroli/sis.  H.  W.  Deacon,  F. 
Hnrtcr,  Widnes,  and  W.  Elmore,  Surrey.  Eng.  Pat. 
800,  .January  20,  1885. 

A  CURRENT  of  electricity  is  passed  through  solutions 
containing  alkaline  sulphides,  so  that  the  sulphides  con- 
tained in  the  said  solutions  may  be  decomposed  by  the 
current  in  such  a  manner  that  the  sulphur  is  deposited 
upon  the  anode,  hydrogen  being  evolved  at  the  cathode; 
or  that  a  portion  or  i)ractically  all  of  the  sulphur  is 
oxidised  at  the  anode,  hydrogen  being  evolved  at  the 
cathode.  The  alkali  metal  of  the  alkaline  sulphide  is 
thus  obtained,  either  in  form  of  caustic  alkali,  or  as  an 
alkaline  sulphate.  A  convenient  mode  of  removing  the 
sulphur  from  the  .anode  is  eflected  by  causing  the  anode 
to  travel  continually  by  mechanical  means  into  and 
through  the  solution,  and  afterwards  to  pass  by  a 
scrubber  or  bru.sh,  wliich  removes  the  sulphur  and  dis- 
charges it  into  a  suitable  receptacle. 


Improvements  in  the  Manufacture  of  Sulphur  from 
Sulphuretted  Hydrogen  and  Sulphurous  Acid,  or  a  Salt 
thereof.  .1.  W.  Kynaston,  Liverpool.  Eng.  Pat. 
2473,  February  24,  1885.     6d. 

It  is  proposed  to  carry  out  tlie  mutual  reaction  of 
sulphuretted  hydrogen  on  sulphur  dioxide  in  a  new 
manner.  Calcium  or  magnesium  sulphite  suspeudcil 
in  water  is  pumped  into  a  tiagstone  still,  provided  with 
a  wooden  agitator.  The  latter  is  caused  slowly  to 
revolve,  and  then  a  current  of  eulplmretted  hydrogen  is 
forced  in  through  a  leaden  pipe  reaching  to  the  liottom 
of  the  still.  After  a  few  minutes,  or  as  soon  as  the 
mixture  in  the  still  is  saturated  with  the  g,as,  dilute 
hydrochloric  .acid  (8  to  10' Tw.)  is  run  in,  and  so  regu- 
lateil  that  for  every  two  equivalents  of  sulphuretted 
hydrogen  passing  in,  two  equivalents  of  hydrochloric 
acid  are  added.  The  decomposition  takes  place  accord- 
ing to  the  equation  :—CaS03-l-2HCl +  2H.,S  =  CaCl.,-F 
3S-f.3ILO.  The  batch  is  then  run  off  to  a  filter  bed, 
where  the  sulphur,  which  is  in  a  pulverulent  condition, 
is  retained.  The  hydrochloric  acid  used  must  be 
perfectly  cold,  the  success  of  the  process  depending 
greatly  upon  the  temperature  being  kept  as  low  as 
possible  throughout.  It  is  contended  that  by  this  mode 
of  proceeding  the  formation  of  thionic  acids  and  a  con- 
sequent loss  of  sulphur  can  be  completely  avoided. 

— S.   H. 


Improvements  in  Decomposing  Liquors  containing  Chlor- 
ide oj  Magnesium.  J.  Wilson,  Berwick-on-Tweed. 
Eng.  Pat.  3098,  March  10,  1885.     (id. 

The  liquor  to  be  decomposed  i.s  evaporated  till  the  liquid 
has  a  temperature  of  300'  F.,  or  until  a  s.ample  on  cooling 
solidities  well.  This  concentrated  solution  is  then  run 
in  a  constant  stream  into  a  furnace,  where  it  is  mixed 
with  a  suitable  absorbing  agent;  and  the  resulting  solid 
mass  is  heated  until  it  is  sufficiently  decomposed.  It  is 
propo.sed  to  use  <as  absorbing  agent  the  product  of  the 
j  decomposition  of  the  concentrated  liquor  of  a  former 
operatmn.  These  steps  are  taken  with  a  view  of  pre- 
venting the  fusion  of  the  mass,  and  the  consequent 
destruction  of  the  furnace  bed. — S.  H. 


Improvements  in  the  Manufacture  of  Potassium  Sul- 
phites. A.  Uoake  and  F.  Hoberts,  London.  Eng. 
Pat.  5882,  May  13,  1885.  4d. 
This  invention  consists  in  tlie  manufacture  of  a  new 
bisulphite  of  potassium,  to  which  the  name  of  iso- 
anliydro-bisulpliite  of  potassium  has  been  given.  Potas- 
sium bicarbonate  or  a  mixture  of  potassium  sulphate 
and  calcium  hydrate  are  treated  at  a  boiling  temperature 
with  sulphurous  acid,  until  the  whole  base  is  converted 
into  bisulphite.  The  solution  is  allowed  to  crystallise, 
the  mother-liquor  being  .again  treated  with  more  base 
and  sulphurous  acid. — S.  H. 


Improvements  in  the  Production  of  Sulphurous  Acid  for^ 
the  Manufacture  of  the  Sulphites  and  Bisulphites  of 
the  Alkalis  and  Alkaline  Earths.  P.  Hart,  Man- 
chester.    Eug.  Pat.  13,950,  November  16,  1885.     4d. 

Sulphur  dioxide  in  a  practically  pure  state  is  obtained 
by  acting  with  strong  sulphuric  .acid  upon  any  of  the 
sulphides,  such  as  the  sulphiiles  of  iron,  copper,  lead,  tin, 
.antimony,  zinc,  arsenic,  etc.  In  practice,  finely  ground 
iron  pyrites  are  placed  in  a  c.ast-iion  retort,  and  mixed 
with  suliihuiic  acid  of  1750  sp.  gr.  Heat  is  then 
applied,  and  when  the  temper.ature  has  reached  400"  F., 
a  steady  stream  of  nearly  pure  sulphur  dioxide-gas  is 
evolved',  which  after  passing  a  cooling  arrangement  can 
be  used  for  the  manufacture  of  sulphites  or  bisulphites. 

— S.  H. 


Till.— GLASS,  POTTERY,  AND  EARTHENWARE. 

An  Improved  Method  of  Preparing  Glass  for  forming 
Coloured  Designs  thereon,  and  in  the  Means  of  Pro- 
ducing such  Coloured  Designs  thereon.  G.  K.  Cooke, 
London.     Eng.  Pat.  1431,  February  2,  1885.    6d. 

The  inventor  flashes  by  fusion  on  one  or  both  sides  of 
flat  glass  one  or  more  thin  films  of  coloured  glass.  A 
"resist  "of  asphaltum-wax,  or  other  m.aterial,  is  em- 
ployed to  form  the  design,  either  by  itself  or  by  leaving 
exposed  in  design  on  the  gl.ass.  Suitable  corrosive  .agents 
are  usedon  either  .side,  and  on  bothsides  when  producing 
contrasts  or  combinations  of  colours.  — T. 


Process  for  Prodncinq  on  Meted  Plates  a  Layer  of  Mate- 
rial as  a  Siibstiiiite  for  Lithogrnphie  Stones.  H.  J. 
H,addan,  Lomlon.  From  Julius  Wezel,  Saxony.  Eng. 
Pat.  3305,  March  13,  1885.  4d. 
LiTHOOR.VPiilc  stone,  chalk,  m<arble,  lime,  etc.,  are  dis- 
solved by  means  of  sulphuric  and  hyilrochloric  acids,  and 
from  this  solution  "chalk  combined  with  resinous  or 
fatty  acid"  is  preciiiitated  by  means  of  resin,  or  good  soft 
soap.  After  the  superlluous  acid  has  been  removed  by 
filtration,  the  residuum  is  dried  to  a  powder,  which  forms 
a  mixture  of  lime  in  combin.ation  with  fatty  or  resinous 
acid  and  sulphate  of  lime.  The  dry  powder  is  distributed 
mechanically  in  a  weak  solution  of  soda,  and  blown  on 
to  the  hot  nietal  plate  by  a  steam  injector,  or  other  suit- 
able contrivance. — E.  G.  C. 
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Improvements  in  the  Mamifactvre  of  Glass  Articles  Deco- 
ratedwith  Stripes.  W.  Boulton,  Andnan,  Kingswin- 
ford.     Eiig.  Pat.  SoS,"),  July  15,  18S5.     6d. 

The  inventor  purposes  to  apply  two  or  more  stripes  by  a 
single  act  to  tlie  article  to  be  decorated,  or  divide  a  single 
mass  of  decorating  metal  into  two  or  more  smaller 
masses,  each  of  wliicb  may  be  used  for  the  production  of 
a  decorated  .article.  He  details  the  manipulation  by 
which  the  result  is  effected.— T. 

Improvements  in  and  rrlatinq  to  Glass  Fiirnacrs.  From 
T.  W.  Synnott,  of  Wenoali,  New  .Tersev,  T.S.A.  Eng. 
Pat.  13,685,  November  10,  1885.     Sd. 

This  invention  is  applied  to  the  combination  with  a  glass 
furnace  of  a  tank  for  holding  batch,  or  glass-making 
material,  so  that  the  oper.ation  of  the  furnace  may  be 
carried  on  continuously.  There  are  numerous  drawings 
illustrative  of  the  construction  and  distribution  of  air  and 
steam-llues — the  glass  holding  tank-helm,  thebatch  hold- 
ing tank,  and  other  parts.  Tliere  are  seventeen  claims 
in  the  patent.— T. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

New  and  Improved  Building  Material.  E.  Kobbins, 
London.     Eng.  Pat.  12,80.S,' September  25,  1884.     6d. 

This  invention  consists  of  special  methods  to  heemployed 
in  preparing,  forming  and  finishing  concrete  materials  for 
building  and  other  purposes.  Unground  plaster  is 
submitted  to  various  processes,  such  as  boiling,  firing, 
pressure,  induration  by  immersion  in  various  liquids, 
treatment  ^^  ith  tar,  pitch,  alkaline  silicates,  acids,  dyes, 
sulphur  vapour,  etc. — E.  G.  C. 

Non-condticting  Compositions  or  Coalinqs.  E.  C.  C. 
Stanford,  Dumbarton.  Ping.  Pat.  13,.312,  October  8, 
1884.     4d. 

Impkovement  on  Eng.  Pat.  2132,  1882.  Inventor  uses 
silicate  .of  potash,  soda  or  ammonia,  in  conjunction  with 
wood-,  peat-,  seaweed-,  or  other  form  of  charcoal,  to  wliich 
mixture  he  prefers  to  add  a  little  lime,  magnesia,  alumina, 
or  silica,  in  powder.  With  such  addition  the  composition 
sets  like  cement. — E.  U.  C. 


Iniprovetnents  in  the  Mannfaeture  of  Portland  Cement. 
H.  J.  Cooper,  Wexford.  Eng.  Pat.  14,010,  October 
22,  1884.     4d. 

The  inventor  effects  economy  in  fuel  by  utilising  the  heat 
of  iron  slag  as  it  issues  from  the  furnace  in  a  molten 
state,  and  he  adds  to  the  slag,  while  in  this  condition, 
chalk,  limestone  or  lime,  afterwards  thoroughly  mi.xing 
the  materials  by  passing  the  mass  through  rollers,  mortar 
mills,  or  other  suitable  apparatus.  If  necessarj',  the 
operation  may  be  continued  by  heatin<j  the  mass  in  a  fur- 
nace, heated  by  coal,  coke  or  gas.  It  is  completed  by 
cooling  and  granulation,  followed  by  pulverisation. 
— E.  G.  C. 

Machinery  for  the  Production  of  Concrete  and  Mortar. 
A.  E.  Carev  and  E.  Latham,  Newhavcn  and  Liverpool. 
Eng.  Pat.  '14,115,  October  25,  1884.     6d. 

The  inventors  refer  to  a  previous  patent.  No.  1812,  ISSl, 
and  under  their  present  invention  they  efi'ect  the  pro- 
duction of  concrete  and  mortar  by  a  single  and  gradual 
mixing  of  the  required  materials,  instead  of  emjdoying 
double  mixing,  as  set  forth  for  concrete  in  the  above- 
mentioned  patent. — E  *"-   ^ 


G.  C. 


between  the  pre-heating  and  burning  spaces.  The  oblong 
form  is  better  than  the  circular.  The  lining  is  formed  of 
bricks,  made  by  highly  burning  "  marlstone  of  the  dolo- 
mite formation,"  so  that  it  forms  a  silicate  soluble  in 
'  hydrochloric  acid,  by  mixing  this  silicate  with  burnt 
dolomite,  moistening  the  material  w  ith  water,  and  press- 
ing it  into  the  required  form.  The  bricks  so  jiroduced 
harden  by  exposure  to  the  air,  and  may  then  either  be 
used  for  lining  the  furnace,  or  first  burnt. — E.  G.  C. 


Furnaces  for  Burning  Cement  and  other  Substances. 
P.  M.  Justice,  London.  Communicated  by  ('.  Pietrach, 
Germany.     Eng.  Pat.  14,.324,  October  29,  1884.     6d. 

The  improved  furnaces  contain  a  cooling  space,  a  burn- 
ing space,  a  pre-heating  space,  and  a  connecting  passage 


Imitation   Marble.     A.    Bruce  Jov   and  J.   J.    Lewen, 
London.     Eng.  Pat.  14,430,  October  31,  1884.     2d. 

C.v.ST.sof  statues,  etc.,  are  made  of  jilaster  of  Paris,  mixed 
with  zinc  white  (15 — 20  parts  of  the  former  to  one  of  the 
latter),  finely  Haked  mica  being  sometimes  added. 
When  quite  dry,  the  casts  are  inmicrsed  in  refined  lin.seed 
oil,  for  six  or  teven  days;  they  are  then  removed  and 
allowed  to  stand  in  a  warm  place  for  four  or  live  day.s. 
A  mixture  of  old  refined  linseed  oil  and  Hake  white  is 
now  apjdied  to  the  surface,  which  is  thus  caused  to 
present  tlie  appearance  of  old  marble. — E.  (i.  C. 


Improved  Artificial  Stone.      J.    Thompson   and  J.   H. 
Bryant.     Ping.  Pat.  15,014,  November  14,  1884.    4d. 

This  artificial  stone  is  manufactured  from  Portland 
cement,  granite  chippings,  iron  sing  and  silicate  of  soda, 
together  with  the  leqnisite  quantity  of  water.  The  pro- 
portions of  the  ingredients  preferred  by  the  inventors 
are — 

Portland  cement  15  parts  by  measure. 

Crushed  granite    15        ,,  ,, 

Crushed  iron  slag 40        ,,  ,, 

Silicate  of  soda 10        ,,  ,, 

Water 20        „  ,, 
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— E.  G.  C. 


Improvements  in  the    Utilisation  of  a   Waste  Product. 

J.  T.  Welch,  Carnarvon.     Eng.  Pat.  15,275,  November 

20,  1884.     4d. 
The  dfbris  of  slate  quarries  is  ground  up  and  .submitted 
to  hydraulic  pressure,  to  make  it  into  blocks.     These 
blocks,   if    dijiped   in  potters'  slip   and   burnt,  furnish 
excellent  liricks  and  tiles. — E.  G.  C. 


Process  for  rendering  Cements  Hydraulic.  W.  P.  Thomp- 
son, London.  Prom  R.  Kosse  and  P.  Wolters,  Bruns- 
wick.    Eng.  Pat.  8153,  July  G,  1885.     2d. 

CoMroi'ND  cements  are  rendered  hydraulic — while,  at 
the  same  time,  their  homogeneity  and  strength  are  in- 
creased— by  a  .su]ipleinentary  grinding  in  ball-mills  or 
similar  machines,  which,  by  compression,  bring  closer 
together  tlie  smallest  particles,  and  give  them  a  lamellar 
structure. — E.  G.  C. 

Machinery  for  Finely  Dividing  and  Tempering  Clay. 
W.  P.  Thompson,  Liverpool  and  London.  Prom  Clay- 
ton Potts  and  A.  Potts,  Indiana,  U.S.A.  Eng.  Pat. 
8554,  July  15,  1885.     6d. 

Cl.vv  is  automatically  pressed  against  a  revolving  cylin- 
der, which  removes  successive  portions  from  the  mass, 
and  so  effects  its  disintegration. — E.  G.  C. 


Improvements  in  Plastic  Compounds.      H.  W.  INlerritt, 
Mass.,  U.S.A.     Eng.  Pat.  8730,  July  20,  1SS5.     6d. 

"  .\SBESTINE,"  a  natural  mineral  deposit,  con.sisting  of 
sili<a  6r23  per  cent.,  magnesia  31  37  per  ceul.,  alumina 
rOO  iier  cent.,  ferrous  oxide  0'37  percent.,  and  water 
5  02  per  cent.,  is  ground  to  powder  ami  mixed  with 
quartz-sand  and  caustic  soda  or  potash  dissolved  in 
water.  The  result  is  a  plastic  ma.ss,  "  which  can  be 
worked  and  applied  like  mortar,  and  which,  w  hen  spread 
and  exposed  to  the  air,  turns  as  hard  as  a  stone,  without 
tendency  to  crack  or  crumble."     When  the  plaster  is 
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intended  to  be  applied  to  .smooth  surfaee.s,  as  luasoniy  or 
glass,  etc.,  a  small  proportion  of  silicate  of  soda  may  be 
advantageously  introduced. — E.  G.  C. 


rrescrving  Stone.  A.  W.  L.  Reddie,  London.  From  T. 
Egleston',  New  York.  Eng.  Pat.  9087,  July  28,  188.5.  2d. 
The  surface  of  the  .stone  is  saturated,  according  to  the 
reiiuircment  of  the  jiarticular  case,  with  "  fat-oil,"  with 
petroleum  products  dissolved  in  fatoil,  or  with  a  com- 
pound of  fat-oil,  petroleum  products,  and  suljihur. 

—  E.  G.  0. 

Improvcmdiis  in  Method  of  and  Appandus for  V ulcun- 
isiiiij  Rubbci:  V.  W.  SeahuiT,  Providence,  U.S..\. 
Eng.  Pat.  10,058,  August  25,  18!j5.     Gd. 

According  to  this  invention,  the  rubber  is  subjected  to 
the  action  of  superheated  steam  within  a  receptacle 
heated  e.xternally  by  an  auxiliary  furnace.  All  po.ssi- 
bility  of  condensation  of  steam  upon  the  rubber  is  in 
this  manner  avoided,  and  the  utmost  uniformity  in  the 
product  is  attained. — E.  G.  C. 

Improvements  in  the  Manufacture  of  Cement  or  Mortar. 

W.  Keller,  AixlaChapelle.     Eng.   Pat.    13,699,  Nov. 

10,  1885.  4d. 
The  cement  or  mortar  manufactured  according  to  this 
invention  is  composed  of  gypsum,  cement,  or  any  other 
binding  agent,  intimately  mixed  with  pieces  or  Hbres  of 
metal,  sucli,  for  example,  as  wire,  or  other  metallic 
bodies  imparting  a  fibrous  nature  to  the  product.  The 
hardness  of  the  product  and  its  power  of  resisting  tensile 
strain  are  said  to  be  greatly  increased. — E.  G.  C. 


X.— METALLTJRQT,  Etc. 

The  Extrartion  of  Zinc  from  Burnt  Pyrites.     T.  Mover. 
Chem.  "Zeit.  1885,  1904. 

Owing  to  the  large  percentage  of  zinc  which  is  found  in 
the  Siegen  pyrites,  the  burnt  ore  cannot  be  used  in  tlie 
blast  furnace,  and  tlius  forms  a  troublesome  tiy  product 
of  tlie  vitiiol  works.  It  is  tlierefore  very  important  to 
remove  the  zinc  from  the  burnt  ore  and  to  convert  it 
into  a  valual)Ie  product,  and  the  author  reports  on  .some 
experiments  made  by  him  with  that  view,  which, 
although  they  gave  a  negative  result,  may  be  of  interest 
to  others.  The  pyrites  contained  4047  per  cent,  sulphur 
and  8'92  per  cent,  zinc,  whereas  the  burnt  ore  tested 
8'05  per  cent,  sulphur  and  1254  per  cent.  zinc.  After 
powdering  and  igniting  it  once  more,  it  only  contained 
r9o  per  cent,  sulphur,  which  residue  is  probably  present 
in  the  form  o.f  sulphates.  The  zinc  must  now  be  in  the 
state  of  oxide.  It  was  tried  to  extract  the  zinc  oxide 
with  a  solution  of  ammonium  sesquicarbonate,  but 
although  the  digestion  was  kept  up  for  eight  hours, 
agitating  all  the  while,  only  30'G  per  cent,  of  the  zinc 
and  292  per  cent,  of  the  sulphur  present  in  the  burnt 
ore  could  be  dissolved.  This  reaction  can  therefore  not 
be  made  use  of  on  the  large  scale,  but  it  is  worth  men- 
tioning that  an  analogous  method  for  the  extraction  of 
zinc  oxide,  which  is  formed  by  the  oxidation  of  zinc  by 
steam,  works  very  satisfactorily  in  the  desilvering  pro- 
cess of  lead  by  me.ans  of  zinc. — S.  H. 


I'he  Application  of  Thomas-Slar/  as  Artificial  Manure. 
Chem.' Zeit.  1886,  52,  83,  and  103. 

The  opponents  of  the  application  of  Thomas-slag  as  an 
artificial  manure,  hold  that  by  far  the  greater  part  of  the 
phosphoric  acid  in  the  slag  is  combined  with  iron,  and 
therefoi'e  not  worth  as  much  as  calcium  phosphate.  L. 
Blum  argues  that  this  view  contradicts  the  theory  of  the 
Thomas-process.  At  the  commencement  of  the  opera- 
tion siliciura  and  manganese  combine  with  a  small  por- 
tion of  iron,  and  afterwards  the  combustion  of  carbon 
and  phosphorus  takes  place.  Owing  to  the  high  tem- 
perature, the  lime  now  acts  on  tlie  metal  slags  formed, 


liberating  the  oxides  of  the  metals  and  combining  with 
phosphoric  and  silicic  acids.  Lime,  as  the  stronger  base, 
deprives  the  salts  of  a  less  strong  base  of  their  acid,  and 
the  phosphates  and  silicates  of  iron  and  mani^anese  are 
converted  into  the  corresponding  lime  salts.  This  is  also 
borne  out  in  practice  by  the  fact  that  if  lime  be  deliiient 
durini;  the  process,  the  depho.sphorisation  is  incomplete. 
The  Jag  running  otV  at  the  end  of  the  operation  there- 
fore contains  the  phosphoric  acid  chietly  as  calcium 
phosphate.  IMaltzan,  without  taking  any  notice  of 
Blum's  paper,  maintains  that  the  phosphoric  acid  in 
Thomas-slag  is  combined  with  iron,  and  he  dwells  on 
the  difficulty  of  dissolving  iron  pho.sphate,  especially  if 
this  has  been  previously  ignited.  He  characterises  the 
slag  as  a  phosphate  of  the  least  possible  .solubility. 
Furthermore,  certain  impurities  of  the  slag',  such  as 
metallic  iron  (four  per  cent.),  ferrous  oxide  (eighteen  per 
cent.),  calcium  and  iron  sulphide  (three  per  cent. ),  are 
injurious  to  the  life  of  young'  plants.  Anotlier  dis- 
advantage is  the  presence  of  a  high  percentage  of  caustic 
lime  (as  much  as  twenty-five  per  cent.),  which  makes 
the  application  of  ammonia  salts  quite  impossible. 
Wherever  the  use  of  Thomas-slag  proved  successful,  the 
application  of  lime  wouhl  have  had  the  same  result,  and 
slag  costs  eight  times  as  much  as  lime.  A  great  many 
patents  have  been  taken  out  for  the  elimination  of  iron 
and  caustic  lime  from  the  slag.  The  only  rational 
method  of  working  is  to  prepare  dibasic  calcium  phos- 
phate, as  in  Scheiblcr's  patents,  but  this  can  only  he 
done  at  an  ex]>ense  for  hydrochloric  acid,  which  makes 
the  processs  unremunerative.  Lately,  however,  the 
hydrochloric  acid  has  been  replaced  by  sulphur  dioxide, 
which,  mixed  with  air  (waste  gases  from  zinc  or  copper 
works,  etc. ),  rea<lily  attacks  the  powdered  slag,  convert- 
ing the  caustic  lime  into  gypsum  and  oxidising  the 
metallic  iron,  as  well  as  ferrous  and  manganous  oxides 
and  sulphides.  By  this  treatment  the  consumption  of 
liydrochloric  acid  is  reduced  to  a  third  (owing  to  the 
insolubility  of  gypsum),  and  since  all  the  iron  com- 
pounds are  converted  into  iron  oxides,  which  are  only 
slightly  soluble  in  dilute  hydrochloric  acid,  the  extrac- 
tion with  this  acid  produces  a  solution  of  phosphoric 
acid,  nearly  free  from  iron.  This  solution  may  then  be 
employed  for  the  manufacture  of  precipitated  phos- 
phates.—S.  H. 

Improvements  in  the  Mamifaclure  of  Iron  and  Steel. 

George  Rowell,  M.D.,  South  Kensington,  S.W.     Eng. 

Pat.  1866,  February  10,  1885.  8d. 
A  PART  of  the  reduced  iron  is  to  be  forced  upwards  from 
the  crucible  of  the  furnace  through  tubes  situated  in  the 
walls,  and  to  be  blown  in  as  a  spray  at  the  tuyeres 
with  the  blast,  with  the  object  of  reducing  any  ore 
which  h.as  escaped  reduction.  The  metal  is  cast  in 
ingots  under  pres.snre  by  means  of  a  special  apparatu.s 
descriljed  in  the  specification. — W.  G.  M. 


Improvements  in  Se^mrating  Metals  from  their  Ores, 
Refining  Metals,  Making  Alloi/s  of  Metals,  and 
Analogous  Operations.  Leon  (iuentin  and  Arthur 
Brin,  Paris.     Eng.  Pat.  2025,  February  13,  1885.     Sd. 

The  ore  or  metals  to  he  reduced,  refined,  or  alloyed,  are 
placed,  in  a  finely-divided  condition  and  mixed  with 
powdered  coal,  in  a  crucible  which  should  he  as  free  as 
possible  from  silica.  Into  the  middle  of  the  mass  an 
earthenware  pipe  is  introduced.  The  whole  is  heated  to 
a  "cherry  red  in  a  suitable  furnace,  and  then  to  a  far 
higher  temperature.  O.xygen  is  then  blown  through  the 
central  tube,  causing  rapid  oxidation  of  the  fuel.  The 
melted  metal  is  finally  poured  into  moulds.— AV.  G.  M. 


Improvements  in  Vessels  or  Baths  fur  Galvanising,  Tin- 
ning or  Coating  Iron  or  other  Metal.     William  Henri 
Luther,  Gla.sgow.     Eng.  Pat.  212G,  February  16,  1885. 
8d. 
The  improved  vessels  consist  of  long  troughs  of  cylin- 
drical  or   other  section,    but   wilh  a   lontracted   mouth 
running   longitudinally,   and   fitted   with   vertical   bars 
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placed  at  intervals  to  act  as  guides  to  the  plates  being 
dipped.  The  troughs  are  made  cither  in  one  piece  or  of 
welded  plates  (not  riveted),  and  are  set  in  a  Ihie  running 
the  entire  length  of  tlie  vessel,  and  communicating  at 
one  end  with  the  fire-grate,  and  at  the  other  witli  the 
chimncv  stack. — W.  G.  M. 


Improvements  in  the  Manufacture  of  Refractory  Mate- 
rials and  othrr  Fire-resisting  Articles  snitablc  for 
Lining  Fnrndces  and  Conrcrters,  and  for  ullier  Uses. 
W.  .1.  A.  Donald,  Glasgow.  Kng.  Pat.  2775,  Marcli 
2,  1S8.5.     (id. 

Irish  bauxite  or  alum  clay  is  calcined  and  then  ground 
witli  sufbcient  milk  of  lime  to  form  a  paste.  The  pro- 
duct may  be  used  for  lining  and  cementing  furnaces,  in 
the  manufacture  of  refractory  bricks,  retorts,  crucibles, 
etc.  A  small  quantity  of  uncalcined  clay  may  in  some 
Ci.ses  be  mi.xed  with  the  calcined  bau.\ite. — E.  G.  C. 


Improved  Metallic  Etching  for  Prodiicinri   Designs  in 
Helief  arid  in   Tn-o  Colours.     Alfred  Tiper,   Woher- 
hampton.     Eng.  Pat.  3419,  March  17,  18S.'>.     Sd. 
Upon  a  surface  prepared  by  clectrolytically  depositing 
one  metal   upon   the   surface    of    another    of    ditlerent 
colour,  the  design  to  be  produceil  is  painted  in  an  acid- 
resisting    medium,    such   as  asphaltum   varnish.      The 
plate  so  prepared  is  then  immersed  in  an  acid  which  will 
attack  the  <leposited  metal  where  unprotected  by  the 
varnish.     On  removing  the  varnish  by  means  of  a  suit- 
able solvent,  the  design  appears  in  relief  in  the  plating 
metal  on  a  frosted  ground  composed  of  the  base  metal. 
— W.  G.  M. 

Improvejnents  in  the  Extraction  of  Compovnds  of  Phos- 
phorus from  Phosphide  of  Iron  or  "  Fcrro- Phosphor." 
W.  P.  Thompson,  Liverpool.    From  Luigi  Imperatori, 
DUsseldorf,  Prussia.     Eng.  Pat.  37(51,  March  24,  1885. 
6d. 
Some  works  in  Germany  produce  a  pig-iron,  containing 
ten  to  fifteen  per  cent,  of  phospiiorus,  which  is  known  in 
the  market  as  "ferro-phosphor."     This  invention  relates 
to  the  extraction  of  phosphorus  from  that  material  in 
the   form   of  alkaline   phosphates.      The  process  is  as 
follows :— The  crushed  material  is  nii.ved  with  calcined 
potassium  or  sodium  .sulphate  in  such  [proportions  that 
the  alkali  can  combine  with  the  whole  of  the  phosphorus 
to  form  a  normal  phosphate.     The  mi.xture  is  placed  in 
an  ordinary  rotating  black-ash  furnace  and  heated  with 
continuous  agitation  to  a  low  red  heat.     The  phos]ihorus 
is  oxidised  to  pliosphoric  anhydride,  and  the  alkaline 
sulphate  reduced.     Sulphide  and  oxide  of  iron  are  pro- 
duced at  the  same  time,  thus — 

2Fe4P  4-  3Na,S04  =  2NaaP04  +  3FeS  -I-  4Fe( )  -F  Fe. 

As  soon  as  the  mixture  is  fused  it  is  discharged,  and 
after  cooling  lixiviated  with  water  at  30°  C.  The  solu- 
tion is  concentrated  and  allowed  to  cry.stallise,  whereby 
tribasic  sodium  pliosphate  (NajPttj-l-  12H-j(.))  is  obtained. 
The  crystals  of  the  tribasic  salt  exposed  to  an  atmospliere 
of  carbon  dioxide  arc  converted  into  bibasic  sodium 
phosphate  atid  sodium  carbonate,  thus — 

SNaaPOj  +  CO.,  -^  H.,0  =  2Na.,HP0i -H  Na-^COa. 

The  crystals  can  be  separated  by  crystallisation.  Tlie 
bibasic  sodium  phosphate  may  also  be  treated  with  an 
equivalent  of  calcium  sulphate,  whereby  bibasic  |)hos- 
phate  of  lime  and  sodium  sulphate  are  obtained.  Or, 
the  bibasic  sodium  phosphate  is  mixed  with  an  equiva- 
lent of  animonium  sul]ihate,  to  produce  ammonium- 
sodium  phosphate.  Froui  the  residues  (iron  sul|)hide 
and  oxide)  tlie  sulphur  may  be  recovered  or  the  residues 
mav  be  mixed  and  roasted  with  common  salt,  whereby 
hyarochloric  acid  and  sodium  sulphate  arc  obtainable. 
The  process  may  be  further  simplilicd  liy  r\iuning  the 
molten  iron  phosphide  into  tlic  revolving  furnace,  in 
which  salt-cake  has  previously  been  ]daced.  In  this 
case  the  furnace  needs  no  heating.  The  rotation  nnxes 
the  ingredients,  and  after  a  few  revolutions  the  reaction 
is  complete.  The  mass  is  then  discharged  and  treated 
as  already  described. — S.  H. 


XI.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 

Improvements  in   the  Production  of  Compounds  which 
may    be    usefully    employed  for   the    Destruction   of 
Insects   on    Plants  or    Animals,    as  Lubricants,    for 
Shecp-dippinij,  and  gcneralli/  as  Soajys  or  Detergents 
for    tVashini/,    Cleansinij,    and    Purfi/inq   Purposes. 
C.  T.  Kingze'tt.  Eng.  Pat.  2210,  February  i7,  1SS5.  Gd. 
Clil^DK  turpentine  or  rosin  is  dissolved  in  sanitasoil,  or 
rosin-spirit,  or  rosin-oil,  and  is  then  .saponilied  by  caustic 
alkali  solution,  sp.  gr.  1'300.     Camphor  is  added  to  en- 
sure a  permanently  fluid  product,  which  is  medicated  by 
the  addition  of  disinfectants,  such  as  thvmol,  etc. 

'     — W.  L.  C. 

Improvements  in  the  Production  oj  Compounds  or  Mix- 
tures to  he  Uicd  fur  the  Destruction  of  Insects  :  also 
for  Washinrj  Animals;  and  generally  as  Soaps  or 
Detergents  ;  and  for  Purifying  Purposes.  C.  T.  King- 
zett.  '  Eng.  Pat.  3855,  March'25,  1885.     4d. 

Petroleum  spirit  or  thymol,  with  or  without  sanitas  oil. 

etc.,  is   mixed  with  rosin,  or  rosin  oil,   which  is  then 

saponified  with  caustic  soda. — W.  L.  C. 

Improvements  in   the  Production  of  Liquid  Soaps  and 
other   Liquids,   wliich  may  be    usefully  employed  us 
Insecticides  :  also  for  Washing  Aninuils,  and  for  Pre- 
serving and  r/eneral  Purifying  Purposes.     C.  T.  King- 
zett.     Eng.  Pat.  3894,  Marcli  20,  1885.     6d. 
Rosin  or  crude  turpentine  is  dissolved  in  alcohol,  and 
saponitied  by  potash.     To  this  may  be  added  an  alcoholic 
solution  of  a  fatty-acid  soap,  and  various  disinfectants, 
etc. ,  as  well  as  the  products  mentioned  in  the  two  patents 
described  above. —  W.  L.  C. 


A  Neu'  or  Improved  Method  of  Scouring  or  Removing 

the  Oil  from  Animal  and   Vegetable    Substances    by 

means  of  hifusorial  Earth  and  Heat.     L.   A.   Groth. 

Eng.  Pat.  3977,  March  25,  1885.     4d. 

The  substance  to  be  cleansed  is  heated  with  infusorial 

earth  to  15'  above  the  melting-point  of  the  oil,  and  the 

whole  is  then  washed  with  hot  water. — W.  L.  C 


Improvements  in  Treating  or  Utilising  Soap-snds.    J.  H. 
Ashwell.     Eng.  Pat.  6667,  June  2,  1885.     4d. 

To  liquor  strongly  charged  with  soapy  or  fatty  matter, 
\  caustic  or  carbonated  alkali  is  added,  and  the  whole  is 
i  kept  at  125°  F.  A  scum  which  rises  is  removed  and  de- 
'  compo.sed  by   mineral  acids,   while  the  clear  liquid  is 

decolourised  by  animal  chai"coal,  and  used  over  again. 
X  ■  -W.  L.  C. 

Improvements  in.  Sheep-wash.      R.   Morris  and  W.    G. 

Little.     Eng.  Pat.  14,098,  November  18,  1885.     4d. 
The  addition  of  glycerine  to  finely-divided  solids,  such  as 
flowers  of  suljihur  or  white  arsenic,  when  suspended  in 
water,  jirevents  them  from  aggregating  together  into  a 
hard  mass. — W.  L.  C. 


XIL-PAINTS,  TAENISHES,  AND  RESINS. 

Improved  Anti-fouling  and  Preservative  Composition  for 
Coating  Ships'  Bottoms,  etc.  J.  S.  Gisborne,  Wal- 
thamst'ow.  Eng.  Pat.  312,  January  9,  18S5.  4d. 
This  composition,  which  may  be  applied  in  the  usual 
way  by  a  hnish  or  otherwise,  consists  of  the  following 
ingredieats : —Mercury,  lOlh.  ;  litharge,  91b.;  blonde, 
zinc-white,  white-  or  red-lead,  or  otlier  like  material, 
14lb.  ;  chalk  (preferably  in  a  finely-divided  state)  151b.  ; 
boiled  linseed  oil  sutiicient  to  form  a  pigment  of  the  re- 
quired consistency. — E.  G.  C. 

An  Improved  Paint  or  Pigment.     W.  R.  Lake,  London. 

From  J.  P.  Perkins,  Illinois,  TT.S.A.     Eng.  Pat.  8737, 

.Inly  20,  1885.     4d. 
Sll.R'.VTK  slag  fron\  iron  furnaces  is  extremely  finely  com- 
minuted, when  it  unites  with  oil  or  other  vehicles  to  form 
a  product  "  having  in  a  high  degree  all  the  valuable  pro- 
perties of  iron  paint,  and  having    hotter    (lowing  and 
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enduring  qualities  than  any  other  iron-paint  compound 
hitherto  produced."  Portions  of  the  slajr  are  selected, 
consisting  of  silicate  of  iron  in  a  practically  i)ure  state, 
or  with  but  a  small  admixture  of  foreign  substances. 

— E.  G.  C. 

An  Improved  Varnish  or  Size.     W.  Macrom,  Glasgow. 
Eng.  Pat.  9413,  August  7,  1S85.     2d. 

This  varnish  is  suitable  for  sizing  wall  and  other  papers, 
fabrics,  etc.,  preparatory  to  decorating  them  with  dry 
colours  ;  for  waterproohng  paper,  felt,  and  other  fabrics; 
and  as  a  substitute  for,  or  for  mixing  with,  varnishes  at 
present  in  use,  in  the  manufacture  of  letterpress  and 
lithographic  printing  inks,  and  for  mixing  with  oil  paints 
to  secure  against  "skinning"  while  in  bulk.  The  names 
of  the  ingredients  of  the  varnish  or  size,  and  their 
approximate  proportions,  are  as  follow  : — Odourless  seed 
oil,  72  parts  by  weight  ;  resin,  32 ;  paratlin  wax,  16 ; 
beeswax,  4  ;  copal  varnish,  1. — E.  G.  C. 


Improvrmcnts  in  the  Manvfacture  of  Dry  Colours.     W. 
Macrom,  Glasgow.  Eng.  Pat.  9414,  ,\ugnst  7,  1885.  2d. 

The  inventor  dissolves  aniline  or  other  colouring  sub- 
stances in  water  or  in  methylated  spirit  (or  in  ,a  mixture 
of  the  two),  incorporates  the  di.ssolved  colours  with 
ground  talc,  kneads  and  dries  liy  heat  or  exposure  to  the 
air,  and  hnally  pulverises  them.  — E.  G.  C. 


Improvements    in   Machinerij   for  Makinri  Tnbinrj  and 

Cord  of  Indiar libber,  and  other  Materials,  in  a  Flastie 

State.    A.  AV.  L.  Keddie,  London.    From  V.  Royle  and 

J.  Royle,  jun.,  Paterson,  New  .lersey,  U.S.A.     Eng. 

Pat.  10,.3.57,  September  1,  188.5.     6d. 

Combined  with  the  pressure  cylinder,  presser  and  die 

of  a  machine  for  making  tubing  or  covering  wire,  is  a 

core  made  separate  from  the  pressor,  with  a  cfire-liridge 

adjustable  transversely  to  the  axis  of  tlie  core  and  die. 

The  core-bridge  serves  to  "adjust  the  core  concentric 

with  the  die."    Various  other  improvements  are  detailed 

in  the  specification. — E.  G.  C. 


Improved  Process  of  Hardeninr/  Balsams,  Resins  and 

Hesinons  Compounds  or  Products,  Fats,  Oils,  Tar,  Pitch 

and  Jlituminous  Products.     A.    M.    Clark,  London. 

From    Wirth  &   Co.,    Frankfort-on-tlie-Main.      Eng. 

Pat.  (amended  November  30,  1885)8036,  May  21,  1884. 

6d. 

Nati'RAL  pine  resins  and  balsams,  and  tlie  products 

obtained  from  the  same,  also  fossil  resins  of  the  recent 

period,  are  found  to.ittain  a  higlier  softening  point  wlien 

the  acids  contained  in  them  are  made  to  combine  with 

caustic   lime  and  other  caustic  alkaline  earths,  either 

partially  or  wholly.     Fats,  oils,  i>itch,  and  ilitt'erent  kinds 

of  tar  can  also  be  brought  to  a  higher  softening  point,  if 

mixed  with  resins,  which  have  been  hardened  as  above  i 

described.     Alkalis  must  not  be  used  in  this  process  ;  in 

fact,  by  rendering  the  mass  greasy,  and  forming  with  the 

resin  a  soap  soluble  in  water,  they  do  more  harm  than 

good. — E.  G.  C. 


XIY.-AGRICULTURE,  MANURES,  Etc. 

Direct  Fixation  of  Atmospheric  Nitrogen  by  Cerlain 
Arqillaccons Soils.  M.Berthelot.  Compt.  Rend.  101, 
775—784. 

The  source  of  the  nitrogen  compounds  present  in  soils 
has  long  been  discussed,  but  the  question  is  still  un- 
decided. It  appears  certain  that  the  loss  of  nitrogen  l>y 
the  decay  of  plants  and  tlie  removal  of  crops,  is  not 
entirely  compensated  by  the  gain  due  to  the  nitric  acid 
and  ammonium  nitrite  formed  in  the  atmosphere  by  the 
passage  of  electricity.  The  exiierimenf s  described  by  the 
author  show  tb.at  certain  soils  have  the  power  of  absorb- 
ing free  nitrogen  from  the  air.  Five  distinct  series  of 
experiments  were  carried  out  simultaneously  during  two 
years,  four  different  argillaceous  soils  being  made  use  of. 


Each  kind  of  soil  was  simultaneously  subjected  to  the 
following  conditions  during  the  twoycars  : — (1)  K  portion 
of  each  was  allowed  to  remain  in  a  well-lighted  room, 
the  walls  of  which  were  newly  cemented  ;  (2)  a  portion 
was  placed  in  a  meadow  under  shelter  ;  (3)  a  portion  was 
placed  on  the  top  of  a  tower,  28  metres  high,  without 
shelter  ;  (4)  a  portion  was  placed  in  vessels  hermetically 
sealed  ;  (5)  a  portion  was  subjected  to  sterilisation  by 
heating. 

Analyses  of  combined  nitrogen  (by  the  soda-lime  pro- 
cess) of  ammonia,  of  nitrates,  and  also  of  moisture,  were 
made  from  time  to  time,  and  the  results  are  given  in  the 
tables  in  the  original  paper. 

(1.)  The  soils  were  placed  in  open  glazed  earthenware 
pots,  each  pot  containing  50  toOOkilos.,  and  were  kept  in 
a  dry,  well-lighted  room,  freshly  cemented  on  all  sides. 
It  was  found  that  there  was  a  continuous  increase  of  com- 
bined nitrogen  during  the  summer  months,  but  not  in 
winter,  but  that  it  bore  no  relation  to  the  amount  of 
ainmoniaor  of  nitrates,  which  sometimes  increasedslightly 
and  sometimes  decreased. 

(2.)  Glazed  porcelain  pots  perforated  at  the  bottom,  and 
containing  Ikilo.  of  soil,  were  placed  in  a  meadow,  on 
trestles,  under  a  small  roof,  to  protect  them  from  vertical 
rain.  During  dry  weather  they  were  watered  with  dis- 
tilled water,  the  nitrogen  in  which  had  been  determined. 

(.3.)  Similar  pots  were  placed  on  boards  on  the  top  of 
a  tower,  and  were  exposed  to  rain.  During  the  wliolc 
period  rain  was  collected  in  vessels  of  known  surface, 
standing  near  the  pots,  and  the  nitrogen  was  determined. 
Atmospheric  ammonia  was  also  estimated  by  absorbing 
it  in  sheltered  vessels,  containing  dilute  sulphuric  acid. 
The  nitrogen  absorbed  by  the  soils  was  from  four  to 
eight  times  as  great  as  the  total  nitrogen  in  the  rain  and 
in  the  atmosphere. 

(4. )  The  soils  were  placed  in  white  glass  Hasks,  of  four 
litres  capacity,  filled  with  air,  and  containing  Ikilo.  of 
soil.  The  Hasks  were  closed  with  ground  stoppers,  and 
some  were  kept  in  the  dark,  some  exposed  to  light.  A 
little  water  was  added  at  first. 

In  all  these  cases  there  was  a  gradual  increase  of  com- 
bined nitrogen,  and  .since  its  amount  bears  no  relation  to 
that  of  ammoniacal  nitrogen,  or  of  the  nitrogen  of 
nitrates,  it  is  clear  that  the  element  cannot  be  absorbed 
in  the  form  of  ammonia,  or  of  nitrates,  but  as  amido- 
compounds  insoluble  in  water,  such  as  are  present  in 
living  organisms.  The  action,  therefore,  appeared  to  be 
due  to  micro-organisms  ;  and  this  conclusion  was  borne 
out  by  the  fact  tliat  after  heating,  the  soils  lost  their 
power  of  absorbing  nitrogen. 

(5.)  A  kilo,  of  .soil  was  placed  in  a  flask  of  4  litres 
capacity,  and  heated  to  a  100°  for  two  hours,  and  finally 
exposed  to  the  action  of  a  current  of  steam  for  five 
minutes.  The  air  which  entered  on  cooling  was  filtered 
through  cotton  wool,  soaked  with  hot  glycerol.  Even 
when  exposed  to  the  free  air,  and  after  a  small  quantity 
of  unsteriliseil  soil  had  been  added,  no  increase  of  nitro- 
gen was  observed. 

The  subjoined  table  shows  the  general  results  of  the 
research. 


Substance. 


Yellow  Argillaceousl 
Sand   / 

Yellow  Argillaceous  I 
Sand   ( 

Crude  Kaolin 

Kaolin   


00910 
0-1119 
00210 
01065 


0-1289     0-1179 


0  1503 
00191 
0-I23G 


0-1639 
0-0J07 


0-0983 
0-1295 
00353 
OllU 


0-1396 
0-0557 
0-1497 


The  quantities  of  nitrogen  are  in  grms.  per  kilo.,  and 
the  increase  was  for  the  season,  April  to  October,  1885. 

According  to  Lawcs  and  (Jilbert,  the  gain  of  nitrogen 
due  to  salts  dissolved  in  rain  amounts  to  Skilos.  per  hec- 
tare, while  at  Montsouris  the  quantity  was  estimated  at 
r7kilos.  per  hectare.  The  quantity  lost  by  the  soil  by 
the   removal  of   crops,   amounts   to  50   to  60kilos.,   so 
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that  there  must  be  a  total  loss  of  at  least  40— SOkilos.  per 
hectare.  M.  Berthelot  calculates  that,  at  the  lowest 
estimate,  the  gain  by  absorption  of  free  nitrogen  is  from 
20  to  32kilos. ,  an  amount  wliioh  would  be  nearly,  if  not 
quite  sutticient  to  balance  the  annual  loss. 

Papers  have  since  been  publisheil  by  M.  Joulie  (Compt. 
Maul.  101,  1008— 1011, and  by  M.  Deherain,  Compt.  Mend. 
101, 127.3— 1  "270),  embodying  results  which  are  conlirmatory 
of  M.  Berthelot's,  in  so  far  that  under  certain  circum- 
stances the  soils  examined  contained  more  nitrogen  at 
the  end  than  at  the  beginning  of  the  season.  M.  Joulie 
found  a  very  much  greater  increase  with  argillaceous  soil 
than  with  sand,  but  in  both  cases  there  was  in  general  an  ' 
increase  of  nitrogen.  Both  these  diemists  grew  crops  on 
the  soils  experimented  on.  M.  Deherain  draws  attention 
to  the  suggestion  of  Lawes,  Gilbert  and  Warington,  that 
soils  may  possibly  obtain  nitrates  from  subterranean 
■water,  but  this  could  not  have  occurred  in  either  M. 
Berthelot's  or  M.  Joulie's  experiments, — S.  Y. 


Utilising  Basic  Cinder  as  Manioc.  J.  M.  H.  Mtinro, 
Downton  ;  and  T.  Wriglitson,  Stockton-on-Tees.  Eng. 
Pat.  250,  January  7,  1885.     Cd. 

The  basic  cinder  is  ground  and  mi.\ed  with  ordinary  or 
high  grade  superphosphate,  in  quantities  insufiicicnt  to 
completely  precipitate  the  soluble  phosphate  of  the  latter. 
In  this  way  a  manure  is  obtained  containing  sohible,  pre- 
cipitated, and  undissolved  (cind(?r)  pliospliates,  all  of  high  I 
fertilising  value.  The  uuoxidiseil  sulphur  of  the  basic  j 
cinder  is  expelled  as  sulphuretted  hydrogen  gas.  The 
proportion  of  oxides  of  iron  in  the  product  is  not  excessive.  ! 
The  drying  properties  of  the  alkaline  cinder  may  be  1 
taken  advantage  of  Ijy  mixing  the  cinder  with  super- 
phosphates containing  excess  of  acid  or  moisture.  The 
high  manorial  value  of  the  phosphates  contained  in 
ground  basic  cinder  has  recently  been  demonstrated  by 
several  series  of  experiments. — J.  M.  H.  M. 


Improvements  in  the  Process  of  Extracting  Saccharine 
Matter.  H.  J.  Haddan.  From  Conrad  Frobach, 
Berlin.     Kng.  Pat.  1453,  February  2,  1885.     6d. 

The  mola.sses  or  other  impure  sugar  solution  is  made 
into  a  solid  mass  by  mixture  with,  and  ab.sorption  by  saw- 
dust, or  other  (inely-dividcd  vegetable  matter,  and  the 
mass  is  then  lixiviated  by  strong  alcohol.  It  is  also  pre- 
ferred to  treat  the  impure  .syrup  previously  to  the  above 
operations,  by  a  modiHcatiou  of  Marguerite's  process,  to 
remove  sulphates. — A.  J.  K. 


the  Decolorisation  of 
.  Pat.  12,875,  October 


Improvements  in  Apparatus  for 
Saccharine  or  other  Liquor.  En, 
27,  1885.     8d. 

Improvements  in   and   relating   to  Bone-black   Filters. 
Eng.  Pat.  12,871,  October  27,  1885.     8d. 

An  Improved  Process  and  Apparatus  for  the  Purifica- 
tion and  Decolorisation  of  Hugar.  Kng.  Pat.  12,874, 
October  27,  1885.     Sd. 

All  the  above  three  Patents  by  W.  K.  Lake.    From  F.  O. 
Mathiesen,  Xew  York. 

These  specifications  relate  to  a  process  of  continuous 
filtration  of  saccharine.sohitions  upwards  through  a  column 
of  bone  black,  to  methods  for  sujiplying  the  liquor  to  the 
bone-black  filters  used,  and  to  a  description  of  the  said 
bone-black  filters,  and  of  special  apparatus  for  constantly 
removing  the  exhausted  char  and  supplying  its  place  by 
re-calcined  boue-charcoal. — A.  J.  K. 


Converting  Scrap  and  Old  Leather  into  Manure.  James 
Ross,  Old  Kent  Road,  Surrey.  Eng.  Pat.  1835, 
February  10,  1885.     8d. 

The  leather  scrap  is  introduced  into  a  vessel  with  a  false 
bottom,  perforated  with  holes.  Below  this  are  two  steam 
jets  opposite  to  each  other,  and  above  the  vessel  is 
covered  by  a  sliding  hood,  the  apex  of  which  is  connected 
with  a  series  of  I'-tubcs  for  condensing  the  waste  steam 
and  the  ammonia  evolved  during  the  process.  Sometimes 
horse-hoof  parings  are  added  to  the  old  leather.  The 
grease  from  the  leather  is  liquefied,  and  collects  in  the 
space  below  the  perforated  plate.  When  the  leather  has 
been  rendered  sufficiently  friable,  it  is  ground  to  a  pow-  i 
der,  and  sold  as  "  torrefiue."— J.  M.  H.  M. 


Preparing  Phosphoric  A  cid  for  Use  as  Man  ure.  Franrois 
Barbe,  15,  Rue  Richelieu,  Paris.  Eng.  Pat.  2193, 
February  17,  1885.     4d. 

A  SOLUTION  of  phosphoric  acid,  prcjiared  by  the  action 
of  sulphuric  acid  on  bone  phosphate,  is  evaporated  to  a 
syrup,  which  is  absorbed  by  the  addition  of  some  ]>orous 
material,  such  as  finely-divided  silica,  infusorial  earth, 
or  sawdust. — J.  M.  H.  M. 


XY.— STJGAE,  GUMS,  STARCHES,  Etc. 

Source  of  the  Presence  of  Puiffinosc  (MclUtosc)  in  the 
Products  of  the  Manufacture  of  Sugar.  E.  von  Lipp- 
mann.     Ber.  18,  3087—3090. 

In  furtherance  of  ToUcns'  investigations  on  the  presence 
of  raffinose  in  molasses,  treated  by  the  strontium  process 
(this  Journal,  4,  290),  the  author  has  successfully  isolated 
this  substance  (which  possesses  such  high  rotating  power 
on  polarised  light)  from  beet-juice,  l>y  subjecting  the 
latter  to  the  strontium  process,  .as  applied  to  the  extr.ac- 
tion  of  sugar  from  mola.sses.  Hence  the  formerly  sup- 
posed pre.sence  of  raihuose  in  beet-juice  is  now  an  estab- 
lished fact.— D.  B. 


XYL— BREWING,  WINES,  SPIRITS,  Etc. 

An  Improved  Process  of  Brewing  for  obtaining  Tem- 
perance or  Non-intoxicating  Beers.  A.  Manbr6, 
London.     Eng.  Pat.  58,  January  1,  1885.     Gd. 

The  inventor  prepares  beers  from  the  ordinary  brewing 
materials,  which  possess  body  and  great  nourisliing 
properties,  but  only  contain  from  1  to  2  per  cent,  of 
alcohol.  He  makes  his  mash  in  a  closed  vessel,  capable 
of  resisting  an  internal  pressure  of  90  to  1001b.  per  squjire 
inch,  and  in  this  he  heats  the  malt  (which  is  ground  very 
finely,  and  the  husk  sifted  out),  or  malt  substitute  with 
water  to  175'  F.,  until  he  linds  that  sufficient  sugar  has 
been  formed  to  yield  1  to  2  per  cent,  of  alcohol  on  termen- 
tation.  He  then  raises  the  temperature  of  the  mash  to 
250 — 300'  F.  The  worts  so  obtained  iire  filtered,  and 
then  heated  with  the  hops,  or  extract  of  hops,  to  the 
same  temperature.  After  separation  of  the  hops  they  are 
subjected  to  fermentiition  in  the  usual  w.ay.  He  claims 
that  by  heating  tbe  wort  and  wort  and  hops,  to  the  above 
temperature,  he  renders  the  resulting  beers  more  stable. 
1  — G.  H.  M. 

Improvements  in  Preparing  Gelatinised  Grain  for  use 
i»  Brewing.  J.  Death,  Cheshuut.  Eng.  Pat.  1032, 
January  24,  1885.     Sd. 

The  gr.ain  is  gelatiniseil  by  means  of  a  hot  moist  blast, 
'  which  is  obtained  by  injecting  superheated  steam  into 
the  Hue  of  a  smokeless  fire.  The  blast  is  pa-ssed  through 
cylinders,  which  contain  the  previously  soaked  graiu. 
When  the  gelatinisatiou  has  reached  a  certain  point  the 
grain  is  withdrawn  from  the  cylinders,  and  either  dried 
on  a  malt-kiln  .and  ground,  or  used  direct  in  the  mash- 
tun.  Any  kind  or  condition  of  grain  m.ay  be  used,  and 
the  time  of  sleeping  varies  with  the  condition  of  the 
givain.  The  cylinders  are  made  to  revolve  during  the 
passiige  of  the  hot  moist  blast.  A  drawing  of  the  f  urn.ace 
u.sed,  and  a  full  description  of  the  cylinders  and  other 
apparatus,  accompany  the  specification. — G.  II.  M. 


An  Improved  Method  of,  and  Apparatus   for   Causing 
the     Germination     of    Burleij     and     other     Cereals. 
W   R.  Lake.     From  Gebr.  Stollwerck,  Cologne,  tier- 
many.     Eng.  Pat.  12,312,  October  15,  1SS5.     8d. 
This  consists  of  an  arrangement  by  means  of  w  liich  the 
temperature  and  aeration  of  barley,  whilst  undergoing 
'  germination,  are  placed  under  control.     The  barley  or 
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other  cereal,  after  being  steeped  in  the  usual  manner,  is 
phiced  in  cylinders  or  drums,  and  the  air  paseing  through 
these  is  heated  or  cooled,  as  required,  by  previously  cir- 
culating round  pipes,  tilled  with  hot  or  cold  water.  The 
gases  evolved  during  germination  are  removed  either  by 
an  exhauster  or  blower,  which  is  connected  with  the 
healing  and  cooling  arrangement.  The  apparatus  em- 
ployed is  to  some  extent  similar  to  that  described  in 
patents  1364  and  16,313,  1S84,  and  aims  at  replacing  the 
labour  and  uncertainty  of  working  the  grain  upon  the 
floors,  as  at  present  practised.  '  Full  de.scriptions  and 
drawings  of  plant  are  given. — G.  H.  M. 


all  the  incoming  water  must  be  partly  filtered  before  it 
reaches  the  lower  part  of  the  cistern.  He  next  secures 
in  that  lower  part  a  series  of  similarly  constructed 
upright  filters,  arranged  in  pairs  with  hollow  spaces 
between,  where  the  water  collects  after  the  second  fil- 
tration, and  is  then  withdrawn  in  a  puriHed  state. — B. 


XVIL-CHEMISTRY    OF    FOODS,    SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

{A)  CHEMISTRY  OF  FOODS. 

Improvements  relating  to  the  Preparation  of  Ferments. 
Moritz  Blumenthal,  Griinan,  Berlin.  Eng.  Pat.  5483, 
May  5,  1885.     8d. 

The  invention  relates  to  the  separation  of  pure  ferments 
from  the  organisms  or  substances  containing  the  same. 
It  contains  severe  criticisms  on  the  existing  methods  of 
obtaining  pepsin  and  rennet.  Practically,  he  claims  the 
use  of  saline  solutions,  with  or  without  acids — using  no 
"  preservative  "  agent  as  such — such  as  boric  acid,  borax, 
glycerine,  etc.  He  avails  himself  of  the  solubility  of 
pepsin  in  acids,  and  of  the  insolubility  of  chymosin 
therein,  to  produce  these  substances  respectively  in  a 
state  of  compar.ative  purity.  There  are  seven  claims  in 
the  patent.— T. 

Improvements  in  the  Preservation  of  Fruit.  J.  E.  Taylor, 
Ipswich.  From  W.  Peacock,  South  Melbourne.  Eng. 
Pat  14,233,  November  20,  1885.     4d. 

The  fruit  is  placed  in  an  air-tight  box,  the  air  from 
which  is  displaced  by  sulphurous  anhydride  by  admis- 
sion from  the  bottom.  The  odour  of  the  gas  is  expelled 
when  the  fruit  is  subsequently  boiled. — C.  C.  H. 


Improvements  in  the  Method  or  Proeess  of  Treating 
Liquids  or  Solutions,  etc.,  v:ith  Atmospheric  Air  and 
other  Gases,  in  order  to  p7-oduce  Oxidation,  etc.  W. 
F.  B.  Massey-Mainwaring  and  J.  Edmunds,  London. 
Eng.  Pat.  2884,  March  4,  1885.     Sd. 

A  PORTION  of  the  liquid  is  first  highly  oxygenated  by 
forcing  through  it,  in  a  closed  vessel,  compres.sed  air ; 
and  a  further  ])ortion  of  it  is  similarly  purified  by  the 
introduction  into  its  mass  of  the  tirst  part  treated  as 
above  described. — C.  C.  H. 


Improvements  in  the  Treatment  and  Purification  of 
Hewage.  W.  F.  B.  Massey-Mainwaring  and  J.  Ed- 
munds, London.     Eng.  Pat.' 2885,  March  4,  1885.     Sd. 

The  sewage  may  be  first  defecated  by  any  of  the 
methods  well  known,  after  which  the  effluent  from  the 
.settling  tank  is  oxidised  by  the  injection  of  water,  or 
any  other  liquid,  which  has  been  previously  highly 
charged  with  oxygen  under  pressure.  Rapid  oxidation 
of  the  organic  matter  contained  in  it,  is  stated  to  be  the 
result.— C.  C.  H. 


(B)  SANITARY  CHEMISTRY. 

A  Kew  or  Improved  Process  for  the  Manufacture  of  a 
Filtering,   Deodorisinij,    and  Decolourisinri   Substance 
from  Carbonaceous  or  "Lignite"  Clay.     G.  H.  Ellis,  I 
Exeter.     Eng.  Pat.  908,  January  22,  1885.     4d. 

Cebt.VIN  carbonaceous  or  "lignite"  clays  are  first 
pulverised  and  then  introduced  into  tanks  containing 
dilute  soda  or  borax.  The  tanks  are  heated  to  100°  C,  I 
the  mixture  being  thoroughly  stirred  until  it  becomes 
thick  or  puljiy.  The  material  is  then  removed  and 
spread  upon  drying  floors,  and  after  drying  is  broken  up 
into  rough  lumps  and  carbonised  in  suitable  retorts  or 
ovens.  During  this  operation,  any  sulphur  present  is 
removed  by  pa.ssing  steam  fieely  through  the  material. 
The  desulphurised  material  is  finally  quenched  in  water, 
dried  and  granulated. — E.  G.  C. 


Improvements  in  Disinfectant  and  Cleansing  Liquid. 
H.  Endemann,  Brooklyn.  Eng.  Pat.  14,391,  Novem- 
ber 24,  1885.     4d. 

Thkee  hundred  gallons  of  coal-tar  oil  I  04  specific 
gravity,  and  100  gallons  of  spirits  of  wood  tar  0-930 
specific  gravity  are  mixed.  To  100  gallons  of  this  mix- 
ture are  adiled  2001b.  of  oleic  soap,  prepared  with  caustic 
potash,  and  containing  43  per  cent,  of  oleic  acid.  To 
the  whole  bulk  of  the  mixture  are  then  added  4351b.  of 
potash  solution,  jirepared  by  dissolving  6  parts  of  caustic 
potash  with  46  parts  of  water. — C.  C.  H. 


Improvements    in    the    Filtration    and    Purification  of  \ 
Liquids.     J.   G.  Lorrain,   London.      Eng.   Pat.  2352, 
February  21,  1885.     Sd. 

Spongy  platinum  or  platinum-black  is  deposited  on  ex-  i 
tended  porous  surfaces,  or  on  woven  fabrics,  and  so 
exposed  in  a  filter  that  a  portion  of  the  filtering  surface  [ 
is  exposed  to  the  action  of  the  air.  It  is  proposed  to  free 
water  containing  sewer  giises  from  these  gases  by  filter- 
ing the  water  through  such  a  medium.  The  patentee 
shows  seven  different  methods  of  forming  his  "  plati- 
nised carbon"  filters. — C.  C.  H. 


Filtering   Water  or  other  Liquids.     A.   J.   Bell,   Man- 
chester.    Eng.  Pat.  2746,  ISIarch  2,  1885.     Sd. 

The  inventor  places  filtering  material  between  two  per 
forated  plates,  and,  with  a  filter  so  constructed,  closes 
the  area  of  a  water  cistern  near  its  upper  edge,  so  that 


Purification  and  Filtration  of  Wafers,  Sewage,  and 
other  Liquids.  P.  Smith  and  R.  Wild,  Manchester 
and  Littleborough.  Eng.  Pat.  16,514,  December  16, 
1884.     6d. 

One  gallon  of  a  solution  of  "aluminous  cake,"  or  sul- 
phate of  alumina,  is  added  to  every  .50  gallons  of  water 
or  sewage,  and  the  ctHucnt  is  passed  through  an  im- 
proved filter,  the  upjier  part  of  which  is  provided  with 
an  open  or  covered  receiving  tank.  From  this  tank  or 
chamber,  the  fluid  pas.ses  downwards  through  a  perforated 
grating,  and  through  the  filtering  materials  found  most 
suitable  (by  preference  charcoal  or  carbon),  then  through 
another  giating,  covered  with  cotton,  linen,  or  asbestos 
cloth,  into  a  chamber  beneath,  from  which  the  filtered 
water  rises  into  a  suitable  pipe,  passage,  or  chamber, 
which  is  the  outlet.  After  rising  to  a  suitable  height, 
as  may  be  most  convenient,  the  fluid  is  allowed  to  over- 
flow and  pass  into  a  stream. — E.  CJ.  C. 


(C)  DISINFECTANTS. 

Improvements  in  Disinfectants.     J.  C.  Stevenson,  M.P., 
Wcstoe.    Eng.  Pat.  2739,  February  28,  1885.     4d. 

Bi.sulphate  of  soda,  containing  about  40  per  cent,  of 
sulphuric  acid,  is  mixed  with  manganate  of  soda,  and 
the  whole  finely  ground.  When  brought  into  solution, 
the  acid  salt  of  soda  acts  in  precisely  the  srme  manner 
in  the  production  of  the  permanganate  salt  as  if  free 
sulphuric  acid  had  been  employed. — C.  C.  H. 
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XVIIL-ELECTRO-CHEMISTRY. 

Improvements  in  Galrnnic  nr  Primary  Batteries.  C.  M. 
Newton,  Tulse  Hill,  London.  '  Eng.  Pat.  1088, 
January  26,  1885. 

In  galvanic  or  primary  batteries,  tlie  autlior  uses  oxide 
of  lead  as  a  depolarising  body,  together  with  a  single 
liquid  or  solution  of  caustic  potash  or  caustic  soda,  or  a 
mixture  of  both  these  caustic  alkalis,  as  an  exciting 
liquid.— W.  B.  

Improvements  in  Secondary  Batteries.      J.    S.    Sellon' 
London.     Eng.  Pat.  1764,  February  9,  1885. 

An  invention  in  secondary  batteries  to  obviate  th^ 
occurrence  of  contacts  between  the  negative  and  positive 
elements  by  the  coming  togetlier  of  the  plates  at  any 
point  or  points,  or  the  falling  off  or  out  therefrom  of 
packed  material,  and  to  obtain  arrangements  by  which 
the  plate  or  all  the  plates  of  either  pole  in  a  cell  may  be, 
with  facility,  removed  and  examined,  and  be  readily  re- 
placed for  any  required  purpose  ;  and  also,  that  an 
effective  and  economical  battery  can  be  so  constructed 
that  it  may  occupy  a  minimum  of  space.  The  elements 
or  plates  of  one  pole  are  placed  transversely  through 
openings  in  the  elements  or  plates  of  the  other  pole. 

—W.  B. 

The  Constriirtion  of  Storage  or  Secondary  Batteries  or 
Electric  Accnniulaturs.  W.  Symons,  Barnstaple.  Eng. 
Pat.  2747,  March  2,  1885. 

Batteries  are  constructed  chiefly  or  entirely  of  carbon 
in  plates,  rods,  or  cylinders,  in  which  cavities  or  spaces 
are  made  for  containing  oxide  of  lead  or  other  suitable 
material.  The  carbon  plates  are  connected  together 
in  proper  series,  either  by  simple  pressure  or  gravity, 
or  by  plates  or  wires  of  silver  or  other  conducting 
material  not  acted  upon  by  the  liquid. — W.  B. 


the  current,  and  at  the  same  time  ample  path  for  the 
transference  of  matter,  and  wliich  shall  be  of  a  material 
not  itselt  chemically  alterable  by  or  capable  of  chemically 
altering  the  tluids  in  which  it  is  immersed.  Carbon  being 
.in  electrical  conductor,  and  afiording  a  path  through 
its  substance  for  the  current,  while  the  hydrogen  passes 
through  its  pores,  is  found  to  be  most  suitable. — W.  B. 


Improvements  in  Sccondanj  Batteries.  H.  J.  Allison, 
London.  From  P.  Benjamin,  Xew  York.  En".  Pat. 
2795,  March  3,  1885, 

Thls  invention  consists  of  a  new  secondary  or  storage 
cell  in  which  a  liquid  is  used  consisting  of  a  solution  of 
zinc  sulphate,  to  which  magnesium  oxide  is  added,  and 
electrodes  specially  compounded  or  prepared. — AV.  B. 

Improvements  in  Sceondari/  Batteries  or  Accnmvlators. 
J.  Pitkin,  Clerkenwell,  Middlesex.  Eng.  Pat.  3260, 
March  12,  1885. 

This  patent  relates  to  the  construction  of  the  elements 
of  a  voltaic  battery,  the  combination  with  a  conductive 
plate  or  other  form  of  conductor,  of  one  or  two  perforated 
plates  of  non-conducting  material,  enclosing  one  or  both 
faces  of  the  conducting  i)late  and  intermediate  distance 
pieces,  frames,  ribs  or  flanges,  the  whole  united  by  bolts 
of  non-conducting  material,  for  the  |iurpose  of  liolding 
the  active  material  in  contact  with  the  conducting  plate". 
-W.  B. 

Improvements  in  Electric  Batteries.  W.  K.  Lake, 
London.  From  H.  L.  Brevoort  and  I.  L.  Roberts, 
Brooklyn,  New  York.  Eng.  Pat.  .3798,  March  24, 
1885. 

A  Battery  carbon  and  a  reservoir  or  liquid-holder  are 
arranged  in  an  electric  battery  at  the  upper  portion  of  the 
said  carbon,  and  communicating  with  the  pores  or  inter- 
stices of  the  carbon,  so  that  liquid  will  be  supplied  from 
it  to  the  carbon,  and  will  percolate  thence  towards  the 
liquid  in  the  cell  of  the  battery.— W.  B. 


An  Improved  Galvanic  Battery.    H.  J.  Allison,  London 

From   E.    M.  Gardner,  Massachusetts,  U  S  A     En" 

Pat.  12,170,  October  1.3,  1885.  °' 

The  principal  of  this  invention  is  to  provide  a  partition 

in  a  galvanic  cell  which  shall  otl'er  tlie  least  resistance  to 


XIX.— PAPERj  PASTELOARD,  Etc. 

An  Improved  Process  of  Preparing  a  Lye  for  and 
Method  of  Extracting  Cellulose  from  Wood.  From 
August  Fellner.     A.  Albutt,     Eng.  Pat.  16,186.     6d. 

This  process  consists  in  heating  wood  to  a  tempera- 
ture of  150'  C,  with  a  solution  obtained  by  acting  upon 
niagnesite  and  dolomite,  either  together  or  singly,  with 
sulphurous  acid. — E.  J.  B. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

Piperidinefrom  Pentamethylencdiamine.  A.  Ladenburg. 
Ber.  18,  3100-3102. 

The  author  has  effected  the  decomposition  of  penta- 
methylenediamine  into  piperidine  and  ammonia  by  sub- 
iecting  pentamethylenediamine  hydrochloride  to  distilla- 
tion.—D.  B. 


XXIL— GENERAL  ANALYTICAL  CHEMISTRY. 

Drying  and  Heating  Apparatus  for  Chemical  Labora- 
tories.    V.  Meyer.     Ber.  ig,  2999—3002. 

This  apparatus  consists  of  a  small  jacketed  cylindrical 
copper  bath  with  elliptic  base  resting  on  three  legs.  To 
maintain  a  uniform  temperature  in  the  bath  the  jacket 
is  charged  with  a  small  quantity  of  a  liquid  having  a 
constant  boiling  jioint.  1  he  bath  is  then  heated  gently 
in  order  to  vaporise  the  licjuid.  To  prevent  loss  by 
evaporation  a  small  condensing  tube  is  fitted  into  the 
top  of  the  j,acket.  As  heating  agents  the  following 
substances  are  used  : — Water  gives  a  temperature  of 
97°  in  the  interior  of  the  bath,  toluene  gives  107°,  xylene 
136°,  anisoil  150°,  .and  coal-tar  cumene  161 — 162'.  For 
temperatures  above  200°  naphthalene  may  be  employed. 
The  apparatus  may  be  procured  from  C.  Desaga  of 
Heidelberg.— D.  B. 

Estimation  of  Phosphorus  in  Iron    and  Steel.       J.  B. 
Mackintosh.     Trans.  Amer.  Inst.  Mining  Eng.  1885. 

The  general  method  has  been  to  dissolve  the  sample  in 
some  oxidising  agent,  in  order  to  convert  the  phosphorus 
into  phosphoric  acid.  M.  Y.  Lantin  {Chem.  Keics,  xviii. 
p.  2,52),  however,  proposed  to  liberate  the  phosphorus  as 
hydrogen  compound,  by  attacking  the  metal  with  hydro- 
chloric acid.  The  evolved  gases  were  passed  first 
through  potash  solution,  and  then  through  silver  nitrate 
solution,  by  which  the  phosphorus  carried  over  was 
obtained  as  silver  ])liosphide,  which  was  treated  with 
nitro-hydrochloric  acid,  and  the  phosphoric  acid  resulting 
determined  as  magnesium  pyrophosphate.  The  author 
found  that  the  whole  of  the  phosphorus  was  not  obtained 
by  Lantin's  method  ;  only  a  portion  of  it  going  over  as 
gas,  the  remainder  occurring  partly  iu  the  insoluble 
residue,  and  partly  in  solution  in  the  dissolving  tlask. 
On  taking  the  solution  from  the  dissolving  llask  and 
attempting  to  precipitate  the  ]>hos]ihorus  with  a  little 
iron  as  basic  phosphate  by  means  of  an  alkaline  acetate, 
it  was  found  that  only  a  portion  of  the  phosphorus  in 
solution  could  be  thus  precipitated.  Thus,  a  pig-iron 
containing  OSSO— O'SSo  per  cent,  of  phosphorus  w,as 
found  to  give  only  0'771  when  the  solution  was  treated 
with  alkaline  acetate  without  previous  oxidation, 
altliongh  tlie  phosphorus  left  iu  the  residue  and  that 
canieii  oil'  in  the  gaseous  state  were  included.  In  this 
experiment  the  gases  evolved  were  not  passed  through 
potash  and  silver  nitrate  solutions,  these  being  replaced 
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by  an  acidulated  solution  of  potassium  permanganate. 
A  current  of  oxygen  was  passed  through  the  apparatus 
during  the  time  tlie  iron  was  dissolving,  but  the  low 
result  obtained  shows  tliat  oxygen  alone  was  not  sufhcient 
to  convert  the  whole  of  tlie  phosphorus  dissolved  into  a 
form  precipitable  by  alkaline  acetate.  That  the  loss  of 
phosphorus  is  due  to  defective  oxidation,  the  author 
shows  by  taking  half  the  -solution  obtained  in  several 
experiments  and  oxidising  by  means  of  nitric  acid  and 
potassium  chlorate,  and  afterwards  precipitating  with 
acetate  :  in  this  way  the  whole  of  the  phosphorus  could 
be  accounted  for,  so  that  the  problem  resolved  itself  into 
finding  a  method  of  converting  the  lower  oxygen  com- 
pounds of  phosphorus  into  phosphoric  acid,  without 
simultaneously  oxidisinjj  ferrous  to  ferric  iron.  This 
led  to  a  satisfactory  method,  of  wluch  the  following  is 
a  brief  outline  : — 

"  1.  Solution  in  hydrochloric  aci<l  in  a  stream  of 
oxygen  or  air,  absorbing  the  escaping  gases  in  potassium 
permanganate  acidified  with  sulphuric  acid.  2.  Heating 
the  solution  to  boiling,  stopping  the  passage  of  the 
oxygen  cuirent,  and  carefully  adding  an  excess  of  sul- 
phurous acid  .solution,  and  continuing  the  boiling  till  the 
precipitated  MuOb  in  the  absorjition  fla.sks  is  redissolved. 
This  boiling  should  last  several  minutes  to  ensure  the 
completion  of  the  reaction."  .3.  Disconnecting  and 
allowing  to  cool.  "i.  Jlixing  solutions,  hltering  out 
residue,  which  is  placed  (with  filter  paper)  in  a  porcelain 
capsule,  oxidising  with  nitric  acid  and  potassium 
chlorate,  and  evaporating  to  dryness.  5.  Boiling  the 
solution  till  the  excess  of  sulphurous  acid  is  expelled," 
and  precipitating  the  phosphorus  as  iron  phosphate  alimg 
with  a  little  basic  iron  acetate,  by  means  of  alkaline 
acetate.  The  filtrate  is  again  lioileil,  by  which  a  further 
precipitate  of  basic  iron  acetate  is  olitained  which  ensures 
the  obtainment  of  all  the  phosphoric  acid.  G.  Dissolving 
these  precipitates  in  hydrochloric  acid  and  adding  this  to 
the  solution  of  the  residue  in  which,  by  this  time,  the 
paper  will  have  been  thoroughly  destroyed.  7.  Evapo- 
rating to  dryness  for  silica,  and  proceeding  as  usual 
to  precipitate  the  plios|ihorus  as  ammonia-phospho- 
molybdate  by  means  of  auinionium  molybdate  in  a 
nitric  acid  solution  in  presence  of  ammonium  nitrate. 
The  less  phosphorus  is  present  the  less  time  is  required 
by  this  process  in  comparison  with  other  methods  of 
estimating  phosphorus. — J.  T. 

SBtXo    T500ks. 


Outlines  of  Organic  Chemistry.  By  H.  Foester 
M0RI.EV,  M.A.,  I). So.,  Fellowof,  and  As.sistant-Pro- 
fessor  of  Chemistry  at  University  College,  London. 
London  :  J.  <k  A.  Churchill,  11,  New  Burlington 
Street,  1886. 
8vo  volume  containing  preface,  table  of  contents,  and 
471  pages  of  subject  matter.  Finally,  follow  a  Sum- 
mary OF  General  Reactions,  a  List  of  Experi- 
ments to  be  performed  by  the  student,  subdivided 
into  Tests  and  Preparations,  and  an  Alphabetical 
Index.  The  Table  of  Contents  furnishes  a  key  to  the 
arrangement  of  the  work,  which  is  briefly  indicated 
as  follows  :  Analysis  ;  Methyl  Compound.s  ;  Ethylic 
Alcohol ;  Acetyl  Compounds  ;  Ethyl  Compounds  ; 
Compounds  containing  Nitrogen  ;  Compounds  con- 
taining Phosphortts  ;  Compounds  containing  Metals  ; 
Homology  and  Isomerism  ;  Compounds  containing 
two  Hydroxyls  and  bodies  related  to  them  ;  Glycerine 
Group  ;  Starch  and  Sugar  Group  ;  Cyanogen  Group  ; 
Polybasic  Acids  ;  Unsaturated  Compounds  ;  Chlori- 
nated Compounds  ;  Amido  Acids  ;  O.xy- Acids  ;  Uric 
Acid  Group  ;  Derivatives  of  Cyanamide  ;  Sulpho- 
cyanides.  Derivatives  of  Benzene  :  Benzene  ; 
Homologues  of  Benzene ;  Nitrosamines ;  Nitroso 
Compounds  ;  Azo  Compounds ;  Hydrazines  ;  Phenols ; 
Benzyl  Compounds  ;  Carboxylic  Acids  ;  Compounds 
■with  two  Benzene  Nuclei  ;  llosaniline  ;  Phthalein 
Group  ;  Indigo  ;   Azo-colouring  Matters.    Deriva- 


tives OF  Naphthalene.  Deriv.wives  of  Phenan- 
threne.  Derivatives  of  Anthracene.  Deriva- 
tives OF  Thiophen.'  Alkaloids.  Tobacco  ;  Hem- 
lock ;  Opium  ;  Nux  Vomica  ;  Cinchona  ;  Sabadilla  ; 
Monkshood  ;  Deadly  Nightshade.  Derivatives  of 
Pyridine.  Terrenes.  Undefined  Compounds. 
Bile.    Physical  Constants. 


LeHRBUCH    DER    KoHLENSTOFFVERBINDUNGEN,  ODER 

DER  organischen  Chemie.  Von  Carl  Schorlem- 
mer.  Dritteverbesserte  Auflage.  Miteingedruckten 
Holzstichen.  Erste  Hiilfte.  Braunschweig.  Druck 
und  Verlag  von  Friedrich  Vieweg  und  Sohn,  1885. 

The  above  is  the  first  lialf  of  the  entire  work,  and 
commences  with  an  "  Einleitung,"  which  is  treated 
as  part  of  the  text  and  is  mainly  devoted  to  a  criticism 
of  the  older  method  of  dividing  the  science  into  Inor- 
ganic and  Organic  Chemistry,  finally  diiclosing  the 
more  correct  title  for  the  latter  division,  as  the 
Chemistry  of  the  Carbon  Compounds.  The  tex;t 
covers  471  pages  of  the  small  8vo  volume,  and  this 
the  first  half  of  the  work  concludes  with  the  Sugars, 
Dextrin,  Pyrrol,  etc.,  and  lastly  a  "Nachtrag"  treat- 
ing of  the  "  Nitroso-  und  Isonitrosoverbindungen." 


Die  gesammte  Indigo-Kupenblau-Faerbeeei,  Re- 

SERVAGE  UND  NeTZ-DrUCKEREI  (BlAUDRUCK)  AUF 

Baumwolle  und  Leinen.  Enthaltend  die  in 
nouerer  und  neuester  Zeit  in  Aufnahme  gekom- 
menen  Herstellungsmethoden,  Reservagen  und 
Aetzungen,  auch  farbige,  auf  indigoblauem  Grunde. 
Nach  Mittheilungen  und  Notizen  von  Persoz, 
Mercer,  Walter  Crum,  Thomjison,  Prudhomme, 
O.  Scheurer,  Saget,  Witz,  1).  Kiichlin,  A.  Schulz, 
Fries,  Bourcart,  Jos.  Depierre,  J.  Ribbert,  Schlieper 
andBaum,  Ernst, Chadwick.u.Anderen.  Ge.sammelt 
und  zusammengestellt,  von  E.  Rudolf,  Leipzig. 
Verlag  von  Gustav  Weigel,  1885. 

Small  Svo  volume  in  paper  cover.  Price,  6s.  (6 
Mark).  It  contains  a  brief  preface,  table  of  contents, 
and  104  pages  of  subject-matter  devoted  to  a  compi- 
lation of  the  best  methods  of  dyeing  and  printing 
with  indigo,  according  to  the  writings  or  recipes  of 
the  above-named  authorites. 


The  Chemistry  of  the  Coal-tar  Colours. 
Translated  from  the  German  of  Dr.  R.  Benedikt, 
and  edited,  with  additions,  by  E.  Knecht,  Ph.D., 
Head  Master  of  the  Dyeing  Department  of  the 
Technical  College,  Bradford  ;  Editor  of  the  Jo?/ cnai 
of  the  Society  of  Bijers  and  Colouristt.  London  ; 
George  Bell  &  Son.s,  York  Street,  Covent  Garden, 
1886. 

!  Svo  volume  bound  in  cloth,  and  forming  one  of^the 

I  well-known  series  of  Technological  tiand-books.    The 

I  work  contains  a  preface,  table  of  contents,  and  sub- 

!  ject  matter  filling  24.3  pages.      An  alphabetical  index 

i  concludes   the   work.     A   fairly  correct  idea  of  the 

matter  contained  in  the  text  and  of  its  sub-division,  is 

conveyed  in  the  following  excerpt  from  the  Table 

of  Contents  :    The   Optical  Properties  of  Colouring 

Matters ;    Absorption  Si>ectra  of  the  most  perfect 

Colouring  Matters  ;    General  Chemical  Properties  of 

the  Colouring   Matters,    Methods  for  Dissolving  the 

Colouring  Matters.     Dyeing  with  Coal-tar  Colours. 

The  Relations  of  the  Fibres  to  Colouring  ^Matters  ; 

the  Testing  of  Colouring  Matters;   Coal  Tar;   the 

Coal-tar  Colours  :  I.  Aniline  Dyes  ;    IL  Phenol  Dye- 

stuflfs  ;  in.  The  Azo  Dyes  ;  IV.  Artificial  Indigo  ;   V. 

the  Anthracene  Colouring  Matters. 
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I.— GENERAL    PLANT,    APPARATUS,    and 
MACHINERY. 

APPLICATIONS. 

1S8G. 

1001  A.  J.  Roult.  London— Communicated  by  G.  A.  Heiser. 
Germany.  Improvements  in  smolio  consuming  furnaces  and 
boilers.    January  22 

1037  J.  L.  Wade,  (ilasgow.  An  improved  compound  foi-pre- 
ventinK  and  removing  incrustation  in  steam  boilers.    Jan.  23 

1228  H.  Thompson,  London.  Improvements  in  furnaces. 
January  27 

1213  A.  Fould  and  P.  Genreau.  London.  Manufacture  of 
refractory  bricks,  tiles,  tubes,  crucibles,  furnace  linings,  and 
other  articles  subjected  lo  high  temperatures.    January  27 

1332  K.  Scott.  Neweastle-on-Tyne.  Improvements  in  and 
conncjted  with  furnaces,  whereby  fchirnnies  are  dispensed 
with,  and  the  heating  properties  of  coal,  coke,  and  other  fuel 
increased,  and  the  smoke  entirely  consumed.    January  .'iO 

1391  H.  Mans,  London.  Improved  apparatus  for  feeding  fur- 
naces with  fuel  without  at  the  same  time  admitting  air. 
January  30 

U20  J.  Payne.  Cardiff.  The  coating  of  steam  pipes,  hot-water 
pipes,  hot-air  pipes,  cold-water  pipes,  and  steam  boilers,  for 
the  retention  of  heat  and  exclusion  of  cold.    February  1 

1436  H-  Rosicke,  London.  Improvements  in  smoke-consum- 
ing furnaces.    Complete  specification.    February  1 

1190  \V.  Mills,  T.  Pickup,  and  G.  Procter,  London.  Improve- 
ments in  apparatus  for  the  separation  of  smoke  from  the 
gases  evolved  during  the  combustion  of  fuel.    February  2 

1517  J.  S.  Badia.  London.  Improvements  in  automatic  appa- 
ratus for  generating  cases.    Complete  specification.    Feb.  2 

1B13  B.  \V.  Maughan.  London;  and  S.  F.  Sloper.  Wands- 
worth. Improvenients  in  apparatus  for  cooling  and  heating 
air  or  water  or  other  liquids,  and  the  production  of  heat  and 
light.    February  4 

1794  W.  B.  G.  Bennett,  London.  Improvements  in  apparatus 
for  mixing  or  incorporating  solid  and  liquid  matters,  and  for 
ett'eeting  or  controlling  the  supply  of  the  matters  to  be  mixed, 
and  for  effecting  or  controlling  .the  discharge  of  the  same 
when  mixed.    February  B 

1990  J.  Mactear.  Glasgow  —  Communicated  by  J.  Kolb, 
France.  Improvements  in  raising  liciuids,  and  in  apparatus 
therefor.    February  U 

2056  W.  F.  Bower.  Peckham.  Cooling  liquids  of  any  des- 
cription bv  compressed  air.    February  12 

2091  C.  G.  P.  de  Laval,  London.  Improved  centrifugal  appa- 
ratus that  can  be  operated  by  hand  for  separating  substances 
of  difterent  gravities,  such  as  milk  and  cream.    February  12 

2096  J.  Mangnah  and  W.  Bratby.  Manchester.  An  improved 
system  of  saturating  liquids  with  or  exposing  them  to  the 
action  of  gases,  and  apparatus  connected  therewith.    Feb.  13 

2137  J.  Marx.  London.  Miiehinery  or  apparatus  for  effecting 
the  separation  of  liqui<l  from  solid  matter.    February  13 

2168  G.  Behrns.  London.  Improvements  in  filtering  appara- 
tus.   Complete  specification.    February  13 

2182  F.  (irosvenor,  Glasgow.  Improvements  in  filters  or 
water  purifiers.    Complete  specification.    February  13 

2232  L.  IJouillet.  Liverpool.  Improvements  in  metallic  casks 
or  drums.    Complete  speeifloation.    February  16 

2376  S.  Fox,  London.  Improved  means  of  preventing  incrus- 
tation of  certain  parts  of  steam  boilers.    February  18 

2401  G.  M.  Capell,  London.  An  improved  construction  of 
apparatus  for  effecting  industrial  desiccation.    February  18 

2478  A.  Iliggenson,  Liverpool.  Improvements  in  the  con- 
struction of  steam  generators,  furnace  flues,  and  like  structures. 
February  20 

2303  J.  Gray,  Glasgow.  Improvements  In  centrifugal 
machines  for  separating  fluids  of  different  specific  gravity. 
February  20 

COMPLETE  SPECIFICATIONS  ACCEPTED.* 
1885. 

.3033  R.  J.  Friswell  and  A.  Myall.    Filter  presses.    Feb.  16 

3740  J.  Price,  jun.  Apparatus  for  heating  or  cooling  liquids, 
condensing  steam,  and  for  like  purposes.    February  2 

3924  L.  W.  Sutdiffe.  .Self-feeding  and  smoke-consuming  fur- 
naces and  appliances  for  heating  multles  and  drying  stoves, 
etc.    January  26 

4377  T.  W.  Barber.  A  tuyere  apparatus  for  supplying  and 
heating  blast.    Janu.try  26 

4710  M.  Kecnan.  Xon-conducting  composition  for  protect- 
ing boilers,  cylinders,  pipes,  etc.,  against  radiation.    Feb.  2 

4711  M.  Keenan.  Means  for  protecting  boilers,  cylinders, 
pipes,  etc..  against  radiation.    P^ebruary  2 

4834  C.  Jones.  Improvements  in  apparatus  used  when  heat- 
ing vessels  or  chambers  by  steam-heated  jackets.  February 
16 

15865  W.  R.  Jones.  Duplex  furnaces  specially  adapted  for 
burning  breeze  and  inferior  fuel.    February  16 

*  The  dates  given  are  the  <late.s  of  the  Official  Journals  in  which 
acceptances  of  tlie  Complete  Specilicatioas  are  advertised,  Specitlcations 
thus  advei-tiseil  are  open  tj  inspection  at  the  Patent  Office  iiumedintely, 
and  to  uppusitiua  within  two  months  of  the  said  dates. 


15873  F.  Bruggemans  and  L.  IJonkers.  Improvemeuts  in  or 
applicable  to  internally  heated  boilers,  for  the  purpose  of 
economising  fuel.    January  26 

1886. 

599  X.  Evans.  .Apparatus  for  supplying  air  to  furnaces  and 
combustion  chambers,  especially  steam  generators.  February 
16 


IL— FUEL,  GAS,  .VND  LIGHT. 
APPLICATIONS. 

996  G.  Waller,  Westminster.  Improvements  in  gas  retort 
lids,  mouth-pieces,  and  fastenings.  Complete  specification. 
January  22 

1226  .1.  West,  Westminster  Improvements  in  machinery  or 
apparatus  for  charging  and  drawing  gas  retorts.    January  27 

1367  G.  Kinnaird,  Glasgow.  An  inodorous  gas  calorifere,  for 
use  also  with  oil,  spirit,  or  other  sut)stances.    January  30 

1459  J.  L.  Balfour  and  J.  Lane,  London.  Improvements  in 
the  manufacture  of  illuminating  gas  and  volatile  liquid  hydro- 
carbons.   February  1 

Ut>4  J.  J.  R.  Humes.  London.  Improved  means  for  mixing 
and  igniting  combustible  charges  operdtingliiiuid  hydrocarbon 
engines.    P  ebniary  1 

1543  G.  Ignatief,  London.  Improvements  in  electric  candles. 
February  2 

1536  C.  Pilla,  London.  Improvements  in  the  manufacture 
of  gas,  and  apparatus  therefor.    February  2 

1695  D.  Vates,  Halifax.  Improvements  in  the  manufacture 
of  fire-lighters.    February  5 

1711  R.  W.  llewctt,  Birmingham.  Improvements  in  the 
application  of  an  cxhatist  or  egressing  current  of  air  obtained 
from  a  fan.  blower,  bellows,  or  exhauster,  tor  the  better  con- 
sumption of  fuel  and  economy  of  heat  in  firegrates,  stoves, 
furnaces,  steam,  and  other  boilers.    February  5 

1807  W.  S.  Morland,  Hempstead,  Gloucester.  .Vn  improved 
method  of  removing  and  discharging  the  material  used  in  gas 
purifiers.    February  8 

1960  A.  G.  Holbrook,  Westminster.  Improvements  in 
machinery  and  apparatus  for  charging  and  drawing  gas 
retorts.    February  10 

2045  P.  Smith  and  It.  Wild.  Manchester.  Improvements  in 
the  means  and  method  for  lighting  and  illuminative  purposes. 
February  12 

2270  .\.  Kitt.  Loudon.  Improvements  relating  to  the  manu- 
facture of  coal-gas.    February  IB 

2307  II.  Barclay  .and  R.  Simpson.  Harrington,  Cumberland. 
Improvements  in'  the  manufacture  of  coke  tor  metallurgical 
purposes.    February  17 

2411  A.  Dempster.  KUand.  Yorks.  Improvements  in  centre 
valves  for  working  purifiers  and  other  apparatus  used  in  the 
manufacture  of  coal-gns.    February  18 

2412  A.  Dempster.  Elland.  Improvemcnt.sin  apparatus,  and 
in  the  means  used  in  purifying  coal-gas.     February  18 

2198  G.  Beard,  (ilai^gow.  Improvements  in  heating  feed 
water,  and  in  utilising  the  waste  heat  of  what  are  sometimes 
known  as  "  low-heating  furnaces "  and  other  furnaces. 
February  20 

2572  W.  Kemblc.  London.  Improvements  in  apparatus  for 
regulating  the  production  and  delivery  of  gas  from  gas- 
making  apparatus.    February  22 

COMPLETE   SPECIFICATIONS   ACCEPTED. 
1885. 

3790  W.  Black.  Manufacture  of  briquettes  or  fuel  blocks. 
February  2  ,.,... 

3870  R.  Dempster,  jun.  Condensers  used  in  the  manufacture 
or  purification  of  gas.    February  12 

4414  W.  Black.  Treating  coal  dross  and  other  carbonaceous 
substances.    February  2  ,  ,,    ,      , 

1464  A.  Klonne.  Improvement  in  gas  washers  called  column 
washers.    February  16 

1886. 

434  J.  Parkes.  Apparatus  for  enricliing  illuminating  gas. 
February  16  .  j .     .     . 

99B  G.  Waller.  Gas  retort  lids,  raouth-pieces,  and  fastenings. 
February  23 

III  — DESTRUCTIYE    DISTILLATION,     TAR 
PRODUCTS,  Etc. 

APPLICATIONS. 

lOlG  H.  Kenyon,  JIanchester.  Improvements  in  the  distil- 
lation and  decomposition  of  coal,  shale  and  other  matters,  to 
obtain  illuminating  gas  and  other  products.  Complete  specifi- 
cation,   January  23 

1017  H.  Kenyon,  Manchester.  Improvements  in  ovens  or 
retorts  and  connected  apparatus  for  use  in  the  distillation  and 
decomposition  of  coal,  shale,  and  other  matters.  Complete 
specification.    January  23 

COMPLETE   SPECIFICATIONS  ACCEPTED. 
1885. 
490"  \   Ncilson  and  J.  Snodgrass.    Obtaining  ammonia  in 
connection  with  the  distillation  of  oil-yieldingor carbonaceous 
minerals.    February  12 
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5002  H.  Simon  and  VV.  Charlton.    Improvements  in  hydraulic 
mains  and  valves  for  conducting  gases  and  other  products  of 
distillation  from  coke-ovens,   gas-retorts,  gas-producers,  etc.  , 
February  23  ,         ^  ,         : 

8973  L.  IMond.  Separation  of  ammoniacal  products  ana  tar 
from  producer  or  other  furnace  gases.    February  IB 

122:iS  H.  Stier.  Process  of  e.>ctracting  from  carboniferous 
materials  the  products  met  with,  the  processes  of  converting 
into  gases,  and  of  withdrawing  gases  (for  instance,  process  of 
distilling,  of  smouldering,  and  the  like).    January  26 

IV.—COLOURING  MATTERS  and  DYES. 
APPLICATIONS. 

1G86  A.  M.  Clark,  London— Communicated  by  the  Farbtabrik 
vormals  Briinner,  Germany,  through  Wirth  &  Co.,  Frankfort. 
The  manufacture  of  a  new  beta-naphtholmonosulpho  acid,  and 
products  therefrom.    February  4 

2083  W.  It.  Lake,  London— Communicated  by  A.  E.  Spencer. 
United  States.  Improvements  relating  to  blueing  for  laundry 
purposes,  and  to  means  for  facilitating  the  use  of  the  same. 
Complete  specification.    February  12 

2213  C.  A.  ilartius.  Herlin.  Improvements  in  the  produc- 
tion of  mixed  azo-colours.    February  15 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

3889  J.  Imray— Communicated  by  .1.  Boasboason.  Manu- 
facture of  blue  and  violet  colouring  matters  by  oxidation  of 
the  thio-bases  of  diamines.    January  29 

15775  H.  H.  Lake  —  Commuuieated  by  The  Schoellkopf 
Aniline  and  Chemical  Co.  Improvements  in  and  relating  to 
colouring  matters.    January  26 

15781  II.  H.  Lake  (The  Schoellkopf  Aniline  and  Chemical 
Co.)  Improvements  in  and  relating  to  colouring  matters. 
January  26 

v.— TEXTILES  :  COTTON,  WOOL,  SILK,   Ere. 
APPLICATIONS. 

1896  VV.  U.  Lake,  London— Communicated  by  11.  U.  Handall. 
United  States.  Improvements  relating  to  the  treatment  of 
silk  cocoons,  raw  silk,  or  the  like.  Complete  specification. 
February  9 

2226  J.  P.  Land  and  C.  P.  Ring.  London.  An  improved 
apparatus  for  carbonising  and  destroying  vegetable  matter  in 
wool.    Complete  speciflcution.    February  16 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

.■1512  B.  Ilallett  and  T.  F.  Wiley.  Method  of  applying  water- 
proofing material  to  pile  and  other  goods.    February  16 

15906  T.  F.  Wiley.  Process  of  treating  textile  fabrics  to 
render  them  waterproof.    January  29 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

APPLICATIONS. 

1124  W.  Birch,  Manchester.  Improved  apparatus  to  be  em- 
ployed in  washing,  soaping,  dyeing,  and  dunging  woven 
fabrics.    Complete  specification.    February  1 

1465  H.  Horner,  London  —  Communicated  by  C.  C.  Sabin, 
Canada.  Improvements  in  and  apparatus  for  blueing  water 
for  laundry  and  other  purposes.    February  1 

1182  J.  Coulter,  Halifax.  Improvements  in  "hawking" 
machines  for  indigo-dyeing.    February  2 

1577  F.  A.  Gatty  and  V.  H.  Gatty.  Manchester.  Printing  and 
discharging  various  colours  upon  cotton  fabrics  dj'ed  with  a 
certain  dye.    February  3 

1621  J.  Aimers,  Galashiels.  Scouring  wool  or  other  fibrous 
substances.    February  4 

1627  P.  II.  Wilson.  Glasgow.  "  Zweimal  gedruckt"  for 
printing  designs  of  one  or  more  colours  on  both  sides  of  the 
cloth  at  one  operation,  and  to  give  exact  fitting  on  cotton, 
cloth,  silk,  wool,  linen,  and  paper,  or  any  other  material. 
February  4 

1750  W.  G.  White,  London.  Improvements  in  dyeing 
fabrics,  and  in  apparatus  used  for  that  purpose.    February  5 

2051  it.  II.  Ainsworth  antl  E.  li.  Manby,  London.  Improve- 
ments in  apparatus  for  bleaching  light  and  heavy  textile 
fabrics  and  other  materials  by  the  "Thompson"  and  other 
analogous  processes,  which  are  also  applicable  for  dyeing  pur- 
poses.   February  12 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
APPLICATIONS. 

1018  L.  Mond,  London.  Improvements  in  obtaining 
ammonia  and  hydrochloric  acid  from  ammonium  chloride. 
Jan\iary  23 

1019  L.  Mond,  London.  Improvements  in  obtaining 
ammonia  and  chlorine  from  ammonium  chloride.      Jan.  23 

1050  W.  Bramley,  London.  Improvements  in  the  manufac- 
ture of  carbonates  or  bicarbonates  of  sodium  or  potassium 
from  their  sulphates.    January  23 


1241  A.  Fould  and  P.  Genreaii,  London.  Process  for  obtain- 
ing magnesia  or  mixtures  of  magnesia  and  lime  suitable  for 
the  manufacture  of  refractory  articles  and  other  p\irposes. 
January  27  .         ,  ,      ,,    „ 

1288  G.  Perry,  London— Communicated  by  M.  Perry.  New- 
South  Wales.  Improvements  in  obtaining  compounds  of 
cobalt  from  solutions  containing  the  same.    January  28 

1289  G.  Perry,  London— Communicated  by  M.  Pei-ry,  New 
South  Wales.  Improvements  in  obtaining  compounds  of 
cobalt  from  solutions  containing  the  same.    January  28 

1831  A.  McDonald  Graham,  London.  An  improved  process 
for  manufacturing  sulphates  of   metals  from  their   oxides. 

February  8  .     .   j  t     ^    t^     , 

1832  A.  M.  Clark,  London— I  'ommunicated  by  O.  Eyckens, 
France.  An  improved  method  of  producing  lead-salts  gene- 
rally, and  especially  carbonate  or  oxycarbonate  of  lead  (white 
lead).    Februarys  ,    t  n   i^  ir  ■    »• 

1861  G  H.  Nichols,  W.  H.  Nichols,  and  J.  B.  I.  llerreshoff, 
London,  An  improved  sulphuric  acid  tower.  Complete  speci- 
fication.   February  9  ,  x  . 

1881  J.  J.  Hood  and  A.  G.  Salamon,  London.  Improvements 
in  the  preparation  of  aluminium  compounds.    February  9 

1915  J.  Mactear.  Glasgow  —  Communicated  by  J.  Ivolb. 
France.  Improvements  in  obtaining  chlorides  of  barium  and 
strontium.    February  10  ... 

1989  J.  Mactear,  Glasgow.  Improvements  in  preparing  soda 
for  sale  and  distribution.    February  11 

2207  H.  J.  Leslie,  London— Communicated  by  R.  Finch.  Ger- 
many. Improvements  in  the  concentration  of  sulphuric  acid, 
and  in  apparatus  for  that  purpose.    February  lo 

"233  M  R.  Prj-or.  Stevenage,  and  A.  C.  Jameson,  London. 
Improvements  in  the  extraction  of  nitrate  of  soda  and  other 
salts.    Complete  s]iecilicution.    February  10 

•>9G"  K  Luhinann  anil  C.  G.  Rommenholler,  London.  -Vn 
improved  measuring  apparatus  for  liquid  carbonic  acid.  Com- 
plete specification.    February  16 

'•:«5  R  H  Wilson,  London.  Improvements  m  the  process 
and  apparatus  for  the  manufacture  of  anhydrous  sulphuric 
acid.    February  17 

COMPLETE  .SPECIFICATIONS  ACCEPTED. 
1885. 

198'  VV  L  Wise— Communicated  by  R.  Radot.  .Vpparatus 
for  decarbonating  carbonate  of  barium  and  carbonate  of  stron- 

'3933  F.'s.  Newall.  Treatment  of  alkali- waste  to  obtain  use- 
ful products.    January  29  ,        ,         ,      .      j 

4025  J.  J.  T.  Sehloesing.  Manufacture  of  carbonate  of  soda 
by  a"id  of  ammonia.    January  26         ^  ^.       ,        ,      .      j     , 

4''74  H  Gaskell.jun.  Treatment  of  bicarbonate  of  soda  for 
obtaining  useful  products  therefrom.    February  19 

4''85  G  Attwood.  Means  for  the  continuous  oxidising  and 
desulphurising  of  ores  or  minerals.    January  26  ,     , 

490''  A  Neilson  and  J.  Snodgrass.  Obtaining  ammonia  in 
connection  with  the  distillation  of  oil-yielding  or  carbonaceous 
minerals.    February  12  .  ,     ,       „a  ,„.. 

8973  L  Mond.  Separating  ammoniacal  products  and  tar 
from  producer  or  other  furnace  gases.    February  16 

mio  W  II.  Lake  — Communicated  by  T,  Schniidtborn  and 
D  Jarves.'  Manufacture  of  ammonium  chloride  and  potas- 
sium sulphate.    February  9 

1886. 

719  A.  Osenbruck.  Manufacture  of  anhydrous  ammonia, 
and  utilisation  thereof  for  production  of  cold  or  work  or  both. 
February  23 

VIIL-GLASS,  POTTERY,  and  EARTHENWARE. 
APPLICATIONS. 

1089  A.  Shaw,  Longton,  StafT.  A  novel  application  of  earth- 
enware, china,  or  fireclay  in  connection  with  water-closet 
cisterns.    January  25  .      •  1 

1129  H.  H.  Redfern,  Hanley.  Improvements  in  enamel, 
hardening-on.  and  other  kilns.    January  26 

1114  J.  Haley,  Manchester.  Glass  tiles,  and  the  process  of 
making  the  same.    February  1  r>     j      ■   „ 

1563  VV.  Cotterell,  Crossmyloof,  near  Glasgow.  Producing 
metallic  designs,  etc.,  on  glass,  porcelain,  earthenware,  plastic 
surfaces,  metals,  and  other  materials.    Febru.ary  3 

1597  V  Lurashi  London.  Improvements  in  the  manufacture 
of  articles  of  glass,  and  means  or  apparatus  employed  therein. 

2073  G.  Lazenby.  London.  Improvements  in  kilns,  such 
kilns  being  applicable  for  bending  glass,  firing  stained  glass, 
tiles,  pottery  ware,  and  for  other  purposes,    t  ebruary  12 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

3445  G.  J  Atkins.  Process  for  decoration  and  treatment  of 
glass,  porcelain,  metal,  etc.    February  23  ,,  ,    - 

5012  R  Clark.    Jlaehinery  for  batting  potters  clay.    Feb.  o 

50''0  T  Walton.  Manufacture  of  tumblers  and  other  articles 
of  glass,'  and  apparatus  or  machinery  therefor.    February  9 

5130  H.  Codd.    Manufacture  of  glass  bottles,    i  ebruary  19 

1886. 
70  C  D  Abel— Communicated  by  F.  C.  Glaser.    Preparation 
and  application  of  drawings    and    pictures   to    earthenware 
articles,  and  other  ceramic  products.    February  IG 
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805  W.  Jakes  and  W.  J.  Kershaw.    Ornamentation  of  glass 
articles  and  sheet  or  plate  glass.    Fehniary  19 


IX.— BUILDING    MATERIALS,     CLAYS, 
MOKTAKS,  AND  CEMENTS. 

APPLICATIONS. 

1126  C.  U.  Alison.  London.  Improvements  in  the  manufac- 
ture of  ceiuents  aiul  plasters.    January  2(1 

1130  W.  Johnson,  Leeds.  Improvements  in  the  manTifacture 
of  sand-faced  bricks,  and  h\  aj)paratus  used  therefor,  part  of 
such  apparatus  being  also  applicable  in  the  manufacture  of 
other  than  sand-faced  bricks.    January  2iJ 

1163  H.  II.  Vaughan.  Liverpool.  Improvements  in  drying 
floors  or  plant  for  drying  bricks  and  otlier  like  articles. 
January  26 

1191  K.  Jenkins  an  J  J.  I'ox.  Bexley  Heath.  Improvements 
in  enamelled  coloured  plaster  for  walls  and  other  objects. 
February  2 

1601  E.  Ashby  and  A.  Ashby,  London.  An  improvement  in 
cement  kilns.    Complete  specilication.    February  3 

1612  O.  Brach,  Liverpool,  A  new  or  imi)roved  pla^itic  com- 
position applicable  for  use  for  absorbent  purposes  and  for  the 
manufacture  of  pipe  bowls  and  the  like.    Feoruary  1 

176o  J.  Chapman,  Milverton,  Somersetshire. '  Weather- 
proof tile.    February  B 

1816  \V.  Joy,  London.  Improvements  in  the  method  of 
charging  cement  kilns  and  apparatus  to  be  used  therein. 
February  8 

1836  J.  B.  White,  jun.,  London.  Improvements  in  the  manu- 
facture of  Portland  cement.    February  8 

2560  P.  Bawden,  London.  Improvements  in  machinery  for 
the  manufacture  of  bricks  and  tiles.    February  22 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

2806  J.  Cawley.    Mineral  amalgam  or  cement.     January  29 
3897  J.    H.    Johnson— Communicated    by    J.    Brandstatter. 
Manufacture  of  artiflcial  stone.    February  9 

5189  A.   W.  Lake— Comnmnicated  by  '('.  Hyatt.    Improve- 
ments in  concrete  lights.    January  29 

5213  T.  C.  Fawcett  and  J.  D.  Fawcett.    Machinery  for  press- 
ing bricks,  brickettes.  tiles,  etc.    February  23 
5112  F.  Uansomc.    JIanufacture  of  Cement.    February  16 
9I5J  W.  Joy.    JIauufaeture  of  cement.    January  26 


X.— METALLURGY,  MINING,  Etc. 
APPLICATIONS. 

1027  T.  J.  Greenway,  ShefHeld.  Impro\-ements  in  separating 
the  precious  metals  from  lead.    January  23 

1010  E.  Morewood,  Llanelly.  Improvements  in  coating  with 
tin  or  other  <:oating  metal,  sheets,  plates,  or  pieces  of  iron  or 
other  metal.    January  23 

1102  W.  Tooth,  London.  An  improved  method  of  and 
means  for  extracting  spelter,  and  in  apparatus  therefor,  and 
for  treating  the  waste  products.    January  25 

1312  A.  K.  Huntington.  London.  A  method  of  annealing  or 
tempering  metallic  wire  or  ribbon.    January  29 

1110  P.  Adie.  Westminster.  Improvements  in  tempering 
Steel.    February  1 

1170  H.  H.  Lake,  London— Communicated  by  La  Soci6t(5  de 
Laminage  du  Nickel.  France.  Improvements  relating  to  the 
recovery  of  Nickel  from  scraps  of  metal  plated  or  coated 
therewith,  chiefly  designed  for  the  manufacture  of  anodes  for 
use  in  electro-plaling.    February  1 

1173  H.  H.  Lake,  London— Communicated  by  La  .Societe  de 
Laminage  du  Nickel,  France.  Improvements  relating  to  the 
covering  or  coating  of  metal  with  nickel  or  alloys  thereof. 
February  1 

1796  T.  Twynani,  London.  Improvements  in  the  purifica- 
tion of  iron  and  of  phosphatic  ferruginous  slags.    Feb.  6 

1827  G.  A.  Goodwin  and  W.  F.  How.  Lonaon.  Improve- 
ments in  foundry  ladles  and  crucibles,    February  S 

1872  A.  J.  Boult,  London  —  Communicated  by  L.  W. 
Sinsubaugh,  I'nited  States.  Jletbod  of  reducing  steel  rail- 
road rails  to  plate  metal.    Complete  specification.    Feb.  9 

1892  L.  Grabau.  London.  Improvements  relating  to  the 
extraction  of  metals  from  substances  containing  the  same, 
by  electrolysis,  and  to  apparatus  t  herefor.    February  9 

1961  E.  P.  Veri^havc,  E  C.  F.  Vershave.  and  A.  F.  V.  M. 
liaron.  London.  Improvements  in  the  nuinufaeture  of  bronze 
and  other  alloys.    February  10 

2271  H.  I!.  Cassel,  London.  An  improved  process  for  coat- 
mg  or  plating  iron  or  steel.    February  16 

2276  A.  Kckardt,  London.  Improvements  relating  to  the 
coating  of  metals  with  lead,  tin,  or  zinc,  or  with  alloys  of 
these  metals,  and  to  apparatus  therefor.    February  16 

2102  H.  H.  Lake,  London— Conjmunicated  by  The  Verein 
ChemischerFabriken.  Germany.  Improvements  relating  to 
the  recovery  of  tin  from  scransof  tinned  plate.    February  18 

211.)  \\  .  Thomlinson,  London.  The  preparation  of  finely 
divided  metalliferous  substances  for  reduction  or  smellinir 
February  19 

2557  T.  Fenwick,  London.  Improvements  in  electro-dcposit- 
ing  zinc  upon  iron  and  other  metals.    February  22 


2560  A.  T.  Davies.  T.  H.  Griffiths,  and  D.  Grifflths,  London. 
Improvements  in  the  manufacture  of  tin  and  other  coated 
metal  plates,  and  in  apparatus  employed  therein.    Feb.  22 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1SS5. 

3721  W.  H.  Tooth  and  J.  E.  Rooker.  Furnaces  and  ap- 
paratus employed  in  the  manufacture  and  refining  of  iron, 
and  the  conversion  of  iron  into  steel.    February  9 

3738  E.  Morewood.  Coating  with  tin.  terno.  or  other  coating 
metal,  sheets,  plates,  or  pieces  of  iron  or  other  metal.    Feb.  12 

1228  T.  Bay  ley.  .Manufacturing  oxide  of  iron  and  obtaining 
other  useful  products.    February  12 

4178  W.  E.  A.  Hartmann.  Treating  waste  liquors  from  the 
manufacture  of  tin  plates.    February  23 

1581  T.  Minnis  and  E.  Ingram.  Improvements  in  and  con- 
nected with  galvanising  baths.    January  26 

1925  L.  Roberts,  D.  Roberts,  and  J.  Colquhoun.  Furnaces 
and  appliances  for  smelting,  puddling,  lefining.  heating,  or 
otherwise  treating  minerals,  metals,  etc.     February  2 

8118  J.  Y.  Johnson— Communicated  by  E.  lieligny.  Process 
for  purifying  copper  precipitates.    February  23 

10621  J.  Dixon,  F.  J.  Blades,  W.  S.  Douglas,  D.  Garlick,  and 
W.  Malcolm.  Improvements  in  process  of  smelting  pyrites 
and  in  the  tuyeres  of  blast  furnaces  used  therefor ;  also 
method  and  apparatus  for  feeding  such  furnaces.    January  26 


XL— FATS,   OILS,    and   SOAP   MANUFACTURE. 
APPLICATIONS. 

1026  R.  Hutchinson,  Glasgow.  Improvements  in  the  manu- 
facture of  lubricants.    January  23 

1113  R.  Park  and  J.  E.  Park,  Glasgow.  Improvements  in 
the  manufacture  of  soap.    January  25 

1525  C.  Fink,  London.  Improvements  in  lubricating  com- 
pounds.   Complete  specification.    February  2 

1930  .\.  C.  Henderson,  London— Communicated  by  Mdme. 
Bandot.  France.  An  improved  process  and  treatment  of  fatty 
matters  and  fatty  acids  for  use  in  the  m.uiufacture  of  stearic 
acid  candles,  which  improvements  render  such  matters  applic- 
able for  other  uses.    February  10 

1939  J.  Whittle,  London.  Improvements  in  and  apparatus 
for  extracting  or  separating  oil  or  grease  from  cotton  waste 
and  similar  materials.    Complete  specifieatioii.    February  10 

2178  J.  Dewrance,  London.  Lubricants  for  steam  cylinders. 
February  15 

2211  H.  F.  Ihlee.  London— Communicated  by  W.  Benger  eft 
Sons,  Germany,  A  new  or  improved  manufacture  of  soap. 
February  16 

2177  T.  Harrison,  Arnside.  Testing  the  lubricating  powerof 
oils  called  "lubricating  oil  tester."    February  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

3U1  C.  R.  Huxley.  '  Anmioniated  soaps,  free  from  oleates, 
and  compounded  to  dispense  with  the  destructive  friction  of 
the  brush.    February  5 

5382  A.  G.  Brookes— Communicated  by  R.  Giebermann.  Dis- 
tillation of  glycerine,  and  means  or  apparatus  employed 
therein.    February  2 

5998  M.  S.  Gosling.  Soap  paste  for  cleansing  woollen  and 
other  kindred  fabrics.    February  23 


XII.— PAINTS,  VARNISHES,  and  RESINS. 
APPLICATIONS. 

1080  F.  Wendling,  London.  Improvements  in  the  manu- 
facture of  paint.    January  25 

1511  E.  W.  McClave,  London.  Apparatus  for  distilling  tur- 
pentine, and  for  the  purification  of  the  crude  products  of  tlie 
distillation  thereof.    Complete  specification.    February  2 

1832  A.  JI.  Clark.  Loudon— Communicated  by  O.  Eyekens, 
France.  An  improved  method  of  producing  lead  salts 
[  generally,  and  especially  carbonate  or  oxy-carbonate  of  lead 
(whitelead).    February  S 

2310  D,  Swan,  Glasgow.  Improvements  in  obtaining  pig- 
ments.   February  17 

2482  W.  Crow  and  W.  Coley,  Birmingham.  A  compound 
for  coating  metals,  wood,  stone,  and  other  materials.  Feb- 
ruary 20 

2530  W.  Welch.  Portsmouth.  Improvements  in  hydraulic 
cements  for  coating  iron  and  steel  ships,  vessels,  buildings, 
and  other  surfaces,    February  22 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

3839  E.  V.  fiardner.  Manufacture  of  whitelead, and  appara- 
tus employed  therefor.    January  26 

XIIL— TANNING,   LEATHER,  GLUE    and   SIZE. 

APPLICATION. 

2052  W.  R.  Earp,  Liverpool.  Improvements  in  the  manu- 
facture of  leather.    February  12 
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XIV.— AGRICULTURE,   MANURES,    Etc. 

APPLICATION. 

2298  A.  C.  Smethwick.  Manchester.  An  improved  method 
of  and  moans  tor  pressinK  and  preserving  grass  and  other 
vegetable  substances.    February  17 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

4718  T.  H.  Sclater.  Combined  insect  destroyer  and  soil 
fertiliser.    February  0 

XV— SUGAR,  STARCHES,  GUMS,  Em 
APPLICATIONS. 

1103  A.M.  Clark.  London— Communicated  by  W'irth  &  Co., 
for  J.  .1.  Hang  and  C.  Hotrmann,  Russia.  The  manufacture  of 
a  substitute  for  caoutchouc  and  gutta-percha.  Complete  speci- 
fication.   .January  2.1 

1820  L.  Cuisinier,  Liverpool.  A  new  or  improved  diastasic 
saccharine  substance,  and  method  of  manufacturing  the  same. 
February  8 

1888  VV.  li.  Lake.  London— Communicated  by  F.  O.  Matthics- 
sen.  United  States.  Improvements  relating  to  filters,  and 
apparatus  connected  therewith,  for  purifying  sugar-liquor. 
Complete  specification.    February  9 

1889  W.  R.  Luke  (F.  O.  Matthiessen).  Improvements  in  and 
relating  to  dischartjcs  for  filtering  apparatus  to  be  used  in  the 
purification  of  sugar-liquor.  Complete  specification.  Feb- 
ruary 9 

1890  W.  R.  Lake— Communicated  by  E.  E.  Quimby.  United 
States.  Improvements  in  filtering  apparatus  for  purifying 
sugar-liquor.    Complete  specification.    Feb"uary9 

1891  %\  .  R.  Lake— Communicated  by  R.  C.  Howes,  United 
States.  Improvements  in  filtering  apparatus  for  use  in  the 
purification  of  sugar-liquor.  Complete  specification.  Feb- 
ruary 9.  ,       ,  , 

1911  J.  McClure  C.  Paton,  London.  Improvements  m  or 
connected  with  triple  efi'cct  evaporating  apparatus  used  in 
the  manufacture  of  sugar.  Complete  specification.  February 
10 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

47.58  B.  H.  Remmers— Communicated  by  L.  von  Wagner  and 
A.  tiillitzer.  Manufacture  of  starch,  and  apparatus  therefor. 
February  19 

7914  F.  Wilhott.  Vulcanised  soft  rubber,  and  process  of 
making  the  same.    February  16 

11618  W.  Thompson.  J.  Mylne.  and  J.  B.  Alliott.  .\pparatus 
for  the  expression  of  juice  from  the  sugar-cane.    February  2 

15530  L.Sternberg.  Extracting  sugar  from  saccharine  fiiiids. 
January  29 

1886. 


508  W.  R.  Lake-  Communicated  by  W.  T.  Jebb. 
ture  of  starch.    February  12 


Manufac- 


XVI.— BREWING,  WINES,  SPIRITS,  Etc. 
APPLICATIONS. 

1222  E.  R.  Southby,  London.  Improvements  in  treating  malt 
extracts.    January  27 

1293  C.  J.  Pickthall,  London.  Improvements  in  finings  for 
malt  and  other  fermented  liquors.    January  28 

1457  A.  S.  Tomkins  and  F.  A.  Cracknall.  London.  Improve- 
ments in  apparatus  for  heating  kilns  for  drying  malt,  grain, 
and  other  materials.    February  1 

1838  W.  Palethorp.  Newcastle-on-Tyne.  Improvements  in 
regulating  and  aijrating  worts  and  beers  in  brewing.  Feb- 
ruary 9 

1893  J.  Mercer.  London— Communicated  by  C.  C.  Beers, 
United  States.  Improvemti.ts  relating  to  the  purifying  and 
maturing  of  spirituous  and  other  liquors,  and  to  apparatus 
therefor.    February  9 

2071  J.  Smolik.  London.  Improvements  in  the  construction 
of  malt  kilns,  and  in  the  method  of  and  apparatus  for  drying 
malt.    February  12 

2107  F.  F'aulkner  and  W.  Adiam.  London.  Improvements  in 
apparatus  for  restricting  or  controlling  convection  or  circula- 
tion of  vesicles  of  vapour  in  heating  or  boiling  wort  in 
brew**rs'  coppers,  and  in  analogous  processes.    February  1.3 

2108  F.  Faulkner  and  W.  Adlam,  London.  Improvements 
in  the  method  of  obtaining  hop  extract  in  the  process  of  brew- 
ing beer,  porter  and  other  like  liquors,  and  in  apparatus 
therefor.    February  13 

2237  T.  Bovven.  London.  An  improved  method  of  preserving 
alcoholic  liquids,  such  as  ale,  porter,  and  the  like.  Feb- 
ruary 16 

2316  F.  Faulkner.  Oldbury.  Improved  means  of  filtering 
cooler  wort  for  determining  rapid  clarification  of  finished  beer. 
and  in  arrangement  of  apparatus  tor  the  purpose.  Feb- 
ruary 17 


COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

4068  W.  Lawrence.  Manufacture  of  beer  and  malt  liquors, 
and  apparatus  for  treatment  and  preparation  of  materials  for 
the  same.    February  9 


XVII.-CHEMISTRY  of  FOODS,  SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

APPLICATIONS. 

./I.— CiiEMisTHV  OK  Foods. 

13.30  W.  McDonnell,  London.  Improvements  in  the  preser- 
vation of  milk  or  cream,  and  in  the  manufacture  of  butter  there- 
from.   January  29 

1442  W.  A.  Murray,  London.  Improvements  in  the  manu- 
facture of  butter.    Complete  specification.     February  1 

2144  B.M.  PlumbandT.  J.  Richman,  London.  ,\  processfor 
extracting  butter  from  milk,  and  for  nmnufacturing  butter. 
Februarv  13 

2191  W.  McDonnell,  London.  Improvements  in  the  means 
of  preserving  alimentary  substances.    February  15 

2501  D.  Johnson  and  H.  G.  R.  Davics.  London.  Improve- 
ments in  the  means  or  apparatus  for  use  in  storing  or  preserving 
vegetable  matters  to  be  used  as  food.    February  20 

B.— S.\NiT.\RY  Chemistry. 

1053  G.  H.  Ijeame,  London.  An  improved  method  of  con- 
tin<ious  filtration,  applicable  to  'he  purification  of  sewage,  and 
for  other  purposes.    Complete  specification.    January  23 

1076  H.  Fewson,  Buckingham.  The  treatment  of  mephitie 
vapours  and  noxious  gases  generally.^  but  especially  for  tJie 
comnound  gases  known  as  "  sewer  gas."    January  25 

1259  S.  I).  Cox  and  J.  Cox.  Bexley  Heath.  Improvements  in 
the  treatment  of  sewage.    January  28 

1727  W.  H.  Hartland.  Glasgow.  Improvements  in  purifying 
sewage  and  treating  the  same  for  the  recovery  of  products 
tlnretrom.  and  in  means  or  apparatus  therefor.    February  5 

1792  F.  Candv.  London.  Improvements  in  the  preparation 
of  materials  suitable  for  use  in  the  treatment  of  sewage  and  for 
oi  her  purposes.    February  6 

1793  F".  Candy.  London.  Improvements  in  the  manufacture 
of  filtering  media  for  use  in  the  purification  of  liquids  and 
gases.    Febr\iary  6 

1840  W.  Davis.  Plaistow.  Treatingscwageby  usingsulphuric 
acid.  lime,  charcoal,  and  vacuum.    February  9 

20S6  P.  A.  Maignen.  London.  An  improved  process  for  the 
softening  and  purification  of  liquids  and  the  construction  of 
apparatus  used  therewith.    February  12 

2175  A.  M.  Clark.  London— Communicated  by  L.  E.  Robert, 
France.  Improvements  in  filtering  and  purifying  water. 
February  15 

2439  F.  H.  Danchell.  London.  A  new  or  improved  system 
of  treatment  of  sewage.    February  19. 

2517  F.  Candy,  London.  Improvements  in  the  manufacture 
of  filtering  materials  and  precipitants.    February  20 

C— DiSIiNFECTANTS. 

2.i06  F.  Hochuli.  London— Communicated  by  E.  Pollacsek 
and  J.  Eisner,  France.  An  improved  disinfecting  soap.  Feb- 
ruary 20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

B.— Sanitary  Chemistry. 

1891  J.  Richmond  and  T.  Birtwistle.  Improvements  in  fur- 
naces for  treating  town  and  other  refuse.    January  29 

4473  E.  Langen.  Method  and  apparatus  for  treating  semi- 
liquid  substances  with  purifying  or  other  liquids.    February  12 

4532  J.  W.  Slater.  Treatment  of  sewage  and  water  polluted 
with  organic  matter.    January  26  ,       „     ,        ,    , 

4714  H.  J.  Haddan— Communicated  by  G.  Langbeln.  A 
method  of  disinfecting.    February  16 

5348  M.  Nahnsen.  Purifying  drainage  waters  and  sewage. 
February  9  ._ 

6054  F.  Maxwell-Lyte.  Improvements  in  sewage  purifica- 
tion process  and  those  of  other  foul  waters.    February  19 


XVIII.— ELECTRO-CHEMISTRY. 
APPLICATIONS. 

lOU  A.  Rettich.  London.  Improved  construction  or  arrange- 
ment of  dry  electric  biittery.  with  regenerative  and  self- 
sustaining  power.    Jiinuary  22 

1054  J.  H.  Noad.  London.  An  improved  construction  or 
formation  of  plates  with  composition  for  electric  batteries. 
Januarv  23  ,,  .     .   j    ,       ti     t 

11,50  T.  J.  Ilandford,  London— Communicated  by  F.  J. 
Sprague.  United  States.  Improvements  in  and  relating  to 
electro-dynamic  motors.    .Tannary  26 

1151  W.  W.  Popplev.ell.  London- (Communicated  by  F.  La 
Otis  Lathrop.  J.  W.  Carter,  and  C.  Fabre.  United  States.  Im- 
provements in  galvanic  batteries.  Complete  specification. 
January  26 
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IKiO  W.  P.  Thompson,  Liverpool— Communicated  by  A.  H. 
C'owles,  United  States.  Improvements  in  smelting  ores  by 
means  of  electricity,  and  in  apparatus  or  furnaces  therefor. 
Complete  specification.    January  20 

1161  W.  P.  Thompson,  Liverpool— Communicated  by  E.  H. 
Cowles  and  A.  H.  Cowles.  A  new  or  improved  lining  for  the 
walls  of  electric  furnaces.    Complete  specification.    January 

1340  G.  C.  Fricker.  Putney.  Improvements  in  dynamo- 
electric  machines.    January  29 

1354  H.J.  Allison,  Liondon— Communicated  by  K.  M.  Gard- 
ner, United  States.  An  imjiroved  electrode  for  secondary 
batteries.    Complete  specitieation.    January  30 

1375  H.  M.  Bailey,  jun.,  and  A.  Grundy,  London.  Improve- 
ments in  tialvanic  batteries.    January  30 

1415  N.J.  Contarini  and  T.Wrigley,  London.  Improvements 
in  the  construction  of  primary  and  secondary  electric  batteries. 
February  1 

1493  H.  J.  Allison,  London— Communicated  by  L.  Voelkcr, 
United  States.  Improvements  in  dynamic-electric  machines 
and  motors.    Complete  specification.    February  2 

1543  G.  Ignatief,  London.  Impro^'ements  ir.  electric  candles. 
February  2 

1G84  H.  Weise,  London.  Improvements  in  secondary  electric 
batteries.    February  4 

1S!I2  L.  Grabau,  London.  Improvements  relating  to  the 
extraction  of  metals  from  substances  containing  the  same,  by 
electrolysis,  and  to  apparatus  therefor.    February  9 

2403  H.  J.  Haddan.  London— Communicated  by  E.  H. 
Cowles  and  A.  H.  Cowles.  United  States.  Improvements  for 
operating  electric  smelting  furnaces.  Complete  specification. 
February  IS 

2433  T.  A.  Garrett,  London.  Improvements  in  and  con- 
nected with  dynamo-electric  machines  or  motors.  February 
19 

rOMPLETE  SPECIFICATIOyS  ACCEPTKD. 

1885. 

34G7  A.  Jl.  Clark— Communicated  by  L.  Vissiere.  Dynamo- 
electric  machines.    February  9 

3524  T.  J.  Handford— Communicated  by  F,  J.  .Sprague. 
Improvements  in  electric  dynamic  motors,  parts  of  which 
improN'ements  are  applicable  to  the  regulation  of  dynamo- 
electric  generators.    February  12 

3.599  K.  Keckenzaun.  Electro-motors  or  dynamo-electric 
machines.    January  26 

3764  J.  JIacnab  and  D.  Hickie.  Electric  fuses.  February 
23 

3815  II,  Woodward.  Thermo-electric  generators  and  insulat- 
ing materials.    February  12 

41.?7  J.  S.  AVilliams.  Transforming,  distributing,  conlrolling 
and  utilising  electric  and  magnetic  force;  and  apparatus  or 
means  employed  therefor  or  in  combination  therewith. 
February  19 

5202  A.  Schan.schieff.    Galvanic  batteries.    February  19 

5828  B.  J.  B.  Mills- Communicated  by  J.  J.  C.  Smith.  Mcde 
of  vulcanising  the  insulating  covering  of  electrical  conductors. 
February  16 

7461  A.  K.  Upward  and  C.  W.  Pridbam.  Galvanic  batteries. 
February  23 


1795  J.  T.  Mcllougall  and  J.  McDougall,  London.  Im- 
provements in  extract  ing  moisture  from  pulp  produced  from 
wood  or  other  fibrous  materials.    February  6 

2221  T.  Rowland.  Halifax.  Improvements  in  apparatus  for 
pulping  fibres  for  the  manufacture  of  pai)er.    February  16 

2i78  H.  H.  Lake.  London— Communicated  by  C.  E.  Hall. 
United  States.  Improvements  in  boilers  or  digesters  for  use 
in  the  manufacture  of  paper  pulp.  Complete  specification. 
February  16 

COMPLETE  SPECIFICATIU.ys  ACCEPTEl). 

1£S5. 

3921  G.  P.  Barnes.  JIanufacture  of  paper  and  machinery 
therefor.    February  2 

4300  W.  P.  Bruce.  Dividing  paper  as  it  is  being  formed  info 
a  continuous  length  on  a  paper-ntaking  machine  into  two  or 
more  narrow  lengths.    February  16 


XL\.— PAPER,  PASTEBOARD,  Etc. 
APPLICATIONS. 

1061  G.  F.  r,edfern.  London— Communicated  by  J.  I'bertin, 
Corsica.  An  improved  liquid  or  lye  to  be  employed  in  the 
manufacture  of  paper.    January  ^3 

1178  J.  H.Oberhaensli,  London,  Improvements  in  the  manu- 
facture or  treatment  of  paper  for  drawing  or  writing  upon. 
January  26 


XX.- 


-FINE    CHEMICALS,     ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 
APPLICATIONS. 


1497  T.  C.  Lovewell,  Brighton.  LovewcU'sMiteham  lavender 
smelling  salts.    February  2 

1551  O.  Imray,  London -Communicated  by  J.  G.  Smith. 
Hong  Kong.  The  numufacture  from  fresh  green  ginger  of  dried 
ground  ginger,  crushed  ginger,  ginger  paste,  flour  of  ginger, 
essential  oil  of  ginger,  and  essence  of  ginger.    February  2 

COMPLETE  SPEClFICATIO^  ACCEPTEl). 


4669  \y.    V. 
February  16 


Wilson. 


1885. 
Manufacture 


of   acetate   of   amyl. 


XXI,— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

1082  G.  V.  Jameson.  London.  A  safetj-  explosive,  to  be 
designated:  "The  Victoria  .Safety  Exi>losive."    January  25 

1920  T.  G.  Hart,  Bath.  Improvements  in  explosives  for  use 
in  firearms.    February  10 

1921  T.  G.Hart,  Bath,  Improvements  in  explosives  for  use 
in  firearms.    February  10 

1955  F.  Bolton,  London.  An  improved  manufacture  of 
explosive  compound,  and  the  preparation  of  cartridges  there- 
from.   February  10 

2088  .S.  H.  Emmcnsand  J.  O.  Bryne,  London.  An  improved 
explosive  compound  and  a  method  of  using  the  same.    Feb.  12 

2187  G.  F.  Kedfern.  London— Communicated  by  O.  Hiernaux, 
Belgium.  The  manufacture  of  an  improved  explosive  com- 
pound.   February  15 

COMPLETE  SPECIFICATION  ACCEPTED. 


15528  C.  E.  Bichel. 
February  2 


1385. 
Improvements  in  explosive  compounds. 


XXIL— GENERAL  ANALYTICAL  CHEMISTRY. 

APPLICATION. 

1938  T.  Derham.  London.    Certain  improvements  in  hydro- 
meters and  saceharometers.    February  10 
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ERRATUM. 

Mr.  J.  li.  Hutcheson's  name  was  improperly  spelt  "  Hut- 
chinson" in  the  List  of  Jlembers. 


LIST  OF  MEMBERS  ELECTED  23rd  MARCH,  1886. 

■\V.  B.  Allbright,  Boston  Street,  Dorchester,  Mass..  U.S.A., 
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Herbert  A.  Bainbridgc,  Union  Club,  Trafalgar  Square, 
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Meetings,  Session  ISSo— 86.— First  Mond.iy  in  eacli 
month  (iinles.s  otherwise  imlieatctl). 

ORDI.NARY  MEETINGS. 
Fiyst  Monday  in  the  Month,  at  S p.m. 

April  5.— Professor  Unwin.  M.I.C.E.— "The  Principles  and 
Methods  of  Testing  Cementing  JIaterials."  This  meeting  will 
be  held  in  the  Central  Institute.  City  and  Guilds  of  London 
Institute,  Exhibition  Road,  South  Kensington. 

May  .S.— A.  G.  Salamon,  A.R.S.M.,  F.C.S.,  and  W.  de  VCrc 
Mathew.  F.I.C.— "  The  Puritication  of  Water."  Messrs.  Mac- 
nab  and  Beckett—"  The  Treatment  of  Water  for  Technical 
Purposes.*' 

June  7.— Dr.  Meymott  Tidy  —  "  Chemical  Treatment  of 
Sewage." 

July.— .\nnu.al  Meeting  at  Liverpool. 

Notices  of  papers  and  communications  for  the  meetings  to  be 
sent  to  the  Local  Secretary. 


Meeting  held  Monday,  Fch-uarij  1, 1SS6. 


>IK.   D.   HO'WAED   IN   THE  CHAIR. 

NOTES  ON  DR.  KOCH'S  WATER  TEST. 

BY  GUSTAV  BISCHOF,   F.C.S.,  F.LC. 

The  task  before  me  tlii.s  evening  has  been  rendered 
comparatively  easy  by  ])r.  P.  Franklaiid's  instructive 
paper,  read  before  this  Section  last  year,'*  to  wliicL  I 
am  sure  you  listened  with  as  much  interest  as  I  did. 
Fortunately,  the  original  intention  of  letting  my 
paper  precede  Dr.  Fraukland's  on  the  same  evening 
was,  at  my  suggestion,  abandoned,  enabling  me  to 
considerably  shorten  my  observations  on  the  present 
occa.sion.  To  prevent  repetitions  you  will  please 
understand  that  in  giving  the  outlines  of  Dr.  Koch's 
test,  I  adhere  to  Dr.  Frankland's  description,  unless 
otherwise  stated. 

Prepar.4Tion  of  Nutritive  Gel.^tine. 

Dr.  Koch  adds  5grms.  of  common  salt,  not  Igrm. 
to  the  extract  from  lib.  of  beef,  and  mixes  lOOgrms. 
of  gelatine  with  the  same  quantity.  I  have  adojited 
these  proportions,  and  find  no  difficulty  in  working 
them.  As  it  is  a  matter  of  some  moment  that  the 
gelatine  should  be  heated  as  little  as  possible. 
Dr.  Frankland  would  perhaps  tell  us  whether  he 
has  increased  the  steaming  of  the  nutritive  gelatine 
in  test-tubes  to  half-an-hour  on  each  of  three  con- 
secutive days,  because  he  found  Dr.  Koch's  titiie,  a 
cjuarter  of  an  hour,  insufficient.  No  other  way  is  as 
sure  to  sterilise  test-tubes  as  heat ;  and  I  prefer  Dr. 
Koch's  rule  of  exposing  them,  after  cleansing  and 
plugging,  for  one  hour  to  a  temperature  of  150°  to 
180=  C. 

Sterilisation  of  Bottles,  Pipettes,  Etc. 

Dr.  Frankland  continues  the  heating  of  the  bottle.=, 
pipettes,  etc.,  in  an  air  bath,  to  loO"  to  180°  C,  for  at 
least  three  hours.  Dr.  Koch's  and  my  experience  is 
that  one  hour  is  sufficient,  counting  from  the  moment 
when  the  thermometer  in  the  air  bath  reaches  ISO'^  C. 
I  thouglit  at  one  time  that  this  might  not  be  so  when 
sterilising  glass  plates  in  a  metal  box,  but  that  cer- 
tain minute  colonies,  which  I  observed  in  some  cases, 
might  be  due  to  imperfect  sterilisation  of  the  plates. 
To  test  this  a  thermometer  was  introduced  during 
sterilisation  into  the  centre  of  the  plates,  and  it  only 
indicated  100°  C,  when  the  air  in  the  bath  showed 
150°  ;  the  former  thermometer,  indeed,  did  not  reach 
150°  until  the  heating  had  been  continued  for  another 
105  minutes.  The  glass  plates  were  numbered 
several  times,  when  sterilised  in  tlie  usual  way,  so 
that  those  might  be  known  which  had  been  in  the 
centre ;  but  in  no  case  coidd  I  trace  a  result  to  their  im- 
perfect sterilisation  after  one  hour's  heating. 

Collection  of  S.^mples  of  Water. 

For  plugging  flasks,  te.st-tubes,and  the  like, asbestos 
thread  has,  in  my  opinion,  advantages  over  the  time- 
honoured  cotton-wool.  The  shrinking  of  cottou-wool 
stoppers  on  heating  sometimes  causes  them  to  become 
dangerously  loose,  however  tight  they  may  have  been 
before.  The  asbestos  may  be  heated,  boiled  or  treated 
with  acids  to  any  extent  ;  and  should  a  jilug  during 
an  experiment  be  accidentally  dropped,  it  is  instantly 
rendered  serviceable  by  holding  it  for  a  moment  into 
a  Bunseu  fiame.  The  disagreeable  sticking  of  cotton- 
wool, if  any  of  the  size  used  in  its  preparation  touches 
the  side  of  the  test-tube,  etc.,  is  avoided  by  the  use  of 
asbestos.      As    regards    exclusion   of    microphytes, 

'  Sce«>ife,  p.  81. 
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asbestos  plugs  are  quite  equal  to  tbe  other,  and  if 
cuttings  from  asbestos  cloth  be  unravelled,  the  cost  is 
only  nominal. 

I  have  devised  fla?ks  for  transport  provided  with  an 
asbestos  plug,  as  well  as  a  glass  stojiper.  They  are 
Erlenineyer's  Hasks  (Fig.  1)  with  elongated  necks, 
which  are  slightly  contracted  near  their  base.  Into 
this  part  a  glass  stopper  is  carefully  ground  ;  the  stem 
reaches  beyond  the  top  of  the  flask,  and  is  surrounded 
by  the  asbestos  plug.  During  sterilisation  the  glass 
stopper  should  not  be  (juite  closed,  or  the  flasks  are 
apt  to  fiy. 


Fig.  1. 

The  samples  of  water  are  filled  into  these 
flasks  by  means  of  a  sterilised  pipette,  which  is 
enclosed  during  transport  in  an  outer  jilugged 
glass  tube.  The  jiipette  is  immersed  into  the 
water  to  be  tested,  or,  when  this  is  not  practi- 
cable, the  sample  is  received  in  the  first  instance 
ill  a  small  sterilised  and  plugged  phial  provided  with 
a  lip.  The  phials  have  not  a  flattened  rim,  and  before 
allowing  the  water  to  run  in,  the  top  is  wiped  with 
the  lower  sterilised  part  of  the  plug.  In  either  case, 
we  are  thus  enabled  to  avoid  wetting  the  upper  part 
of  the  flask,  and  the  flushing  into  its  interior  of  any 
impurity  which  may  adhere  to  the  rim. 

I  have  made  several  experiments  with  reference 
to  the  liability  of  samples  of  water  to  alter  if 
kept  after  collection.  Table  I.  shows  two  sets,  A 
and  B,  in  which  New  Kiver  water,  with  or 
without  the  addition  of  one  per  cent,  of  sewage, 
was  kept  and  te.sted  during  six  days.  In  all 
my  experiments  the  sewage  was  filtered  through 
paper  before  being  added.  Each  of  the  samples  was 
received  in  a  separate  plugged  flask,  until  required 
for  use.  Samples  A  were  kept  at  the  ordinary  tem- 
perature of  my  laboratory,  from  the  14th  of  Novem- 
ber last,  the  others  in  an  air  bath  between  14°  and 
17'  C.  The  New  River  water  A  shows  an  enormous  in- 
crease from  day  to  day,  amounting  in  the  end  to  14,000 
times  the  original  number  of  colonies.  The  test  on 
the  fourth  day  was  lost,  all  the  colonies  having  run 
into  each  other.  Subsequently  the  quantity  taken  in 
testing  was  reduced.  The  entirely  different  liehaviuur 
of  samples  A  with  sewage  is  remarkable.  The  latter 
evidently  set  up  a  kind  of  violent  fermentation,  which, 
culminating  on  the  second  day,  when  the  limited 
quantity  of  food  present  was  probably  exhausted, was 
followed  by  a  gradual  regular  decrease  of  the  total 
colonies,  until  they  were  on  the  sixth  day  i)ractically 
the  same  in  number  as  on  starting,  the  liquefying 
colonies  being  finally  about  one-third,  and  the  total 
colonies  one-nineteenth  of  those  in  the  unadulterated 
sample  of  New  River  water. 

Experiments   B  were  made  with  another  set  of 


materials,  differing  probably  in  the  food  or  phosphoric 
acid  they  contained,  or  the  microphytes  present.  All 
intermediate  samples  were  lost  through  the  colonies 
running  into  each  other.  The  liquefying  colonies  in  the 
New  River  water  again  multiplied  enormously — viz., 
UiOO  time-sagainstfiOtimes  in  themixture  withsewage. 
The  total  colonies  increased  in  the  New  River  water 
about  1000  times  ;  but  in  the  sample  containing  sew- 
age only  about  2i  times. 


TABLE  I. 


-COLO.MES   FOI'XD   IN   NEW   RlVEK  WATER  KEl'T 

FOR  Six  Days. 


Liquefying 
Colonies. 

Total 
Colonies. 

Do.  after  addtug  l**/o  Sewage. 

DAT. 

Liquefying 
Colonies. 

Total 
Colcoies. 

A 

'1.. 

2.. 
3.. 
1.. 

5.. 
.6- 

1 

i 
100 



88 
610 

53 

2,200 

260.000 

120.000 
770,000 

U 
210 
210 
210 
210 
210 

31,000 
120,000 
93,000 
62.000 
17.000 
40,000 

u.. 

5 

8.000 

U2 

110.000 

178 
11,000 

500,000 
1,300,000 

Examination  of  Samples. 

The  apparatus  devised  by  Dr.  Koch  for  spreading 

the  mixture  of  water  and  nutritive  gelatine  on  a  glass 

plate  is  represented  by  Fig.  -2.     The  inner  one  of  two 

glass  dishes  is  completely  filled  with  water  and  ice, 


Fig.  2. 

when  a  glass  plate,  ground  on  its  lower  side,  is  pushed 
over  the  inner  dish.  The  dishes  rest  on  a  tripod  with 
levelling  screws.  A  bell-shaped  cover  on  the  top 
completes  the  arrangement.  Ihe  glass  plate  which  is 
to  receive  the  gelatine  is  taken  out  of  the  metal  box, 
in  which  it  has  been  sterilised,  and  reversed  on  to  tbe 
glass  plate  on  the  top  of  the  inner  dish  under  the 
bell-shajied  cover.  After  melting  the  gelatine,  the 
plug  of  the  test-tube  is  removed  and  a  proper  quan- 
tity of  water  to  be  tested  introduced,  avoiding,  as  far 
as  possible,  a  vertical  position  of  the  tube.  The  plug 
is  temporarily  replaced,  whilst  water  and  gela- 
tine are  being  mixed  ;  it  is  then  taken  out  once  more, 
and  the  open  end  of  the  test-tube  passed  through  a 
Bunsen  flame  to  destroy  germs  which  may  adhere  to 
it.  Finally,  the  bell-shaped  cover  is  raised  just 
enough  to  allow  the  mixture  to  be  spread  on  the  glass 
plate,  where  it  sets  in  about  a  minute.  As  the  area 
has  to  be  measured  if  the  colonies  are  too  numerous 
to  be  counted  all  over,  the  gelatine  should  be  spread 
in  the  form  of  a  rectangle.  This  is  facilitated  by  the 
use  of  glass  plates  with  a  jirojecting  rectangle  of 
enamel  of  uniform  area,  which  .should  contain  80 
square  centimetres  when  lOcc.  of  gelatine  are  used. 
The  rim  of  enamel  prevents  the  running  of  the  gela- 
tine should  the  temperature  during  incubation  rise 
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somewhat  high.  I  prefer  10  to  7cc.  of  gelatine, 
on  account  of  the  larger  area,  ^vhicll  not  unfrequently 
allows  exact  counting  of  the  colonies,  when  they 
would  have  been  too  close  on  the  smaller  area. 

The  dam))  chamber  used  by  Dr.  Koch  is  shown  in 
Dr.  Frankland's  paper,  and  may  be  obtained  in  Berlin 
for  2s.  A  few  e.\perinients  with  a  2  per  cent,  corro- 
sive sublimate  seal  and  150  instead  of  lOOgrms. 
gelatine,  cultivated  at  2.')°  C,  showed  no  prac- 
tical difference  in  the  results  as  compared  with 
Dr.  Koch's  method.  The  latter  appears  to  me 
more  convenient,  because  the  evaporation  and 
condensation  in  the  other  case  are  somewhat 
excessive,  and  may  give  trouble.  Even  with  Dr. 
Koch's  i>lan,  it  happened  in  a  few  instances  that  a 
drop  of  condensed  moisture  fell  into  the  sani])le, 
which,  of  course,  had  to  bo  rejected.  On  this  account, 
I  now  cover  the  plate  or  plates  with  a  small  curved 
glass  plate. 

The  damp  chambers  are  kept  at  about  18°  C.  in  a 
wooden  air-bath,  through  which  passes  a  vertical  glass 
tube,  open  top  and  bottom,  heated  from  underneath 
by  means  of  a  small  Argand  burner  and  regulator. 
Unless  the  colonies  threaten  to  I'un  into  each  other 
before  that  time,  I  always  leave  samples  in  the  air- 
bath  for  three  days.  The  results  of  samples  which 
are  incubated  for  a  shorter  or  longer  time  cannot  be 
strictly  comjiared. 

When  counting  the  colonies,  the  incubated  sample 
is  placed  on  the  toj)  of  a  glass  plate  divided  into 
square  centimetres,  and  partially  into  one-ninth  part 
of  a  square  centimetre,  resting  on  a  dark  surface. 
Another  plate,  larger  than  the  gelatin  jjlate,  is  .so 
arranged  on  a  hinge  that  it  protects  the  latter  against 
dust  without  touching  it.  Ijy  this  arrangement  one's 
breath  is  not  directed  on  to  the  gelatine,  otherwise 
spores  of  reniciilinm  (jlaucum,  and  perhaps  other 
colonies,  are  apt  to  be  di.sseniinated  by  the  breath- 
ing, contaminating  the  air  of  the  laboratory.  Very 
many  colonies  are  counted  in  a  number  of  the  smaller 
squares,  their  average  being  calculated  on  the  entire 
area  of  gelatine.  In  the  same  way  the  larger  Ki|Uares 
are  made  use  of  with  few  colonies  ;  or,  indeed,  the 
colonies  are  counted  all  over  the  plate.  A  lens  slid- 
ing on  the  top  of  the  hinged  glass  plate  assists  in  the 
discovery  of  smaller  colonies.  Similarly,  the  liquefy- 
ing colonies  are  counted  over  the  whole  or  part  of  the 
plate,  the  latter  being  held  at  a  certain  angle  towards 
the  eye  over  a  dark  surface.  This  divides  the  colonies, 
as  a  beginning,  into  two  classes  ;  but  it  must  be  re- 
membered that  there  are  slowly  and  rapidly  liquefying 
colonies,  .some,  indeed,  so  slow  in  their  action  that 
they  are  not  recognised  as  such  after  the  normal  time 
of  incubation. 

It  is  not  an  uncommon  error  to  suppose  that  all  the 
microphytes  contained  in  a  sample  of  water  develop 
by  the  culture  as  de.scribed.  This  is  not  so.  Micro- 
phytes, which  are  strictly  parasitic,  and  thrive  only 
in  the  living  tissue,  cannot  be  developed.  Some 
microi)hytes  have  to  be  cultivated  in  blood-serum  or 
other  media. 

Is  Dr.  Koch's  Test  a  Qi-.^ntitative  Method  1 
I  now  pass  over  to  the  question  whether,  and  how 
far,  Dr.  Koch's  test  can  lay  claim  to  be  a  quantitative 
method.  I  attempted  to  answer  this  in  the  first  in- 
stance by  mixing  different  i)roportions  of  a  sample  of 
sewage  with  a  comparatively  jiure  water.  However, 
even  very  small  quantities  of  sewage  render  the 
counting  of  the  colonies  frequently  difficult  or  impos- 
sible, whil.st  a  single  drop  cannot  be  measured  with 
precision,  nor  can  we  invariably  rely  upon  its  being 
a  representative  sample.  Experiments  with  larger 
quantities  of  water,  on  the  other  hand,  require  very 
careful  handling  if    contamination   foreign    to  the 


sewage  is  to  be  excluded  :  but  with  this  re.striction 
they  give  more  reliable  results.  Again,  what  we  have 
to  test  is  unfortunately  not  matter  in  solution,  but  in 
suspension,  and  chemists  know  how  dithcult  it  is  to 
take  strictly  representative  samples  of  matter  in  sus- 
pension. 

I  submit  that  the  figures  in  Table  II.  sh(]W  the  test 
to  be  sufficiently  quantitative  for  jiractical  purposes, 
at  least  as  regards  the  total  colonies. 

TABLE  II. 


Added  to  Ice.  of  New  River 
water  clmps  of  a  mixture 
of  99  piirts  of  New  River 
water    uuil    1    part  u£    ti 
sample  of  old  sewage. 

Colonies  Fodnd. 

Liquefying. 

Total. 
590 

1         

2 

ft 

10 

1.800 

3        

9 

3.100 

i        

13 

3,400 

5        

18 

1,100 

Do.  of  fresh  sewage  — 

1        

35 

3,E00 

2        

50 

5.CO0 

3        

50 

8,100 

4        

50 

10,000 

5        

56 

12,000 

The  liquefying  colonies  are  less  satisfactory  ;  but  we 
are  not  dealing-  as  mostly  in  analytical  chemistry — 
with  matter  unalterable  in  quantity.  Our  matter  is 
capable  of  self-multiplication  ;  and,  further,  amongst 
microphytes,  the  same  fight  is  going  on  for  supremacy 
or  existence  which  we  find  amongst  the  highest  of 
animals  Dr.  Koch  considers  it  jjossible  that  liacteria 
of  putrefaction  may  succeed  in  exterminating  the 
Ciimma  liaci/hi.^,  whilst  Professor  Arnaldo  Cantani 
has  furni.'ihed  the  following  instance: — A  patient  with 
a  large  tubercular  cavity  in  the  upper  lobe  of  the  left 
lung  was  admitted  to  a  hospital  on  the  2(ith  of  April, 
and  improved  .so  rapidly  by  inhalation  of  a  rich  cul- 
ture of  Biirttrium  terma  in  gelatine,  that  all  the 
symptoms  had  di.sapjteared  on  the  1st  of  June  of  the 
same  year,  without  returning.  Before  the  treatment 
animals  became  tuberculous  when  inoculated  with 
the  sputum,  but  after  it  this  ceased  to  be.  Although 
we  must  wait  for  confirmation  of  such  isolated  cases, 
they  show,  at  any  rate,  that  the  fight  I  have  referred 
to  is  no  novelty  to  bacteriologists.  Depending  upon 
circumstances  this  must  result  in  the  supremacy, 
more  or  less,  of  some  of  the  colonies. 

I  have  made,  for  some  time,  regular  monthly  tests 
of  the  Metropolitan  water  supply,  which  will  be  found 
in  T.able  III. 

Without  entering  into  details,  which  have  been 
explained  month  by  month  in  £iii/inee)-i)iij  and  the 
Journal  af  d'ds  Liijlitind,  I  wLsh  to  express  in  the 
first  instance  the  great  satisfaction  it  has  given  me  to 
find  on  the  showing  of  those  figures  that  our  water 
supply,  as  a  whole,  is  bacteriologicaliy  so  much 
purer  than,  I  venture  to  say,  anyone  would  have 
anticipated.  I  will  confine  my.self  to  a  comjiarison  of 
the  figures  obtained  by  Dr.  Frankland  and  myself  for 
the  months  ending  Novemljer,  188.5,  for  which  we 
made  parallel  reports.  Taking  the  total,  we  both 
place  AVest  Middlesex  first ;  second,  New  River  ;  and 
third,  Kent.  I  then  jilace  Southwark  fourth  and 
Chelsea  fifth  ;  Dr.  Frankland  reversing  these  two 
figures.     Of  the  last  batch  I  place  Cirand  Junction 
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sixth,  East  London  seventh,  and  Lambeth  eighth  ; 
Dr.  Frankland  finding'  East  London  sixth,  and  ( Jrand 
Junction  last.  Con.siderins  that  tlie  almost  balf-a- 
hundred  samples  here  embraced  were  taken  (luite 
independently  at  different  times,  and  .several  in 
difterent  localities,  those  tliree  months  certainly  agree 
as  well  as  any  method  of  chemical  analysis.  Let  me 
nevertheless  assert  emphatically  that  if  my  figures 
place  West  Middle.sex  first  and  New  Itiver  next,  I  do 
not  mean  by  this  that  there  is  any  practical  difference 


New  River  water  and  1  per  cent,  of  sewage  were 
added.  All  tliese  bottles  were  fixed  in  one  frame, 
which  was  alternately  inverted  with  a  jerk  up 
and  down  500  times.  Each  liottle  was  then  shaken 
up  and  a  portion  of  the  liciuid  passed  at  once  through 
a  small  Swedish  filter  into  a  tlask  for  examination, 
the  filter  and  flask  being  sterilised.  I  prefer  this  to  a 
settling  up  to  4S  hours,  as  in  the  latter  ca.se  the 
absence  of  colonies  may  be  due  rather  to  subsidence 
than  to  the  treatment.    However,  the  results  in  the 


TABLE 

III.— Colonies  in  Ico 

^ 

Sept. 

OCX. 

Nov. 

Dec 

Jan. 

1886). 

Liq. 

Total. 

Liq.     1  Total. 

Liq. 

Total. 

Liq. 

Total. 

Liq. 

Total. 

Thames  Water  below  Sunbiiry  Lock . . 

_ 

— 

^-      1       „ 

81 

8200 

— 

— 

Do.  at  London  Bridge         

— 

— 

— 

— 

560 

15000 

-■ 

- 

- 

Intake  from  Lea  at  Chingford  iMill 

— 

— 

88 

1300 

- 

- 

- 

- 

Sample  taken  at  Lea  Bridge      

— 

— 

12000 

1200000 

— 

— 

- 

- 

Chelsea 

3 

.35 

3 

18 

2 

10 

5 

110 

16 

470 

Grand  Junction         

0 

28 

1 

82 

1 

51 

20 

1100 

23 

2600 

Lambeth 

1 

45 

7 

77 

9 

76 

2 

88 

16 

1200 

Soulhwark 

1 

35 

2 

31 

1 

19 

7 

260 

- 

West  Middlesex       

0 

20 

— 

— 

1 

10 

0 

60 

10 

130 

East  London 

5 

61 

3 

89 

3 

22 

18 

100 

20 

110 

New  River       

I  . 

13 

0 

11 

1 

53 

3 

70 

3 

160 

Bath  Well,  Deptford          

— 

— 

— 

— 

- 

- 

0 

6 

- 

- 

New  Well,  Dcpttord           

— 

— 

— 

— 

— 

- 

0 

4 

- 

- 

Covered  Keservoir,  Deptford 

— 

— 

- 

- 

- 

5 

87 

- 

- 

Kent  (tupply).. 

i 

U 

30 

0              25 

5 

05 

4 

34 

2 

26 

between  them.  In  fact,  as  far  as  I  read  the  results 
at  the  present  moment,  there  is  not  much  to  choose 
between  the  supply  of  the  different  eomi)anies  up  to 
December,  when  the  colonies  in  the  sujijily  of  two  or 
three  of  them  rose  somewhat  high,  probably  owing  to 
the  rains  and  floods  then  prevailing.  Dr.  Frankland 
ha.i  a])plied  the  test  to  show  the  improvement  of 
]i(iuids  by  certain  treatments.  The  experiments  in 
Table  IV.  were  made  somewhat  differently  : — 


TABLE 

IV. 

At  Starting. 

After  Six  Weeks. 

New  RiTiT  Wiitt  r  and 
1  1  er  cent.  Sewage. 

Lin.  Col. 
57. 

Total  Col 
4600. 

Liq.  Cul. 

To'.al  Col. 

Shaken  with  :— 

Animal  Charcoal. . 

0 

59 

89 

53.000 

Coke 

1 

11 

18 
24 

92,000 
11,000 

Iron  Filings    

I 

130 

Sand  

2 

970 

13 

1,900 

Spongy  Iron    

0 

12 

0 

314 

Wood  Charcoal    .. 

0 

16 

63 

22,000 

The  materials  mentioned  in  the  table  were  passed 
through  a  sieve  with  8  me.shes  to  the  linear  inch,  the 
portion  that  passed  through  a  sieve  with  .30  meshes 
being  rejected  ;  lOOcc.  of  each  material  were  intro- 
duced into  a  stoppered  ,300cc.  bottle.  I'.ottles  and 
materials  were  sterilised  by  heat  in  the  usual 
way,  and   after   cooling,    I.'iOcc.    of    a    mixture    of 


first  two  columns  agree  sufficiently  with  those  given 
by  Dr.  Frankland  to  show  once  more  the  reliability 
of  the  test  when  applied  to  such  experiments.  The 
great  difference  which  I  biund  in  the  behaviour  of 
spongy  iron  and  iron  filings  is  remarkable,  due 
probably  to  the  porosity  and  greater  surface  of  the 
former,  and  to  the  well-known  greater  chemical 
affinity  of  metals  which  have  not  undergone  fusion. 

In  the  course  of  the  discu.ssion  on  Dr.  Frankland's 
paper,  reference  was  made  to  the  imjiortance  of 
ascertaining  the  relative  lasting  purifying  jiower  of 
different  materials,  and  this  induced  me  to  add  the 
second  pair  of  columns.  After  taking  the  samples 
as  explained,  the  bottles  were  fillet!  up  to  the 
mark  with  the  1  per  cent,  sewage,  and  the  materials 
shaken  up  and  left  to  stand  for  24  hours.  During 
six  weeks  lOOcc.  of  the  liquid  were  then  daily 
syphoned  off,  another  lOOcc.  of  dilute  .sewage 
being  added,  mixed,  etc.,  as  above.  The  shaking  of 
the  frame  having  been  finally  repeated,  the  figures  in 
the  third  and  fourth  columns  showed  that  spongy 
iron  alone  was  still  capable  of  a  purifying  action  to 
any  great  extent. 

;  Harmless  and  Hurtful  Colonies. 

I  feel  considerable  diflidence  as  a  chemist  in  touch- 
ing upon  the  harmlessness  and  hurtfulness  of 
microphytes,  which  is  involved  in  much  doubt.  To 
begin  with,  the  all-important  question  whether  the 
living  poisons  have  been  created  as  such,  or  are 
modifications  of  harmless  forms,  is  in  a  very  un- 
settled state.  I  determined,  as  a  first  step,  to  collect 
whatever  evidence  I  could  about  the  colonies  met 
with  in  testing  water,  which  I  now  beg  leave  to 
lay  before  you. 
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1.  The  influence  of  a  neutral  cultivating  medium, 

or  rather  one  wliicli  is  slightly  alkaline,  was  demon- 
strated by  cultivation  in  gelatine,  which  had  not  been 
neutralised.  The  result  was  that  IGOO  liquefying,  or  a 
total  of  710,000  colonies  were  reduced  to  4  licjuefying 
ora  total  of  121,000  colonies  when  neutralisation  was 
omitted.  Under  the  lens  the  colonies  in  both 
samples  appeared  very  much  alike,  but  in  the  acid 
preparation  they  were  smaller,  not  unfrequently 
irregular  in  shape,  and  generally  gave  the  impression 
of  not  being  well  developed. 

2.  An  experiment  was  tried  with  a  view  of  ascer- 
taining whether  the  germs,  which  are  the  centres  of 
the  future  colonies,  can  be  destroyed  by  mechanical 
force.  Four  vertical  rake.s,each  with  six  teethproject- 
ingtowardsthecentre,  were  fitted  into  a  stonewarejar, 
whilst  in  the  centre  a  .spindle  revolved,  having  four 
rows  of  seven  teeth  each,  projecting  towards  the  cir- 
cumference, and  .so  arranged  that  the  teeth  of  the 
spindle  worked  between  those  at  the  circumference, 
almost  touching  them.  The  jar  was  filled  with  a 
sample  of  water  containing  IfiOO  li(iuefying,  or  a  total 
of  710,000  colonies  per  cc,  and  a  water-tight  lid  having 
been  screwed  on,  the  spindle  was  made  to  revolve 
7424  times  during  10  minutes,  or  12  to  1.3  times  per 
second.  Under  these  circumstances  nothing  appreci- 
able was  gained.  This  result  is  interesting  in  con- 
nection with  the  shaking  of  water  with  the  materials 
(Table  IV.),  as  it  indicates  that  any  destruction  of 
organisms  during  this  treatment  was  in  all  probability 
not  due  to  a  mechanical  action. 

3.  The  upper  range  of  temperature  at  which 
colonies  develop  freely  being  sufficiently  known,  I 
ascertained  that  up  to  7A''  C.,  no  colonies  whatever 
were  developed  in  a  sample  of  New  River  water,  with 
or  without  the  addition  of  1  per  cent,  of  sewage.  As 
the  development  of  organisms  in  samples  of  water 
unquestionably  similarly  depends  upon  the  tempera- 
ture, this  has  to  be  taken  into  account  when  inter- 
preting results. 

4.  Tlie  following  table  (V.)  relates  to  an  experi- 
ment made  in  order  to  inquire  what  eftect  it  has 
upon  samples  of  water  if  air  be  passed  through  it 
under  varied  conditions. 

(lOcc.  of  sample  A  were  filled  into  each  of  three 
flasks  in  the  usual  way.  The  plug  was  removed  from 
one  of  them,  and  immediately  an  indiarubber  stopper 
introduced,  through  which  passed  two  glass  tubes- 
one  of  them  dipping  slightly  below  the  surface  of  the 
water,  the  other  ending  in  the  ujijier  part  of  the 
flask.  Stopper  and  glass  tubes  had  previously  been 
sterilised  by  steam.  The  short  glass  tube  being  con- 
nected with  an  aspirator,  10  litres  of  the  laboratory 
air  were  sucked  through  the  water,  with  the  result 
thit,  instead  of  being  increased  the  total  colonies 
were  reduced  to  almost  one-half  (B). 

TABLE  V. 

I 


Li.i.  Col        Total  Col. 


A.— Xcw  River  Water 

B.— 10  litres  of  air  fucked  tlirough 

C— Hiito  from  top  of  Winchester 
iiuarl.  tilled  to  two-thirds  with 
sewage       

I).— Ditto  after  bubllinj  tlirough  tlie 
scwat^c        


this  way,  about  the  same  number  of  total  colonies 

were  found  as  in  the  untreated  sample  (A).  The  ex- 
periment was  then  reiieated  with  the  third  sample 
flask,  after  pushing  the  inlet  tube  inside  the  AVin- 
chester  quart  two  inches  below  the  surface  of  the 
sewage.  The  ten  litres  of  air  had  therefore  in  this 
case  to  bubble  right  through  the  sewage,  and  yet  the 
total  colonies  in  the  sample  had  certainly  not  in- 
creased (D). 

These  results  are  the  reverse  of  what  I  expected. 
As  experiments  C  and  D  seem  to  exclude  the  sug- 
gestion that  germs  had  been  carried  off  from  the 
contents  of  the  flask  in  experiment  A,  they  have  ap- 
parently been  destroyed  by  the  current  of  air — 
whether  by  oxidation  will  have  to  be  decided  by 
further  experiinent.s.  Itesults  ('  and  L)  are  of  some 
importance  in  connection  with  the  pollution  of  water 
in  cisterns  by  sewer  gas.  It  is  variously  assumed 
that  disease  germs  have  the  property  of  escaping 
with  sewager  gas.  In  this  case  they  must  be- 
have ditTerently  to  the  sample  experimented  on, 
but  I  will  not  lay  myself  open  to  the  suggestion  that 
I  approved  of  a  connection  between  cisterns  ai  d 
sewer.  If  for  no  other  reason,  this  should  be 
rigorously  avoided  for  the  sake  of  the  most  ordinary 
cleanliness. 

(r).)  Several  experiments  were  made  to  ascertain  the 
comparative  effect  of  kecjiing  samples  during  incu- 
bation in  complete  darkness,  instead  of  expof-ing 
them  to  diffused  light. 

TABLE  VI. 


Sample  Liquid. 

Cultivated  in  DiffuBeil 
Lisht. 

Cultivated  iu  the 
Dark. 

Liq.  Col. 

Total  Cil 

Liq.  Col. 

Total  CoU 

New  River  Water  . . . 

3 

70 

1 

28 

„          

5 

no 

4 

200 

„         ..          ,.      and 

1%  of  SewaKe 

Gl 

99,000 

31 

1200 

New  River  Water  and 
1 ;  of  SewaKC 

178 

500,000 

218 

COO.COO 

East  London  Water  . . 

20 

110 

6 

93 

Kent  Water  

2 

2fi 

1 

IG 

The  stopper  and  glass  tubes  were  then  transferred 
to  one  of  the  remaining  flasks  and  the  inlet  tube  con- 
nected with  a  glass  tube  reaching  into  the  uiijitr  part 
of  a  Winchester  cjuart,  tilled  to  two  thirds  with  very 
foul  sewage.      Ten  litres  air  being  sucked  through  in 


The  preceding  table  shows  that  in  the  dark  a  more 
or  less  considerable  reduction  took  jilace  in  four  out 
of  six  parallel  experiments.  The  increase  iu  the 
case  of  the  second  sample  of  New  Itiver  water  is  ex- 
plained by  the  presence  of  (piite  an  unusually  large 
nuijiber  of  colonies  of  J'eninl/iiim  (jlnucvm,  which 
thi-lves  well  in  darkness.  After  deducting  these 
colonies,  the  sample  cultivated  in  darkness  gives 
sixty-two  total  colonies,  and  the  other  seventy-four. 
Unfortunately  it  was  omitted  to  keep  a  record  of  the 
colonies  of  r<nicillinm  i/lancinn  present  in  the  fourth 
experiment,  which  is  the  only  other  one  showing  an 
increase  when  cultivated  in  the  dark. 

(6.)  Allow  me  to  call  attention  once  more  to 
Table  I.  The  sample  of  New  l\iver  water  on  the 
first  day  in  series  A  might  have  contained  once  again 
as  many  total  colonies,  and  would  still  have  been 
styled  "very  good"  by  Dr.  Koch.  A  .sample  con- 
taining 770,000  colonies  would  certainly  be  considered 
of  extremely  doubtful  purity.  Has  then  the  New 
River  water  become  a  poison  by  lieing  kept  at  a 
fairly  low  temperature  for  six  days,  in  a  sterilised 
flask,  secure  against  aerial  contamination  ?  Sausages, 
pork  pies,  or  even  beefsteak  pies  sometime  become 
poisonous  on  keeping,  through  the  formation  of  an, 
as  yet,  unknown  substance  ;  but  surely  this  does  not 
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apply  to  water  under  the  above  conditions.  Follow- 
ing the  rule  that  samples  must  be  tested  directly  after 
taking,  the  colonies  on  the  sixth  day  are  of  no  great 
importance  for  the  purposes  of  our  te.-t  ;  but  we 
may  ask  why  it  should  make  such  an  enormous 
dift'erence  in  the  interpretation  of  results,  whether  a 
standard  of  the  sanitary  condition  of  water  be  ap- 
l)lied  a  few  days  later  or  earlier,  knowing,  frcmi  ex- 
perience, that  the  sanitary  condition  of  water  does  not 
change  materially  within  that  time.  Water  is  stored 
by  companies,  and  has  to  be  kept  frequently  by  con- 
sumers much  longer  than  those  samples  were.  What 
are  we  to  do  with  the  result,  if  the  number  of  colonies 
found  were  due  to  such  storage  ?  I  have  no  answer  ; 
but  we  must  try  to  work  this  out.  It  almost  apjiears 
that  what  we  ate  testing  is  not  so  much  the  sanitary 
condition  of  water,  as  the  condition  under  which  it 
has  been  kept. 

Dr.  Koch  styles  a  sample  of  water  "  very  good  " 
which  contains  as  many  as  100  total  colonies.  I  have 
adopted  this  standard  from  the  beginning  for  three 
reasons.  First,  as  coming  from  one  who  has  had 
more  experience  with  the  test  than  anybody  else  ; 
second,  because  the  supply  of  such  water  seemed  at- 
tainable, even  under  by  no  means  exceptionally  good 
conditions  ;  and  lastly,  as  a  safeguard  against  un- 
reasonable interpretation  by  (/utsiders.  Nevertheless, 
I  look  upon  the  number  of  colonies  as  raising  rather 
relative  than  absolute  standards — that  is  to  say,  its 
strength  lies  in  the  comparison  of  samjiles  which  have 
a  like  history,  and  which  have  been  obtained  and  tested 
under  like  conditions.  Microphytes  multi])!y  difl'er- 
ently,  some  more  rapidly  than  others  ;  and,  relatively, 
harmless  microphytes  may  have  an  enormous  pro- 
geny, resulting  in  a  large  number  of  colonies,  whilst 
more  important  pathogenic  microphytes  may  mul- 
tiply less  rapidly,  and  although  productive  of  fewer 
colonies,  would  have  a  much  more  serious  bearing 
upon  the  iiuality  of  a  sample  of  water  than  the 
fiirmer.  It  will,  indeed,  scarcely  be  doubted  that  one 
single  cholera  or  typhoid  germ  outweighs  millions  of 
harmle.ss  microphytes,  which  abound  everywhere. 

(7.)  Two  gelatine  plates  have  been  prepared  by  me, 
cultivated  in  the  usual  way.  One  is  only  nutritive 
gelatine, which  wasexposed  foran  hour  to  theairof  my 
laboratory,  the  other  a  culture  of  New  River  water  ; 
and  several,  if  not  all  of  the  colonies  on  the  former 
will  be  recognised  on  the  latter.  If  we  were  to  con- 
demn ourselves  to  drink  sterilised  water  only,  we 
should  be  washing  down  from  our  mouth  these  very 
same  germs  which  result  from  infection  by  air.  These 
germs  cannot  be  hurtful,  or  the  human  race  would 
long  ago  have  become  extinct.  Of  course,  everything 
in  excess — even  the  most  wholesome  food-  becomes 
a  poison  ;  and  therefore,  also,  these  harmless  colonies. 
But  looking  at  Table  I.,  I  think  we  may  safely  assume 
that  they  are  harmless  within  a  very  wide  range, 
and  I  therefore  propose  that  these  colonie.s,  as 
a  beginning,  might  be  styled  "harmless,"  others 
"  doubtful,"  reserving  the  term  "  hurtful "  only 
for  specific  germs  of  disease,  which  we  may  be 
in  a  position  to  recognise.  The  colonies  of  the 
ubiquitous  I'enicilluim  rjlaurum,  whichappear  in  some 
cases  in  great  numbers  in  culture  of  samples,  are,  in  j 
my  opinion,  entirely,  or  at  least  jiractically  entirely, 
due  to  infection  by  the  air  of  our  laboratories,  j 
These,  I  think,  might  be  omitted  in  counting  colonies.  ; 

(8.)  I  have  attempted  to  gain  information  about 
harnilessness  or  hurtfulness  of  colonies  in  yet 
another  way,  by  keeping  for  some  months  a  record  of 
several  distinct  colonies,  with  a  view  of  ascertaining 
whether  some  of  them  may  be  associated  with  pure, 
and  others  with  .sewage  polluted  water,  as  we  asso- 
ciate trout  with  a  clear  mountain  stream,  and  carp 
with  a  dirty  pond.     Much  more  extended  experience 


will  be  required  before  conclusions  can  be  drawn 
from  these  records.  It  is  further  worth  our  attention 
to  consider  whether  the  diminution  of  colonies,  when 
cultivating  in  darkness,  .shown  on  Table  VI.,  may  n(jt 
be  made  use  of  for  facilitating  the  detection  of  patho- 
genic microphytes.  These,  undoubtedly,  are  capable 
of  development  in  the  dark,  otherwise  they  could  not 
develop  within  the  animal  body.  In  any  case  I  do 
not  think  there  can  be  a  reasonable  objection  to  the 
rule  that  all  cultivations  be  made  in  tlie  dark, 
whether  or  not  the  important  result  referred  to  may 
be  attained. 

However,  Dr.  Koch  has  told  us  distinctly  that 
we  are  to  go  beyond  the  simple  culture  in  nutri- 
tive gelatin  on  glass  plates  and  the  counting  of 
colonies  by  means  of  a  lens.  We  must  resort 
to  the  microscope  and  examine  the  colonies. 
You  have  seen  the  plate  with  a  culture  of  New  River 
water.  Here  is  another  with  New  River  water,  but 
with  one  of  the  lowest  magnifying  powers  of  a 
microscope  you  will  detect  in  the  latter  samjile  dis- 
tinct colonies  of  the  Comina  bacillus,  the  sample  of 
water  having  been  infected  with  a  pure  culture  of 
that  microphyte.  This  would  very  likely  have  es- 
caped an  examination  with  the  lense  only,  though  a 
practised  eye,  even  unaided,  will  recognise  indica- 
tions which  are  lost  to  a  beginner. 

We  must  go  still  further.  Dr.  Koch  recently 
stated  about  the  Comma  bacillus,  it  must  be 
seen  under  the  microscope,  as  it  grows  on  gelatine, 
and  on  potatoes.  The  proof  of  its  identity  does  not 
lay  in  any  single  test,  but  in  a  combination  of  those 
three  tests.  This  applies  throughout  to  our  en- 
deavours to  classify  colonies  when  te.sting  samples  of 
water.  If  we  want  to  define  colonies  we  must  make 
pure  cultures  of  them  (shown  experimentally),  to  be 
further  cultivated,  under  appropriately  varied  con- 
ditions, in  sterilised  broth  or  other  medium.  This 
enables  us  to  examine  the  microphytes,  with  a  high 
oil-immersion  power  and  Abbe's  condenser,  alive 
in  a  minute  drop  suspended  on  a  microscopic  glass 
cover,  or  dead  after  evaporation  of  a  drop  of 
the  liquid,  and  tinting  by  methyl  blue,  etc.  The 
result  is  a  set  of  slides,  such  as  you  have  before 
you,  of  water  from  Lea  Bridge,  the  river  Thames, 
the  Jletropolitan  water  supply,  or  the  Comma 
bacillus,  all  of  which  remain  a  permanent  record 
of  the  test.  But  even  there  Dr.  Koch's  test  does 
not  end.  He  tells  us  how  to  search  samples  for  living 
organisms  by  examining  on  a  glass  cover  a  small  drop 
of  the  water,  or  of  its  residue  ;  another  drop  being 
again  dried  and  tinted. 

Some  of  the  experiments  I  have  explained  are,  as 
far  as  I  know,  the  first  of  the  kind.  They  are  capable 
of  extension  in  various  way.s,  and  if  they  should 
stimulate  others  to  follow  in  the  same  lead,  or,  still 
better,  to  extend  research  in  other  directions,  I  .shall 
not  require  an  apology  for  having  taken  up  your  time 
this  evening. 

DISCUSSION. 

The  Chairman  said  they  were  all  agreed  that  even 
scientific  chemists  .should  confine  themselves  to 
chemistry  as  far  as  po.ssible  ;  but  it  was  increasingly 
evident  that,  far  more  than  scientific  chemist.s,  indus- 
trial chemists  could  not  do  so  at  all.  They  were  con- 
stantly brought  in  contact  with  problems  necessarily 
involving  other  sciences,  especially  biology.  A  more 
practical  cpiestion  than  the  purification  of  water  could 
not  be  suggested.  Although  similar  questions  were 
cropping  up  everywhere,  this  was  one  of  the  most 
practical  ;  and  all  scientific  engineers,  at  any  rate, 
were  specially  interested  in  it.  No  doubt  it  was 
most  desirable  to  have  water  delivered  as  free 
from  all  organism.'!  as  possible  ;   and  anything  which 
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could  he  brought  forward  as  to  the  character  of  these 
organisms  should  not  lie  hurriedly  passed  over,  nor 
too  patiently  and  carefully  worked  out.  Any  light 
which  could  be  thrown  on  the  really  dangerous 
and  jiiiisonous  organisms  liy  this  mode  of  testing 
would  much  enhance  its  value.  At  present  it  was 
only  tentative  ;  but  was  still  perhaps  the  most  valu- 
able of  all  the  methods  of  water  testing,  although 
still  falling  .short  of  perfection. 

Professor  Arm.stronc.  said  no  doubt  at  the  present 
time  it  was  most  important  to  have  the  fnlle.-it  pos- 
sible information  on  the  subject  of  water  supply.  It 
was  most  desirable  that  chemists  should  discuss  these 
matters  amongst  them.selves,  and  .so  obtain  some 
method  which  would  enable  them  to  jironounce  an 
ojiinion  :  but  uji  to  the  present  time  they  were  abso- 
lutely unable  to  make  any  use  whatever  of  this  infor- 
mation. What  was  wanted  was  a  regular  comparison 
between  this  method  of  operation  and  the  ordinary 
method,  combined  with  a  careful  examination  into 
the  history  of  water.  ]5y  this  method  of  research, 
they  might  gradually  be  in  a  jio.sition  to  make  some 
use  of  these  operations  ;  but  at  ju-esent  it  was  most 
desirable  that  statements  should  not  be  put  forward 
to  the  general  public  which  could  only  have  the  efi'ect 
of  frightening  them. 

Dr.  Peeiy  Fr.vn'kl.^nd  said  at  that  late  hour  of 
the  evening,  he  could  not  venture  to  refer  to  the  many 
notes  which  he  had  made  during  the  reading  of  the 
pajjer  :  but  he  would  just  refer  to  a  few  points,  and 
afterwards  come  back  to  the  one  Professor  Armstrong 
had  just  raised,  in  which  he  certainly  diti'ered  from 
him.  He  had  recently  liad  an  opportunity  of  studying 
these  operations  in  Dr.  Koch's  laboratory  ;  butneither 
in  conversation  with  Dr.  Koch,  nor  in  tbe  course  of 
his  lectures,  had  he  ever  heard  him  put  forward  the 
standard  of  100  colonies  per  cc.  as  constituting  a  safe 
and  desirable  water.  If  ever  such  a  statement 
were  made,  he  should  certainly  not  be  ]irepared  to 
endorse  it.  It  was  perfectly  true  that  taking  a  water 
in  its  natural  condition,  and  finding  it  with  less  than 
10(1  organisms  one  would  probably  be  near  the  truth 
in  saying  that  it  was  a  pure  water,  and  such  a  verdict 
would  most  likely  be  substantiated  by  chemical 
analysis  and  an  inquiry  into  the  origin  of  the  water  ; 
but  to  make  a  general  declaration  that  water  con- 
taining less  than  100  organisms,  be  they  what  they 
might,  was  .safe  was  not  at  all  desirable.  With 
regard  to  the  details  of  the  process,  they  diti'ered  in 
no  essential  way  from  his  own.  Dr.  Ivoch's  arrange- 
ment with  tbe  ice  jilate  was  exceedingly  convenient, 
and  he  now  adopted  it  himself,  as  it  enabled  him  to 
do  in  the  course  of  an  hour  what  formerly  took  a 
whole  day.  But,  on  the  other  hand,  it  must  be  borne 
in  mind  that  the  process  of  transferring  from  the 
frozen  plate  to  the  dishes  might  iiitroduce  a  few 
colonies  from  the  air  —  notably  the  Piniril/iiim 
r/lriucuiii  It  must  be  borne  in  mind  that  there  were 
two  difficulties  to  contend  with — viz.,  the  introduction 
of  aiirial  organism.s,  on  the  one  hand,  and  the  destruc- 
tion of  organisms  in  the  water  on  the  other.  By  the 
use  of  the  ice-plate  some  atmospheric  organi-sms 
would  generally  gain  access,  whilst  by  the  use  of 
mercuric  chloride,  although  aerial  contamination  was 
wholly  obviated,  there  wa.s  a  danger  that  some  of  the 
organisms  in  the  water  might  be  destroyed  :  on  this 
account  he  no  longer  used  mercuric  chloride,  but 
preferred  simply  to  employ  sterili.sed  water  instead. 
With  regard  to  Mr.  liischot's  jiractice  of  keeping  the 
plates  incubating  for  three  days  only,  he  was  not 
satisfied  that  this  was  the  best  nuide  of  iirocc<lure. 
At  the  best,  a  certain  fraction  of  the  total  number  of 
organisms  present  develo]ied  :  and  the  object  was  to 
develop  as  many  as  po.ssible.  The  plates,  therefore, 
ought   to  stand  until  the   colonies  which  appeared 


threatened  to  merge  one  into  the  other  ;  so  that  the 
water  which  contained  a  great  number  of  organisms 
must  of  necessity  be  incubated  for  a  shorter  sjiace  of 
time  than  one  which  had  a  smaller  number.  This 
was  the  practice  now  followed  in  Dr.  Koch's  labora- 
tory. This,  however,  was  only  a  matter  of  detail  ; 
and  the  residts  were,  on  the  whole,  in  very  fair  accord 
with  his  own.  With  regard  to  the  development  of 
organisms  in  gtlatine-peptone,  he  did  not  think  Mr, 
Bischof  had  quite  done  justice  to  the  developing 
power  of  this  substance.  This  mixture  which  he  had 
mentioned  was  reallyone  of  the  best  develojiing  media 
they  were  ac(|uainted  with,  and  was  well  fitted  for 
the  development  of  most  pathogenic  organisms — 
those  of  cholera,  typhoid  fever,  erysipelas,  pmeumonia 
and  diphtheria,  all  grew  in  this  gelatine.  As  regarded 
its  being  a  quantitative  process,  this  had  already  been 
shown  very  strikingly.  A  case  had  come  before  him 
that  day  where  three  samples  of  the  same  water  gave 
as  the  result  of  three  different  plates  4889,  -ihil,  and 
4603  colonies.  ^Vith  regard  to  shaking-up  experi- 
ments, he  confessed  he  was  much  surprised  that, 
without  subsidence,  they  had  come  out  as  favourably 
as  they  had.  In  the  results  he  obtained  on  shaking 
up  with  coke  and  various  other  substances,  the 
materials  were  allowed  to  suliside  ;  his  idea  being  that 
the  particles  carried  down  with  them  in  suljsidence 
the  organisms  present.  Then,  with  regard  to  the 
pathogenic  and  non-pathogenic  microphytes,  this  wa.s 
perhajis  not  the  place  to  discuss  the  old  question  of 
spontaneous  generation.  They  knew  there  must  have 
been  spontaneous  generation  at  some  time  in  tbe 
history  of  the  world  ;  but  there  was  absolutely  no 
evidence  that  this  took  place  at  the  present  day,  and 
positively  no  .■satisfactory  evidence  existed  that 
pathogenic  organisms  had  been  developed  from  non- 
pathogenic ones.  This  was  the  whole  tendency  of 
recent  biologiial  and  pathological  research.  The  ex- 
periment of  development  in  acid  gelatine  i>resented  a 
certain  interest  if  the  acidity  of  the  human  .stomach 
were  imitated  in  the  gelatine  ;  but  it  must  be 
remembered  ■  as  a  matter  of  fact  that  there  was 
scarcely  any  pathogenic  organism  which,  in  the  con- 
dition of  the  fully  developed  organism,  could  stand 
the  acidity  of  the  stomach.  In  the  condition  of 
spores,  however,  they  could  ;  and  if  they  pasi-ed  the 
stomach  in  the  spore  stage,  and  got  into  the  alkaline 
medium  present  in  the  intestine,  they  had  all  the 
facilities  there  for  growth,  and  the  production  of 
their  virulent  properties.  He  need  only  again  refer 
to  the  classical  Comma  bacfl/iis.  This  organism  wa.s 
destroyed  with  the  greatest  facility  by  acid  lii|uids. 
Hydrochloric  acid  in  a  dilute  form  was  immediately 
fatal  to  the  bacillus.  This  bacillus  was  not  known  to 
form  spores — at  least,  Dr.  Koch  had  never  been  able 
to  obtain  spores  from  it  :  but  if  it  were  introduced 
into  the  stomach  of  an  animal  in  which  an  alkaline 
reaction  had  been  induced,  then  the  Comma  limilhis 
entered  the  intestine,  and  multiplied  and  jiroduced 
the  characteristic  disease.  With  regard  to  the  air 
experiments,  he  confes.sed  he  was  not  surprised  at 
the  result.  It  was  quite  a  familiar  jihenomenon  to 
see  snu'ke  of  various  kinds  bubbling  through  water 
without  being  ab.sorbed,  and,  in  the  .same  way,  these 
exceedin.cly  fine  suspended  particles  were  not  canght 
by  the  water  at  all.  They  did  not  come  in  contact 
with  it  :  there  was  a  rejiulsion  between  them  and  the 
water.  The  case  of  sewer  gas  was  somewhat  different  ; 
and  he  did  not  think  a  generalisation  from  this  ex- 
periment to  the  ca.se  of  sewer  gas  ought  to  lie  allowed 
to  pa.'ss  unchallenged.  It  must  be  rtmembered  that 
sewer  gas  was  not  only  gas,  but  it  bore  liquid  jiarticles 
with  it.  These  liiiuiil  iiaiticles  were  carried  by  the 
gas  from  the  sewer,  in  which  a  process  of  fermenta- 
tion was  going  on.    Is'ow  these  liquid  jiarticles  con- 
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taincd  micro-organisms,  and  on  coming  in  contact 
with  water  in  a  cistern,  for  instance,  they  would  be 
rapidly  absorlied,  because  not  being  dry,  there  was 
no  repulsion  between  them  and  the  water,  and  they 
would  become  incorporated  with  it.  Lastly,  he  came 
to  the  point  of  what  was  the  use  of  publishing  the 
results  obtained  liy  this  process  with  the  London 
waters.  What  had  been  the  object  of  water  engineers 
hitherto  in  filtering  water,  and  in  erecting  expensive 


filter-beds 


Had   thev  intended    to    diniinisli   the 


chemical  impurities  in  water!  Chenucal  analysi: 
showed  that  they  reduced  tliem  very  slightly  indeed. 
Did  they  design  the  filters  to  remove  the  jiarticles  of 
mud,  clay,  and  so  forth,  which  the  rivers  carried  down 
with  them  I  If  they  had  done  it  for  tliis  purpose, 
they  had  acted  on  a  very  wasteful  principle,  because 
these  substances  were  harmless.  Tliey  had  done  this 
because  there  had  been  an  innate  feeling  that  there 
was  something  invisible  in  water  which  might  be 
detrimental  to  health  :  and  they  had  carried  on  these 
filtering  operations  at  great  cost,  and  had  performed 
them  with  ever-increasing  care,  although  they  had  had 
little  encouragement  given  to  them.  The  results 
obtained  by  Mr.  Kischof  and  himself,  in  comi)aring 
the  number  of  micro- organisms  in  the  unfiltered 
waters  of  the  Thames  and  Lee  with  the  waters  after 
filtration  by  the  Water  Campanies  showed  distinctly 
that  the  improvement  which  took  place  in  the  filter- 
ing process  was  most  remarkable.  No  one  had  ever 
thought  .such  a  thing  possible  before.  The  improve- 
ment chemically  was  almost  nil  :  but  the  improve- 
ment from  the  biological  point  of  view  was  most 
striking.  He  had  now  carried  on  these  examinations 
by  means  of  the  gelatine  process  for  upwards  of  a 
year  ;  at  frequent  intervals,  he  had  also  examined 
the  unfiltered  waters  :  and  the  reduction  that  took 
)ilace  in  the  number  of  micro-organisms  during  filtra- 
tion amounted  to  9.')  or  even  08  per  cent.  ;  in  some 
cases  the  reduction  was  very  much  greater,  but  this 
was  the  average.  He  could  only  say  that  far  from 
these  results  which  Mr.  Bischof  and  liiinself  had 
published  being  of  an  alarmist  nature,  they  were  of 
an  entirely  opposite  character,  and  ought  to  reassure 
the  pulilic  that  this  process  of  sand-filtration,  which 
liad  hitherto  been  regarded  by  nio.st  authorities  on 
water  supply  as  only  of  little  value,  was  really  an 
exceedingly  important  process  in  rendering  river 
water  more  fit  for  domestic  use. 

Mr.  Fletcher  asked  if  Mr.  Bischof  had  tried 
passing  sterilised  air  through  the  affected  water  to  see 
whether  the  oxygenating  action  of  the  air  was  not 
acting  in  its  favour — that  is  to  say,  when  he  drew 
air  charged  with  organisms  through  the  water,  pos- 
sibly the  oxygenating  action  of  the  air  counteracted 
the  evil  action  of  the  organisms  which  he  drew 
with  it. 

Mr.  Xewlands  asked  if  the  animal  charcoal  em- 
ployed was  new  animal  charcoal  with  all  the  salts  in 
it,  or  in  a  common  working  condition,  so  as  to  yield 
the  best  po.ssible  results — for  instance,  had  it  been  at 
work  in  a  sugar  refinery  for  two  or  three  months. 
Witli  regard  also  to  the  coke,  it  would  be  useful  to 
know  the  size,  and  whether  it  was  finely  divided,  in 
which  case  he  knew,  from  i>ersonal  exjierience,  it 
would  take  out  a  vastly  greater  amount  of  organic 
matter  and  mineral  matters  than  when  in  a  rough 
state.  It  would  also  be  important  to  know  whether 
the  coke  was  an  average  sample.  The  same  with 
regard  to  other  materials  employed — the  iron  filings, 
and  the  spongy  iron  and  sand — were  they  fine  or 
rough  I 

Mr.  Bischof,  in  reply,  apart  from  what  Dr.  Frank - 
land  had  urged,  maintained  that  it  was  of  the  utmost 
importance  that  different  experimentalists  should  be 
able  to  compare  results,  a,s  without  this  no  jirogress 


could  be  made  ;  and  how  could  they  compare  results 

if  they  kept  the  results  in  their  note-books  ?  If  Dr. 
Frankland  wouhl  favour  him  with  a  call,  he  would 
show  him  that,  in  his  remarks  on  the  subject  of  this 
water  test.  Dr.  Koch  stated  of  a  sample  in  which  he 
found  100  total  colonics,  that  this  was  "  very  good." 

Dr.  P.  Frankland  said  perhaps  he  knew  the  origin 
of  the  water. 

Mr.  Bischof  said  he  was  very  much  afraid  that 
factor  could  not  be  taken  into  account.  The  history, 
of  course,  must  be  taken  into  account  ;  but  theorigin, 
whether  it  were  deep  well  or  river  water,  did  not 
make  much  difference  if  it  contained  a  certain  number 
of  colonies.  He  thought  J  )r.  Frankland  would  also 
find  that  certain  pathogenic  microphytes  could  not 
be  cultivated  at  all.  As  to  the  air  bubbles  not  being 
in  contact  with  the  water,  surely  it  must  be  remem- 
bered that  the  circumference  of  these  bubbles  was 
in  contact  ;  and  it  would  be  strange  if  some  organisms 
were  not  carried  with  the  air,  especially  when  they 
knew  how  easy  it  was,  as  had  been  shown  by  Professor 
Tyndall,  to  purify  air  siniplj-  by  moistening  a  glass 
dish  with  glycerine  and  leaving  it  for  an  hour,  when 
it  was  found  that  all  the  germs  adhered  to  the  sides. 
With  regard  to  the  difierence  which  ])r.  Frankland 
bad  referred  to,  of  sewer  air  containing  liquid  particles, 
he  would  point  out  that  the  moisture  also  contained 
liquid  particles.  He  had  not  passed  sterilised  air  in 
this  way  through  a  sample,  because  his  object  was  to 
get  an  infection.  He  had  tried  in  all  possible  ways 
to  get  a  sample  infected,  and  had  not,  therefore  passed 
sterilised  air  through  it;  but  he  intended  to  extend 
his  ex])eriments  verj'  largely,  and  he  would  try  this 
experiment.  With  respect  to  the  condition  of  the 
materials,  he  had  stated  in  the  paper  that  they  were 
all  passed  through  a  sieve  of  thirty  meshes  to  the 
linear  inch,  and,  therefore,  the  physical  conditions 
were  the  same  throughout  :  none  of  the  materials 
were  selected.  He  simjily  took  the  samjiles  at  random. 
They  might  have  been  fair  or  unfair  in  one  case  or  the 
other  ;  but  he  thought  it  was  the  fairest  way  to  take 
them  in  thtir  ordinary  condition.  The  animal 
charcoal  was  in  the  same  state  as  that  in  which  it 
was  purchased. 

— ^»«♦>»♦«♦♦♦«— 

Meednrj  held  Momhiij,  March  1,  ISSi:. 


MR.    DAVin   HOWARD   IX   THE   CHAIK. 

ON  VLSCOSIMETRY,  OR  VISCOMETRY. 

BY   BOVERTOX   REDWOOD,   F.I.C.,   F.C.S. 

It  is  my  intention  this  evening  to  treat  the  subject  of 
viscosimetry,  or  the  deterujination  of  viscosity,  as 
related  to  the  valuation  of  oils  intended  for  the 
lubrication  of  machinery,  and  I  make  no  apology  for 
the  selection  of  the  subject,  since  the  testing  of 
viscosity  is  an  operation  which  the  practical  chemist 
is  freiiuently  called  uiion  to  i)erforni. 

The  introduction  and  rapidly  increasing  employ- 
ment of  mineral  lubricating  oils  as  substitutes  for  the 
fixed  oils  jireviously  employed,  have  given  an  import- 
ance to  the  accurate  doterniiiiation  of  the  viscosity, 
or  body,  of  lubricating  oils,  which  did  not  previously 
exist.  Different  .samples  of  any  given  fixed  oil,  such 
as  sperm  oil  or  rape  oil,  vary  in  viscosity  only  within 
comparatively  narrow  limits,  at  a  given  tein])erature, 
and  an  engineer  accustomed  to  use  a  fixed  oil  would 
in  purchasing  such  oil  derive  little  advantage  from  a 
knowledge  of  the  viscosity  (if  the  .samjile.  On  the 
other  hand,  mineral  luliricatingoils  may  be  manufac- 
tured of  any  required  viscosity  within  limits  which 
are  wide,  and  it  therefore  follows,  that  having  com- 
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menced  the  use  of  a  mineral  oil  which  affords  satis- 
factory results,  it  is  in  the  highest  degree  irai>ortant 
that  the  engineer  slioukl  be  able  to  ascertain  whether 
lurther  supplies  of  this  class  of  lubricant  are  of  a 
viscosity  similar  to  that  of  the  oil  already  employed. 

When  mineral  lubricating  oils  first  came  into 
general  use  it  was  assumed  that  the  viscosity  bore 
some  tolerably  definite  relation  to  density ;  and 
accordingly  the  specific  gravity  of  the  oil  was  regarded 
as  a  fairly  satisfactory  test  of  its  suitability.  It  is 
only  within  recent  years  that  it  has  become  recog- 
nised that  the  specific  gravity  of  an  oil  is  a  worth- 
less test  of  its  lubricating  properties  ;  since  an 
artificial  mixture  of  comparatively  light  and  com- 
paratively heavy  hydrocarbons  may  have  the  same 
density  as  the  natural  mixture  of  hydrocarbons  coin- 
posing  a  good  lubricating  oil,  and  yet  be  deficient  in 
the  iiroperties  of  a  satisfactory  lubricant. 

In  order  fully  to  realise,  however,  the  importance 
of  the  determination  of  viscosity  in  mineral  lubricat- 
ing oils,  and  the  value  of  a  good  test  of  viscosity,  it 
will  be  necessary  for  us  briefly  to  consider  the  laws  of 
the  friction  of  fluids,  as  applicable  to  the  circum- 
stances under  which  liquids  are  employed  in  the 
lubrication  of  machinery. 

These  laws,  as  is  well  known,  differ  very  materially 
from  those  which  govern  the  friction  of  solids,  though 
it  is  important  to  bear  in  mind  that  the  friction  in 
the  case  of  the  luliricated  rubbing  surfaces  of 
machinery  in  motion  is  usually  a  compound  friction 
made  up  of  thefriction  of  solids,  and  of  the  friction  of 
fluids  in  proportions  varying  according  to  the  circum- 
stances of  the  case. 

The  friction  of  solids  in  motion  is  of  two  kinds — 
viz.,  sliding  friction  and  rolling  friction.  It  is,  how- 
ever, only  the  former  class  of  .solid  friction  which 
now  demands  our  attention.  In  sliding  friction  the 
magnitude  of  the  resistance  is,  up  to  the  point  of 
abrasion,  dependent  uiion  the  character  of  the  sur- 
faces, and  proportional  to  the  force  with  which  they 
are  pressed  together,  though  in  the  case  of  lubricated 
surfaces  the  resistance  may  be  principally  due  to  the 
adhesion  when  the  pressure  is  very  low.  In  fluid 
friction,  on  the  other  hand,  whether  of  liquids  or 
gases,  the  resistance  is  pro]iortional  to  the  area  and 
velocity  of  the  surface  exhibiting  it,  and  to  the 
density  and  viscosity  of  the  liquid.  As  Professor 
Thurston*  expresses  it  :  "Fluid  friction  is  therefore 
the  friction  of  adjacent  bodies  of  fluid  in  relative 
motion,  and  is  due  to  the  formation  of  small  whirls  or 
large  eddies  in  the  two  bodies,  the  production  of  which 
ab.sorbs  energy  from  the  flowing  ma.ss.  Tlie  friction  of 
the  fluid  finally  extinguishes  this  enercjy  of  eddy- 
motion,  converting  it  into  heat,  and  raising  the  tem- 
perature of  the  mass  by  the  introduction  of  the  heat 
equivalent  of  the  mechanical  energy  thus  destroyed. 
The  resisting  ])roperty  which  thus  effects  this  conver- 
sion, and  which  is  the  cause  of  fluid  friction,  is  termed 
viscosity.  ...  In  the  case  of  lim|iid  lii|uids  and 
pases  the  resistance  is  of  a  kinetic  character,  rather 
than  one  due  to  intra-molecular  action  ;  but  the 
flow  of  viscous  li(|uids  is  evidently  greatly  influenced 
by  their  molecular  constitution." 

In  most  case.s,  as  I  have  .said,  the  friction  of  the 
lubricated  surfaces  of  machinery  is  a  com)iound  one, 
but  in  some  instances  it  is  found  practicable  to  float 
the  moving  part  in  the  lubricant,  and  under  such 
circumstances  the  resistance  is  due  only  to  fluid 
friction.  On  the  other  hand,  in  the  case  of  slowly 
moving  heavy  machinery  tlie  resistance  is  usually 
largely  made  up  by  the  friction  of  solids. 


•  "A  Treatise  on  Friction  anil  Lost  Work  in  Machinery  and 
Millwork."  Bv  Hoherl  11.  Thurston,  A.M.,  C.K.  John  Wiley 
&  Son8,  New  York.  1885. 


It  follows  from  what   has    been    said,    that    in 

theoretically  perfect  lubrication  the  resistance  would 
be  independent  of  the  pressure,  and  the  nearer  we 
can  approach  to  this  condition  in  jiractice  the  better. 
The  more  viscous  the  lubricant  and  the  stronger 
the  attraction  taking  and  holding   it  between    the 

!  moving  surfaces,  the  greater  the  pressure  which  can 

j  be  sustained  ;  but  unnecessarily  high  viscosity  creates 
unnece.ssary  fluid  friction,  and  the  viscosity  of  the 

'  lubricant  should  therefore  Ije  in  jiroportion  to  the 
pre,.ssure.  In  other  words,  the  lubricant  should  have 
only  just  sufficient  viscosity  to  keep  the  moving 
surfaces  apart,  under  the  maximum  pressure. 

The  amount  of  viscosity  required  in  a  lubricant, 
therefore,  varies  according  to  the  circumstances 
under  which  the  lubricant  is  to  bo  used.  It  is 
obviously  dependent  not  only  upon  the  load  carried 
upon  a  given  area,  but  also  upon  the  fit  of  the  bearing 
surfaces,  and  upon  the  character  of  the  motion. 
Thus,  the  axles  of  railway  trucks  are  subjected  to 
pressures  greatly  in  excess  of  the  load  carried, 
when  the  vehicle  is  passing  over  inequalities  in  the 
permanent  way.  It  has  al.so  been  found  that  the 
power  required  to  drive  machinery  which  has  been 
lubricated  with  an  oil  sufficiently  vis-cous  to  keep  the 
moving  surfaces  apart,  is  diminished  when  a  moie 
fluid  lubricant  is  substituted,  f  It  is  true  that  this 
diminution  of  resistance  is  accompanied  with  greaVr 
wear  of  the  metallic  siirfuces,  and  greater  exjienditure 
of  the  lul  ricant,  but  in  the  case  of  factories  provided 
withinsutlicient  motive  power  it  maybe  preferable  to 
have  less  theoretically  jierfcct  lubrication.  J  In  a 
cotton  mill,  for  instance,  the  use  on  the  spindles  of 
a  very  slightly  better,  in  the  sense  of  a  more  viscous, 
lubricant,  though  increasing  the  fluid  friction  between 
the  bearing  surfaces  of  each  sjiindle  only  to  an 
inflnitesimal  extent,  might  arrest  the  motion  of  the 
whole  machintry  of  the  mill. 

Largely  for  these   reasons,  no  doubt,    the    many 

'  ingenious  machines  of  Ingram  and  Stapfer,  Thurston, 

I  Woodbury  and  others,  designed  to  test  the  lubricat- 

i  ing  value  of  oils,  have  not  hitherto  given  results  of 
much  practical  value.  With  some  of  these  machines 
strictly  comparative  data  of  lubricating  power  under 

,  the  conditions  present  in  the  machine  can  be  obtained ; 
but  as  these  conditions  frei|Uently  differ  from  those 
presented  in  actual  ]iractice,    the  deductions  drawn 

j  from  the  data  may  be  misleading. 

Pro'"essor  Thnrrton  himself  admits  that  the  use  of 
the  testing  machine  to  determine  the  relative  friction 
reduciitg  power  and  wear,  and  the  endurance  of 
oils,   as  data   for   use   in   the   solution  of  the  com- 

I  mercial  jiroblem,  will  often  be  found  to  involve 
some  difficulties.  These  difficulties  arise,  however, 
not    from  faults   of   the   method,  but,   as   he   says, 

i  from    the      exceedingly     great     uncertainty     often 

'  existing  as  to  whether  the  conditions  of  test 
are     precisely    those     of    use.       He    adds    that    a 

;  good  testing-machine  may  be  relied  upon,  if 
properly  handled,   to  give  accurate  data  ;  but  it  can 

i  rarely  be  made  equally  certain  that  the  same 
conditions  can  be  permanently  retained  when  tbe  lu- 

l  bricant  is  put  in  service.  Satisfactory  approxima- 
tions may,  however,  in  his  opinion,  readily  be  secured, 
with  careful  supervision  and  ordinary  skill,  for  all 

\  Ithashccn  well  said  that  many  an  engineer  wastes  tons  of 
coal  in  an  etteini't  to  save  ^aUons  of  oil. 

:  ^Ir.  Thnr.ston  points  out  that  the  measure  of  t  lie  co-efiicient 
of  friction  alone  is  not  always  a  Range  of  the  value  of  an  oil. 
A  low  eo-ctHeient  is  soineiimes  found  to  co-exist  with  serious 
wear,  ancl  even  law  fi-iction  and  a  cool  journal  may  be 
accoiupanied  h>  wear.  Willi  very  light  pressures  and  high 
speeds,  as  with  fafat-rniuiing  spindles,  light  mineral  oils  sonte- 
lime  give  low  friction,  ana  yet  produce  rapid  \\ear.  J\Ir.  F, 
W.  Arvinc  fotind  that  a  cotton  spindle,  after  running  for  some 
time  at  a  speed  of  G.tOO  revolutions  per  minute  with  a  fluid  oil, 
lost  as  nuichaa  one-tenth  gramme  in  weight. 
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cases  in  which  the  machinery  is  well  propor- 
tioned, in  Rood  order,  and  well  cared  fur.  Jlr. 
Thurston  further  remarks  that  experiments  made 
upon  the  nicely  fitted  journal  of  a  testing  machine 
are  not  conclu.sive  a.s  to  suitability  of  a  lubricant  for 
use  on  a  similar  journal  which  is  not  well  fitted.  The 
latter  bearing  only  in  spots,  or  along  lines  of  contact, 
is  subjected  on  such  .surfaces  of  contact  to  jiressure 
which  may  be  enormously  heavier  than  that  affecting 
the  same  journal  when  wear  or  refitting  has  given  it 
a  good  fitting,  and  the  best  lubricant  is  therefore  one 
adapted  to  such  intense  pressure.  Could  the  magni- 
tude of  this  extraordinary  pressure  be  known,  a  good 
testing  machine  would  determine  which  of  any  col- 
lection of  oils  is  best  fitted  to  sustain  it.  The  testing 
machine  determines  the  behaviour  of  oils  upon  its 
own  journals  ;  if  those  on  which  the  lubricant  is  to  be 
used  are  similar,  its  behaviour  will  then  be  the  same. 
While  the  machine  does  not  usually  serve  to  select  oils 
for  badly  made  surfaces,  it  exhibits  the  intrinsic 
qualities  of  the  oils  tested  ;  and  every  mechanic  and 
engineer  endeavours  to  get  all  journals  into  as  good 
condition  as  those  of  the  testing  machine,  and  thus  fit 
them  to  do  good  work  with  good  oils.  jMr.  Thurston 
also  expresses  the  opinion  that  in  order  to  determine 
precisely  what  oils  are  adapted  to  any  special  pur]iose, 
or  to  ascertain  for  what  use  any  oil  is  best  fitted,  it  is 
necessiry  to  make  an  examination  of  the  lubricant 
while  it  is  working  under  the  specified  conditions. 
That  is  to  say,  the  oil  .should  be  put  upon  a  journal 
of  the  character  of  that  on  which  it  is  projiosed  to  use 
it,  and  subjecting  it  to  the  pressure  proposed,  running 
it  at  the  speed  that  the  journal  is  expected  to  attain  ; 
its  behaviour  will  then  show  conclusively  its  adapta- 
bility to  such  an  apjilication. 

I  am  indebted  to  Professor  H.  B.  Nason,  of  the 
Eennsellaer  Polytechnic,  Troy,  State  of  New  York, 
for  sending  me  some  valuable  papers  on  the  subject 
of  the  testing  of  lubricating  oils  by  Professor  Ordway 
and  Mr.  C.  .J.  H  Woodbury.*  The  experiments  con- 
ducted by  Professor  Ordway,  in  association  with  Mr. 
Atkinson,  had  for  their  object  to  determine,  among 
other  points,  the  extent  to  which  spindle  oils  in  com- 
mon use  were  liable  to  spontaneous  combustion  when 
absorbed  by  cotton-waste  or  other  similar  material, 
as  well  as  the  temperature  at  which  they  evolved  in- 
flammable vapour.  But  I  have  referred  to  the  inves- 
tigation chiefly  because  these  gentlemen  report  that 
three  machines — two  American  and  or>e  English — 
which  they  had  obtained  with  the  view  of  testing  the 
lubricating  power  of  the  oils  under  examination,  fur- 
nished no  satisfactory  results  ;  and  it  was  accordingly 
found  necessary  to  substitute  for  these  machines  an 
ordinary  spinning  frame,  with  a  thermometer  applied 
to  each  spindle,  the  heat  evolved  being  regarded  as  a 
measure  of  the  friction,  ilr.  AVoodbury's  pa]iers  are 
largely  devoted  to  a  description  of  the  results  obtained 
with  the  well-known  testing  machine  of  which  he  is 
the  inventor.  In  the  first  t)aper  it  was  pointed  out 
that  friction  varies  with  the  area,  because  the  adhe- 
siveness of  the  lubricant  is  proportional  to  the  area, 
and  the  resistance  due  to  this  cause  is  a  larger  frac- 
tion of  the  total  mechanical  effect  with  light,  than  it 
is  with  heavy  jiressures.  Accordingly,  as  the  results 
of  the  preliminary  work  indicated  that  the  coefficient 
of  friction  varied  with  all  the  circumstances,  it  was 
found  necessary  to  simulate  the  conditions  of  specific 

•  Proceedings  of  the  Semi-annual  Meeting  of  the  Xcvv  Eng- 
land Cotton  Manufacturers'  Association,  held  at  Hoston,  U.S., 
30th  October,  1878.  Report  by  John  M.  Ordway.  representing 
the  Department  of  Industrial  Chemistry  of  the  JIassacliusetts 
Institute  of  Technology,  and  Edwarrt  Atkinson,  representing 
sundry  insurance  companies.  Transactions  of  the  American 
Society  of  Mechanical  Engineers.  Nov.  1880,  and  Nov.  1884. 
"  Measurements  of  Friction  of  Lubricating  Oils,"  by  V.  J.  H. 
Woodbury,  of  Boston,  Mass.,  Inspector  Factory  Mutual  Assur- 
ance Companies. 


practical  applications  to  determine  the  value  of  a 

lubricant  for  such  pnrposes.t  In  Mr.  Woodbury's 
second  paper  the  results  obtained  with  a  modified  form 
of  apparatus  constructed  to  carry  pressures  up  to  4olb. 
per  square  inch  were  given.  The  experimental  data 
contributed  by  Mr.  Woodbury,  supplemented  by 
those  reported  by  Mr.  iJeauchamp  Tower  in  this 
country,  constitute  a  comprehensive  series,  since  Mr. 
Tower  operated  at  great  jiressures  (lOOlb.  to(i25lb.'  per 
square  inch),  though  with  a  special  method  of  lubri- 
cation (the  oil-bath  system)  ;  but  in  the  discussion 
which  followed  the  reading  of  Mr.  Woodbury's 
second  contribution,  it  was  jiointed  out  by  Mr.  F.  W. 
Arvine,  chemist  of  the  Thompson  and  Bedford  Com- 
pany of  New  York,  manufacturers  of  lubricating  oil, 
that  the  agreement  between  the  results  yielded  by 
testing  machines  and  those  obtained  in  actual  prac- 
tice was  unfortunately  very  small.| 

As  the  Pennsylvania  Ilailvvay  Company  have  paid 
considerable  attention  to  the  testing  of  lubricating 
oils,  it  is  instructive  to  find  that  at  the  end  of  last 
year  the  opinion  of  Dr.  Charles  B.  Dudley,  chemist 
of  the  company,  who  has  studied  the  stibject  of  lubri- 
cants during  the  past  ten  years,  was  that  the  problem 
of  diminishing  the  loss  due  to  friction  was  compli- 
cated, and  not  well  under.stood. 

I  have  not  had  the  oi>portunity  of  working  with 
the  machine  of  Professor  Thurston  or  that  of  Mr. 
Woodbury,  but  some  years  ago  I  was  engaged  for  many 
months  in  testing  lubricating  oils  with  the  Ingram  and 
Stapfer  machine,  and  I  found  it  impos.sible  to  obtain 
any  results  that  were  thoroughly  satisfactory  from  a 
practical  point  of  view. 

In  studying  the  records  of  the  experiments  made 
in  the  testing  of  lubricating  oils  with  the  various 
machines  which  have  been  devi.sed  for  the  jnirpose,  I 
have  admired  the  ingenuity  and  patience  with  which 
the  results  were  arrived  at.  It  must,  however,  be 
obvious  that  the  indications  afforded  by  testing 
machines  may  in  the  present  state  of  our  knowledge 
of  the  subject  be  wholly  misleading,  and  it  is  this 
fact  which  has  led  me  to  attach  great  importance  to 
the  adoption  of  a  good  system  of  determining  the 
viscosities  of  oils.  To  my  mind,  indeed,  the  most 
valuable  result  of  the  experiments  made  with  testing 
machines  has  been  the  demonstration  of  the  clo.se 
relation  which  exists  between  viscosity  and  lubri- 
cating power.  Professor  Thurston  has  pointed  out 
that  this  close  relation  is  well  shown  in  the  curves  on 
11.  124,  which  exhibit  graphically  the  results  obtained 
by  Mr.  Waitc.§  The  figures  were  obtained  with  lard 
oil  and  light  paraffin  oil,  the  full  lines  representing 
the  readings  obtained  with  the  testing  machine  at 
dift'erent  temperatures,  multiplied  by  a  constant,  and 
the  dotted  lines  the  viscosity  of  the  oil.     The  diminu- 

t  The  working  pressure  in  Mr.  Woodbury's  earlier  experi- 
ments was  Dlb.  per  square  inch,  and  the  speed  oOO  revolutions 
per  minute,  these  conditions  corresponding  with  the  A'clocity 
and  pressure  of  a  Sawyer  spindle  running  at  7IJ00  revolutions 
per  minute,  with  a  band  tension  of  lib.  Sir.  Woodbury  stated 
that  the  intcrmiltent  pressure  on  the  wrist-pin  of  a  locomotive 
amounted  to  as  much  as  30001b.  pcrsquareinch.  According  to 
Professor  Thurston,  the  maximum  pressure  on  the  crank-pins 
of  heavy  engines  is  12001b.  per  square  inch,  and  under  the 
pivots  of  drawbridges  sometimes  as  much  as  OOOOlb.  per  square 
inch. 

;  Mr.  Arvine  has  relinquished  the  use  of  the  various  machines 
referred  to.  and  now  conducts  his  tests  under  the  conditions  of 
actual  practice.  When  I  was  in  Xew  York  last  autumn  I  spent 
several  hours  in  Mr.  Arvine's  laboratory,  and  noted  that  he 
used  for  tfie  testing  of  spindle  oils  a  frame  of  spindles,  such  as 
may  be  found  in  a  cotton  mill,  and  for  the  testing  of  heavier 
oils  a  railway  -  waggon  axle,  of  the  usual  construction, 
capable  of  being  loaded  with  the  weight  commonly  car- 
ried. Both  pieces  of  apparatus  were  driven  at  the  ordinary 
speed,  and  were  fitted  with  sensitive  dynamometers  and  ther- 
mometers. An  apparatus  for  testing  cylinder  and  valve  oils 
under  practical  conditions  of  temperature  and  pressure  of 
steam  was  in  course  of  construction. 

5  'These  results  were  reported  in  the  Proceedings  of  the  Xew 
England  Cotton  Manufacturers'  Association.  1880. 
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tion  of  viscosity  with  increasing  temperature  is  a 
feature  to  whidi  I  .shall  have  occasion  to  refer  later. 
Mr.  Woodbury  states  that  within  a  close  ajiiiroxima- 
tion  the  lubricating,'  (jualities  of  an  oil  are  inversely 
proportional  to  its  viscosity  ;  that  is,  that  the  friction 
decreases  with  the  cohesion  of  the  globules  of  oil  for 
each  other.  Although  in  succeeding  remarks  Mr. 
Woodbury  somewhat  iiualifies  the  statement  (juoted, 
there  can,  I  think,  be  little  doubt  that  the  determina- 
tion of  the  viscosity  of  an  oil  afibrds  the  most  valuable 
test  of  lubricating  properties  that  we  have  at  uur  dis- 
posal. There  may  be  an  advantage  in  testing  tlie  oil 
by  using  it  under  conditions  to  which  it  will  be  sub- 
jected in  actual  practice,  but  it  is  admittedly  exceed- 
ingly difficult  to  determine  jirecisely  what  these 
conditions  are,  e.specially  in  some  cases,  and  still 
more  difficult  to  reproduce  them  with  certainty.  On 
the  other  hand,  if  a  certain  oil  has  given  satisfactory 
results  under  given  conditions  of  fit,  or  want  of  tit  of 
bearings,  pressure,  speed,  and  temperature,  it  may  be 
predicted  with  tolerable  certainty  that  anotlier  oil  of 
the  same  nature,  having  a  similar  viscosity,  will  yield 
equally  good  results. 

The  simplest  form  of  apparatus  for  the  determina- 
tion of  viscosity  consists  of  a  glass  pipette  drawn  out 
to  a  small  orifice  ;  such  an  instrument  I  hold  in  my 
hand.  The  pipette  being  filled  to  a  mark  on  the 
stem  with  the  oil  to  be  tested,  the  time  occupied  in 
the  flowing  out  of  the  contents,  either  wholly  or  to  a 


I-'k;.   1. 

lower  mark,  is  noted.  This  form  of  apparatus  is  still 
largely  eui}iloyed,  the  experiments  1  leing  usually  made 
in  a  room  maintained  at  a  temperature  of  TO'  F.  The 
simple  pijiette  is,  however,  not  adajited  for  use  at  high 
temperatures,  and  accordingly  J[r.  J.  Veitch  Wil.son, 
Jlr.  W.  Maclvor,  Mr.  D.  N.  Sacker,  and  others  have 
proposed  to  surround  it  with  a  jacket  containing 
water  or  other  licjuid,  heated  to  the  desired  tempera- 
ture. It  is  a  serious  objection  to  the  pipette  that  the 
results  afforded  vary  to  some  extent  with  the  shape 
of  the  constricted  portion  of  the  tube.  Two  pipettes 
may  be  constructed  with  jets  of  sucli  size  that  they 
deliver  equal  quantities  of  a  given  oil  at  a  given 
temperature  in  a  given  time  ;  but  if  the  jets  vary 
materially  in  form,  the  two  instruments  will  not 
furnish  concordant  results  with  oils  of  greater  or  le.ss 
vi.scosity  than  that  of  the  oil  with  which  they  were 


standardised.    The  fragile  nature  of  the  pipette  also 

constitutes  an  olijection  in  cases  where  the  instrument 
has  to  be  sulijected  to  somewhat  rough  u.sage.  In  the 
jacketed  forms  of  pipettes  the  colun)n  of  oil  is  usually 
of  considerable  length,  and  it  is  difficult  to  maintain 
a  uniform  temperature  throughout  the  oil  during  the 
exiieriment. 

To  the  instrument  em])loyed  by  Mr.  C  Rumble, 
chemist  at  the  I'lattersea  Works  of  Price's  Patent 
Candle  Company,  these  objections  do  not  attach. 
This  apparatus  consists  of  a  metallic  cylinder  of  con- 
siderable diameter  in  relation  to  its  length,  jirovided 
with  an  agate  jet,  and  surrounded  with  a  water-bath. 
Mr.  Rumble  was  good  enough  to  let  me  have  one  of 
these  viscosimeters  some  years  ago,  and  I  found  that, 
although  it  did  not  pos.sess  the  chief  defects  of  the 
pijiefte,  it  was  suscejjtible  of  considerable  improve- 
ment. Thus,  although  great  care  was  taken  in  boring 
the  agate  jet,  there  were  marked  differences  between 
the  results  afforded  by  instruments  constructed  by 
the  same  maker,  and  professedly  alike.  Again,  as 
the  screw-cap,  which  carried  the  jet  and  formed  the 
bottom  of  the  oil  cylinder,  was  provided  with  a  leather 
washer  the  length  of  the  column  (the  cylinder  always 
being  filled  to  overflowing),  depended  to  some  extent 
upon  the  thickness  and  elasticity  of  the  washer  and 
the  force  with  which  the  caji  was  screwed  on.  More- 
over, to  keep  the  oil  at  a  required  temperature  it  was 
nece.s.sary  to  have  the  level  of  the  lii[uid  in  the  bath 
so  high  that  there  was  danger  of  some  of  this  liquid 
finding  its  way  into  the  oil  which  was  being  tested. 
Finally,  there  was  no  arrangement  for  heating  the 
bath,  and  this  was  a  serious  objection  to  the  instru- 
ment when  viscosities  were  retiuired  to  be  taken  at 
high  temperatures. 

The  viscometer  designed  by  Mr.  G.  M.  Saybolt, 
inspector  to  the  Standard  Oil  Comiiany  of  New  York, 
is  before  you,  and  you  will  observe  that  the  instru- 
ment consists  essentially  of  an  oil  cylinder  of  large 
diameter  surrounded  by  a  water-bath  of  considerable 
capacity.  The  jet  is  of  metal  and  is  enclosed  in  a 
tube  extending  some  distance  below  the  orifice. 
Immediately  above  the  jet  the  oil  cylinder  is  con- 
tracted in  size,  and  a  portion  is  cut  away  on  each 
side  so  as  to  expose  an  inner  glass  tube.  At  a  corres- 
ponding level,  glass  windows  are  inserted  in  the  walls 
of  the  water-bath.  Round  the  upper  jiart  of  the  oil 
cylinder  is  fitted  an  oil-tight  gallery  with  raised  edge, 
and  above  the  platform  of  the  gallery  the  oil  cylinder 
is  jiierced  with  a  number  of  small  holes.  In  the  use 
of  the  ajiparatus  the  bath  is  filled  with  water  at  the 
desired  temperature,  and  a  cork  having  been  inserted 
in  the  mouth  of  the  tube  enclosing  the  jet,  the  oil 
cylinder  is  filled  with  the  oil  to  be  tested,  until 
overflow  through  the  orifices  referred  to  occurs,  and 
the  gallery  is  thus  also  partially  filled.  The  outHow 
of  oil  through  the  jet  is  prevented  by  the  jiressure  of 
the  air  enclosed  in  the  outer  tube  in  the  space  between 
the  cork  and  the  jet.  The  oil  is  then  stirred  with  a 
thermometer,  the  gallery  takijig  the  overfiow  caused 
by  the  insertion  of  the  instrument,  and  its  temiiera- 
ture  adjusted,  if  necessary.  On  withdrawing  the 
thermometer,  oil  passes  from  the  gallery  into  the 
cylinder  through  the  orifices  to  replace  "that  which 
had  overflowed.  The  gallery  is  then  emptied  by 
means  of  a  ])ipette,  the  length  of  the  oil  column  in 
the  cylinder  thus  being  determined  by  the  position 
of  the  circle  of  holes  ;  the  cork  is  withdrawn  from 
the  tube  ;  a  stop-watch  concurrently  started,  and  the 
operator,  looking  through  the  window  in  the  side  of 
the  water-bath,  and  through  the  gla.ss  tube  forming 
the  lower  part  of  the  oil  cylinder,  notes  the  time  at 
'  which  the  oil-level  makes  its  a]ipearance. 

The  Saybolt  viscosimeter  is  not,  however,  as  at 
present  constructed,  suitable  for  use  at  very  high 
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temperatures,  though  at  temperatures  up  to  200°  F. 
it  gives  very  satisfactory  results. 

For  the  deteruiinatiou  of  the  visco.sity  of  cylinder 
oils  at  212°  F.,  Mr.  F.  W.  Arvine  has  constructed  the 
apparatus  on  the  table.  In  this  instrument  the  oil 
passes  to  the  jet  through  a  copper  tube  coiled  in  a 
oath  in  which  water  is  kept  in  a  state  of  ebullition, 
and  the  thorough  heating  of  the  oil  to  the  required 
temperature  is  thus  insured. 

Dr.  Lepenau's  "  Leptometer,"  which  is  used  to 
some  extent  on  the  Continent,  consists,  as  you  see, 
of  two  similar  metallic  cylinders,  placed  vertically 
side  by  side  in  a  water-bath.  Three  pairs  of  inter- 
changeable jets  are  provided,  which  can  be  placed  in 
orifices  in  the  stopcocks  at  the  bases  of  the  cylinders. 
Both  cylinders  having  been  filled  with  a  standard  oil, 
a  pair  of  jets  of  such  size  that  the  oil  is  delivered  in 
drops  is  selected,  and  the  jets  are  tested  by  noting 
whether  the  same  number  of  drops  issue  from  each 
jet  in  a  given  time.  The  standard  oil  in  one  cylinder 
is  then  replaced  by  the  oil  to  be  tested,  and  the 
number  of  drops  falling  from  the  two  cylinders 
respectively,  from  one  coincidence  of  dropping  to 
the  next  coincidence  is  noted. 

The  results  are  approximately  correct  when  the 
oils  are  similar;  but  since  the  size  of  the  drojis  varies 
in  different  oils,  or  with  the  same  oil  at  different 
temperatures,  and  the  size  of  the  drop  is  therefore 
not  necessarily  a  measure  of  the  (juantity  of  oil 
flowing  through  the  oritice,  this  instrument  does 
not  yield  comparative  results  with  oils  differing  in 
character.  Thus,  to  take  an  extreme  case,  I  found 
that  the  number  of  drops  of  refined  rape  oil  falling 
in  a  given  time,  at  a  certain  temperature,  was  the 
same  as  the  number  of  drops  of  a  particular  mineral 
oil,  but  the  size  of  the  drops  of  the  rape  oil  was  so 
much  greater  that  r>00  drops  of  the  two  oils  weighed 
respectively  133'G  grains  and  9.")'8  grains. 

I  also  ascertained  that  of  the  No.  2  jets,  .supplied 
to  me  with  the  apparatus,  one  not  only  delivered 
rather  a  smaller  number  of  drops  in  a  given  time,  in 
the  proportion  of  27  to  28  (which  is,  I  understand, 
within  the  limits  of  error  accepted  by  the  makers), 
but  also  formed  slightly  larger  drops,  500  drojis 
delivered  by  this  jet  weighing  in  some  cases  as  much 
as  12  grains  more  than  a  similar  number  of  droyis  of 
the  same  oil  falling  from  the  other  jet,  under  precisely 
similar  conditions. 

It  is  evident  that  the  rapidity  of  flow  in  the  case  of 
any  of  the  instruments  described  depends  to  some  ex- 
tent upon  the  specific  gravity  of  the  oil.  Hence  an  oil 
of  highviscosityand  high  specific  gravity  compares  less 
favourably  with  an  oil  of  low  viscosity  and  low 
specific  gravity,  than  it  would  if  both  oils  were  judged 
on  the  basis  of  viscosity  only.  As  far  as  I  am  aware 
the  first  published  suggestion  of  an  arrangement  for 
eliminating  differences  due  to  specific  gravity  was 
made  by  Mr.  W.  P.  Mason,  of  Troy.  New  York  State. 
This  gentleman  described  in  the  Cliemicul  Xeus  of 
31st  October,  1884,  an  apparatus  for  determining  vis- 
cosity, and  proposed  that  the  length  of  the  ciilumn 
of  the  oil  to  be  te.sted  should  be  .so  adjusted  as  to  be 
inversely  proportional  to  the  specific  gravity,  and 
.should  be  maintained  at  this  calculated  length  during 
the  outflow  of  the  standard  (piality.*  Mr.  Colin  \\. 
Strong,  of  Manchester,  however,  informs  me  that  he 
had  previously  discussed  with  Mr.  Napier,  of  Glas- 
gow, the  desirability  of  reducing  the  observed  vis- 
cosity of  an  oil  to  a  standard  density,  which,  he 
thought,  could  best  be  done  by  calculation.  Mr. 
Napier  then  jirepared  a  sketch  of  an  instrument,  the 
oil  cylinder  of  which  was  in  two  parts,  connected  by 

•  From  a  conversation  1  hart  with  Professor  Nason.  in  Troy, 
last  autumn,  I  ^atlierert  that  he  had  auggCBted  to  Mr.  Masou 
the  arrangement  in  question. 


i  a  flexible  tube.  The  upper  part  was  supported  in  such 
'  a  manner  that  it  could  be  adjusted  at  any  given  height 
on  a  fixed  scale,  and  its  position  was  to  be  deter- 
mined by  the  specific  gravity  of  the  oil.  The  movable 
part  of  the  oil  cylinder  was  provided  with  an  over- 
flow i)ipe,  and  by  the  use  of  a  reservoir  with  a  stop- 
cock it  was  intended  to  produce  a  continuous  slight 
overflow  during  the  exiienment,  so  that  the  oil  level 
should  be  maintained  at  the  fixed  point.  I  am  not 
'  aware  that  this  instrument  was  constructed,  for  at 
this  time  Mr.  Na]iier  conceived  the  idea  of  taking  the 
speed  of  a  paddle-wheel  revolving  in  the  oil  as  a 
measure  of  viscosity.  Through  the  courtesy  of  Mr. 
Strong,  I  am  enabled  to  place  before  you  the  first  in- 
strument constructed  by  Mr.  Napier  on  this  princii)le. 
With  this  viscometer,  although  it  is  but  roughly 
made,  I  have  obtained  some  fairly  concordant  re- 
sults. I  have  also  on  the  table  the  second  instrument 
!  made,  as  well  as  the  latest  pattern,  in  which, as  you  see, 
the  paddle-wheel  is  attached  to  a  vertical  instead  of  a 
horizontal  .shaft,  and  the  toothed  wheels  are  kept 
above  the  surface  of  the  oil.t  In  the  last  model,  a 
jacketed  vessel  to  maintain  the  oil  at  a  required 
temperature,  has,  at  my  suggestion,  been  added. 
With  both  patterns  the  measure  of  the  viscosity  is 
the  length  of  time  occu])ied  by  the  weight  which 
drives  the  wheel  in  falling  a  given  distance.  Mr. 
Napier,  however,  projioses  to  add  an  index  disc,  con- 
nected with  the  paddle-wheel  shaft,  which  will  show 
the  number  of  revolutions  made  by  the  paddle- 
wheel  in  a  given  time.  The  apiiaratus  must  be  re- 
garded as  not  yet  having  passed  through  the  experi- 
mental stage,  but  1  have  obtained  some  very  pro- 
mising results  with  it,  and  1  am  of  opinion  that  for 
I  some  purposes  it  will  be  found  useful.  The  principal 
;  objection  that  I  see  to  it  is,  that  the  conditions  under 
which  the  viscosity  is  determined  are  somewhat  more 
'  complex  than  those  which  attach  to  the  testing  of 
viscosity  in  the  ordinary  manner,  since  we  have,  to  a 
larger  extent,  the  friction  of  oil  against  metal,  as  well 
as  the  unknown  and  variable  quantity  of  tlie  friction 
of  the  bearings  and  of  the  toothed  wheels  of  the 
mechanism.  It  may,  therefore,  be  somewhat  difticult 
to  construct  a  number  of  instruments  in  which  the 
conditions  of  friction  of  fluid  against  metal,  and 
metal  against  metal,  are  the  same.  On  the  other 
hand,  ods  containing  solid  matter  (such  as  paraffin) 
in  suspension  can  certainly  be  tested  far  more  satis- 
factorily in  such  an  apparatus  than  in  an  ordinary 
viscometer. 

I  may  here  mention  that  McNaught's  testing 
machine,  with  which  mure  than  fifteen  years  ago  I 
worked  a  good  deal,  although  professedly  made  for 
the  purpose  of  testing  lubricating  power,  is  really  an 
instrument  for  measuring  viscosity.  The  machine 
consists  of  two  discs — the  lower  one  provided  with  a 
raised  edge  and  attached  to  a  vertical  sidndle  re- 
volving in  bearings  :  the  upper  one  resting  on  a  pivot. 
The  space  between  the  two  discs  having  been  filled 
with  the  oil  to  be  tested,  the  lower  disc  is  caused  to 
revolve  at  a  given  speed.  The  upjier  disc  is  jire- 
vented  from  partaking  of  the  motion  of  the  lower 
disc,  communicated  through  the  oil,  by  a  jirojecting 
I  pin  which  conies  into  contact  vith  a  jieiiduluni  :  the 
^  extent  to  which  the  pendulum  is  removed  from  the 
jierpendicular  being  the  measure  of  the  resistance  of 
the  oil. 

The  instrument  which  I  lastly  propose  to  describe 
is  based  upon  the  viscosimeter  of  Mr.  Rumble.  I 
have  already  pointed  out  the  principal  defects  which 
I  found  this  apparatus  to  possess,  and  I  will  now 

f  A  similar  apparatus  has  been  designed  by  Mr.  E.  Gordon 
Cockrell.  of  Manclicster.  who,  while  laying  no  claim  to  the 
idea  of  using  a  paddle-wheel,  considers  iliat  he  is  entitled  to 
the  credit  of  having  introduced  practical  iniproTcments, 
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proceed  to  explain  the  modifications  which  I  have  in- 
troduced. Theinstrument,as}'ousee(Fig.:2),  consists  of 
a  silvered  copper  oil  cylinder,  about  ijin.  in  diameter, 
by  about  .3iin.  in  depth,  furnished  with  an  agate  jet. 
I  have  somewhat  increased  the  length  of  the  cylinder, 
in  order  to  work  with  the  oil  level  some  distance 
below  the  top.  Instead  of  the  cap,  which  forms  the 
bottom  of  the  cylinder,  screwing  in,  it  is  a  fixture  ; 
therefore,  variations  due  to  differences  in  the  thick- 
ness of  the  washer  are  eliminated.  The  exterior  of 
the  agate  jet  and  of  its  metal  seating  are  made 
slightly  conical,  and  the  jet,  having  once  been  fixed 
in   position,  no  dislodgment  or  leakage  can  occur, 


agitator,  which  carries  a  thermometer  to  indicate 
the  temperature  of  the  bath,  is  bo  constructed  that 
splashing  is  prevented.  The  oil  cylinder  is  furnished 
with  a  stopper  consisting  of  a  small  brass  sphere 
attached  to  a  wire,  the  sphere  resting  in  a  hemis- 
pherical cavity  in  the  agate  jet.  A  short  standard, 
attached  to  the  oil  cylinder,  carries  a  clip  to  support 
a  thermometer  in  the  oil.  Inside  the  oil-cup  and  at 
a  short  distance  from  the  top,  is  ti.xed  a  small  bracket, 
terminating  in  an  up-turned  point.  This  pointed 
bracket  forms  a  gauge  of  the  height  of  the  oil  level, 
similar  to  that  which  is  provided  in  Sir  Frederick 
Abel's  petroleum  testing  apparatus.    In  boring  the 


even  when  the  apparatus  is  used  at  high  temperatures. 
The  copper  bath,  which  surrounds  the  oil  cylinder, 
s  of  such  depth  that  the  level  of  the  bath  licpiid  can 
be  made  to  coincide  with  the  oil  level  without  any 
danger  of  overflow,  or  splashing  into  the  oil  cylinder. 
A  copper  tube,  closed  at  the  lower  end,  ])rojecting  at 
an  angle  of  4'>''  from  the  side  of  the  bitli,  ne;ir  the 
bottom,  provides  a  means  of  heating  the  bath 
liquid,  and  by  the  use  of  a  revolving  agitator,  the 
heated  liciuid  rising  from  the  cojiper  tube  can  be 
uniforndy    distributed    through    the    bath.       The 


agate  jets,  the  greate.st  care  is  taken  to  make  an 
orifice  of  the  standard  size;  but  very  slight  variations, 
only  indicated  by  dilferences  in  the  rate  of  flow  of  a 
licpiid  through  the  jet,  are  unavoidable,  and  a  cor- 
rection accordingly  has  to  be  made.  This  is  effected 
by  adjusting  the  position  of  the  bracket,  and  there- 
fore the  length  of  the  oil  column,  so  that  different 
instruments  furnish  concordant  results.* 


"  Tlie  instrument,  properly  standardised,  can  be  obtained  of 
Messrs.  James  How  &  Co.,  73,  Farringdon  Street,  London. 
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If  the  jets  varied  greatly  in  respect  to  size  of  orifice, 
this  method  of  correction  would  probably  not  be 
satisfactory,  since  I  should  then  txyect  to  find  that 
two  instruments  standardised  with  an  oil  of  given 
viscosity  would  not  furnish  concordant  results  with 
oils  of  much  greater  or  much  less  viscosity  ;  but 
the  necessary  amount  of  correction  is  so  small  that 
I  have  not  in  practice  found  that  any  objection  at- 
taches to  the  method  adopted. 

The  instrument  is  supported  on  a  tripod  stand, 
provided  with  levelling  screws.  In  the  use  of  the 
apparatus,  a  measured  quantity  of  oil  (oOcc.)  is 
allowed  to  flow  out.  It  therefore  follows  that  in 
every  exjieriment  the  operator  starts  and  finishes 
with  a  column  of  oil  of  a  given  length  ;  and  the  re- 
sults may,  therefore,  be  regarded  as  the  average  of 
those  which  would  be  obtained  in  a  series  of  experi- 
ments, with  a  head  of  oil  maintained  at  any  number  of 
points  between  the  starting  and  finishing  points. 
Mr.  Alfred  H.  Allen,  who  has  one  of  these  visco- 
meters in  use,  has,  however,  fitted  to  the  top  of  the 
oil  cylinder  an  air-tight  cap,  carrying  a  tube  passing 
down  to  a  point  some  little  distance  from  the  bottom 
of  the  cylinder,  and  is  in  this  way  enabled  to  main- 
tain a  given  head  of  oil  throughout  the  experiment. 
I  have  not  myself  experienced  the  need  of  this 
modification,  but  it  may  obviously  be  of  value  in 
certain  ca.ses,  since  with  its  adoption  any  given 
quantity  of  the  liquid,  however  .^mall,  flowing  out 
in  a  given  time,  may  be  taken  as  the  measure  of  the 
viscosity,  and  a  considerable  saving  of  time  in  the 
testing  of  a  viscous  oil  may  be  effected.  Mr.  Allen 
informs  me  that  he  finds  the  results  afforded  by 
the  instrument  in  its  original  and  modified  forms 
strictly  comparable. 

The  instrument  is  employed  in  the  following 
manner  : — The  bath  is  filled  with  a  suitable  liquid 
to  a  height  roughly  corresponding  with  the  point 
of  the  gauge  in  the  oil-cup.  Water  answers  well 
for  temperatures  up  to  200°  F.,  and  for  higher 
temperatures  a  heavy  mineral  oil  may  be  used. 
The  liquid  having  been  brought  to  the  required 
temperature,  the  oil  to  be  tested  previously  brought 
to  the  same  temperature,  is  poured  into  the  inner 
cylinder,  until  the  level  of  the  liquid  just  reaches 
the  point  of  the  gauge.  A  narrow-necked  flask, 
holding  Slice,  to  a  point  marked  on  the  neck,  is 
placed  beneath  the  jet  in  a  vessel  containing  a  liquid 
of  the  same  temperature  as  the  oil.  The  ball  valve 
is  then  raised,  a  stop-watch  at  the  same  time  started, 
and  the  number  of  seconds  occupied  in  the  outflow 
of  50cc.  noted.  It  is  of  the  greatest  importance 
that  the  oil  cylinder  should  be  filled  exactly  to  the 
point  of  the  gauge,  and  that  the  given  temperature 
should  be  precisely  maintained  during  the  experi- 
ment, a  difterence  of  V  F.  making  an  appreciable 
alteration  in  the  viscosity  of  some  oils.  It  is 
also  essential  that  the  oil  should  be  quite  free 
from  dirt  or  other  suspended  matter,  and  from 
globules  of  water,  as  the  jet  may  be  otherwise 
partially  obstructed.  If  the  oil  cylinder  re- 
quires to  be  wiped  out,  paper  rather  than  cloth 
should  be  employed,  as  filaments  of  the  latter  may  be 
left  adhering.  When  oils  are  being  tested  at  tem- 
peratures nmch  above  that  of  the  laboratory,  a  gas 
flame  is  ajiplied  to  the  copper  heating  tube,  and  the 
agitator  kept  in  gentle  motion  throughout  theexjieri- 
ment.  At  least  two  tests  of  each  oil  at  the  given 
temperature  should  be  made,  and  if  due  care  is 
exercised,  the  two  results  will  be  very  closely  con- 
cordant. In  the  testing  of  oils  for  the  lubrication 
of  the  bearings  of  machinery  exposed  to  the  air,  I 
am  accustomed  to  determine  the  viscosity  at  the  two 
temperatures  of  TO'  F.  and  140°  F.  But"  in  the  ca,«e 
of  cylinder  oils,  I  make   the  tests  at  200'  F.  and 


250°  F.,  though  with  the  apparatus  described,  vis- 
cosities   can    easily   be   determined    at    300°  F.,    or 
even  a  higher  temperature.     The  method  in  which 
the  results  should  be  expressed   admits   of   a   good 
deal  of  discussion.     In   some  instances  it  has  been 
customary  to  rejiort  the  number   of   seconds    occu- 
pied   in   the    outflow    of  a   given    quantity   as    the 
viscosity,  and  since  there   has    been    no    recognised 
method  of  operating,   the  results  turnished  by  dif- 
ferent   experts   have   not   been    in   any   way   com- 
parable.   Water  has  been  taken  by  some,  and  rape 
oil  by  others,  as  a  standard  licpiid,  and  the  results 
have    been    expressed    in    terms    of    the    standard 
liquid.     Water,  however,  possesses  too  little  viscosity 
to  render   it  a   satisfactory    liquid    to    compare    a 
lubricating   oil   with,    and   rape    oil   is   not  of  sufti- 
ciently  uniform  viscosity.     Mr.  Charles  Rumble  has 
made  a  number  of  exjieriments  with  the  object   of 
finding  a  suitable  liquid,  and  has  obtained  the  best 
results  with  glycerine  of  specified   specific   gravity. 
It  appears  to  me,  however,  that  if  a  certain  viscosity 
of  rape  oil,  as  determined  in  the  manner  described, 
be  accepted  as  the  standard,  the  admittedly  variable 
viscositv  of  this  oil  need  be  no  bar  to  the  adoption 
of  rape  oil  as  a  standard,  and  there  is  a  great  advan- 
tage in  expressing  the  results  in  terms  of  a  liquid 
of  well  known  visco.sity.     I  have  accordingly  tested, 
with  the  assistance  of  Mr.  E.  Ivens  Moon,  a  consider- 
able number  of  samples  of  refined  rape  oil,  with  the 
view  of  a.scertaining  what  may  be   considered   the 
average  viscosity  of  such  oil.     For  these  samples  I 
am  indebted   to   Jlr.    Edmund    Dowling   (Pinchin, 
Johnson  i  Co.),   Mr.   J.   A.   Fcrmoy,    Mr.    Hirsch 
(Copenhagen  Oil  :Mills),  Sir  W.  A.  Rose  &  Co.,  and 
Messrs.    Younghusbancl,    Barnes  <fc   Co.     I    am    of 
opinion,  as  the  result  of  these  tests,  that  535,  repre- 
senting the  number  of  seconds  occupied  by  the  out- 
flow of  50cc.,    may  be  accepted  as  the  viscosity  of 
refined  rajie  oil  at  00°  F.   I  may  add  that  the  viscosity 
of  water  is,   under   similar   circumstances,    asij.    I 
therefore  i>roi)ose  that  the  number  of  seconds  occu- 
jiied  in  the  outfltiw  of  50cc.  of  the  oil  under  examina- 
tion, should  in  all  cases  be    multiplied   by  100  and 
divided  by  535.     In  order  then  to  make  the  reciui- 
site  correction  for  specific  gravity,  the  result  should 
be  multiplied  by  the  specific  gravity  of  the  oil  under 
examination  at  "the  temperature  of  the  experiment, 
and  divided   by  915  (the  specific  gravity  of  refined 
rape  oil  at  60°"  F.) :    the  final  result  will  thus  repre- 
sent the  viscosity  of  the  oil  at  the  temperature  of 
the  experiment,  as  compared  with  that  of   rape  oil 
at   60°  F.      I   have   had   some   doubt  whether  the 
viscosity  should  not  be  expressed  in  tenns  of   rape 
oil  (as  regards  viscosity  and  specific  gravity)  .at  the 
temperature  of  the  exfieriment,  but  it  is  obviously 
much    simpler    and    more    convenient    to   base    all 
results   upon   the   viscosity  and   specific   gravity  of 
rape  oil  at  60°,  and  if  this  view  is  generally  accepted 
I  do  not  see  that  any  practical  inconvenience  can 
arise.  ...        . 

The  viscosity  of  all  oils,  and  especially  of  mineral 
oils,  is  largely  afi"ected  by  change  of  temperature,  and 
the  extent  to  which  this  occurs  is  a  point  of  so  much 
importance  in  regard  to  the  value  of  the  oils  as  lubri- 
cants in  certain  cases,  that  determinations  of  visco.'-ity 
should  always  be  made  at  two  temperatures  tolerably 
widely  separated.  The  variation  in  the  extent  to 
which  difl'erent  oils  are  affected  m  viscosity  by 
changes  of  temperature  is  shown  in  the  table  (f 
results,  which  I  have  obtained  with  sperm  oil,  refined 
rapeoil.  neatsfoot  oil,  and  several  descriptions  of  Ameri- 
can and  Russian  mineral  lubricating  oils  (Fig.  G).  The 
curves  which  these  figures  form  when  plotted  show 
very  clearly  how  comparatively  little  s|  erm  oil  alters 
in  viscosity,  and  I  think  that  the  admitted  value  of 
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this  oil  as  a  lubricant  for  use  under  very  varied  con- 
ditions may  be  largely  due  to  the  fact  that  £he  loss  of 
viscosity  on  a  rise  of  temperature  is  so  small.  1  have 
on  a  previous  occasion  in  this  room  remarked  upon 
the  well-known  fact  that  liussian  oils  lose  viscosity 
upon  an  elevation  of  temperature  more  rapidly  than 
American  oils  of  the  same  specific  gravity  :  but  I 
took  occasion  at  the  time  to  point  out  that  with  both 
classes  of  oils  the  diminution  of  viscosity  is  greatest 


ing  may  vary  considerably,  it  is  evidently  desirable 
to  give  the  preference  to  an  oil  which  varies  lea.st  in 
viscosity  within  the  limits  of  temperature  to  which  it 
is  likely  to  be  subjected. 

.^l(/(/e«(Z(MH.— After  the  foregoing  paper  was  handed 
in,  Jlr.  Ernest  O.  von  Ulehn,  of  the  firm  of 
Jfagosine  it  Co.,  manufacturers  of  Itussian  mineral 
lubricating  oils,  was  good  enough  to  call  my  attention 
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11— Huaaian  mineral  oil,  sp.  gr.  "884  (semi-solid  at  common  temperatures). 


in  the  cases  of  the  most  viscous,  and  since  the  Rus- 
sian oils  of  a  given  specific  gravity  are  more  viscous 
than  the  American,  one  would  expect  to  find  the  loss 
in  viscosity  greater.  In  the  selection  or  in  the  valua- 
tion of  a  lubricating  oil,  it  seems  to  me  that  one 
should,  if  possible,  ascertain  the  tem|(erature  at 
which  the  oil  is  to  be  used,  and  determine  the  vis- 
cosity at  that  temperature.  If  then  the  viscosity  of 
an  oil  which  has  given  satisfactory  results  under  "the 
circumstances  of  the  case  be  known,  a  very  good 
opinion  may  be  formed  as  to  the  comiiarative  value 
or  suitability  of  the  oil  under  cxamiTiation.  Since, 
however,  it  is  impossible  in  a  mill,  for  instance,  to 
have  in  use  the  large  number  of  different  oils  which 
\vould  be  re(|uired  if  this  jiriuciple  were  strictly  car-  j 
ried  out ;  and  since  the  temperature  of  a  given  bear-  ' 


to  a  paper  by  M.  Salomon,*  published  in  the  Uirue 
(lentrale  Jfi  ('/ictiiiiiii  ilf  Fei;  last  year,  wherein  an 
a|iparatus  devised  by  M.  L.  liarbet,  sous-chef  du 
Laooratoire  du  service  du  Materiel  et  de  la  Traction 
de  la  Compagnie  de  I'l'^st,  for  testing  viscosity,  is  des- 
cribed. In  this  apjiaratus,  which  is  termeil  an  Ixo- 
luetre,  the  oil  under  examination  is  caused  to  flow 
through  an  annular  sjiace  formed  by  fixing  an  iron 
rod  4mm.  in  diameter  jirecisely  in  the  centre  of  a  bra.ss 
tube  .")mm.  in  internal  diameter.  Increased  resistance 
to  the  flow  of  the  liipiid  is  thus  created,  and  it  is  stated 

•  "Notesur  remploin  compart'  dcs  liuiles  do  colza  et  des 
liuilcs  mincrales  de  IN'-chclbronn  et  du  Caucase  pour  Ic 
graisaago  (lu  materiel  roulant."  l*ur  M.  Louis  i^aloniou. 
iugenieur  du  materiel  roulant  de  la  t'ompagnie  des  t'hemiiiB 
de  Fcr  do  I'liat,    I'aris, 
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that  the  apparatus  is  more  sensitive  than  an  ordinarj' 

jet  viscosiineter,  and  gives  results  with  oils  of  various 
viscosities  differing  more  widely  than  those  usually 
obtained. 

A'Vi^f'.— Mr.  Tyrer  has  placed  in  my  hands  the 
following  writteTi  comments  by  Mr.  ilaxwell  Lytc, 
who  was  unable  to  be  present  at  the  reading  of  the 
paper: — "The 'apparatus  described  by  Mr.  Redwood 
seems  extremely  ingenious,  so  far  as  its  de.scriiition 


grease  or  the  denser  petroleum  oils  or  rosin  oils, 
mixed  with  talc  or  i)lambago.  Such  an  apparatus 
will  hardly  do  as  it  is  for  testing  .such  lubricant-s, 
and  will  have  to  bo  moditied  .somewhat  for  the 
purpose." 

In  reference  to  these  remarks,  I  liave  to  say  that 
jiossibly  a  ])addle-wheel  viscometer  might  be  con- 
structed for  the  testing  of  such  greases ;  but  I  am 
very  doulttful  whether  any  test,  other  than  that  of 
using  the  grease  under  the  conditions  of  actual  prac- 
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can  be  followed  without  illustration,  and  it  must  i 
well  answer  the  purpose  for  which  it  is  intended.  It 
is,  however,  much  to  be  desired  that  a  good  testing 
apparatus  should  be  found  for  the  cheap  solid  lubri" 
cants  more  and  more  coming  into  use,  especially  on 
the  Continent,  for  heavy  machinery,  and  made  from 


tice,  could  be  relied  upon,  unless  it  were  found,  as  the 
result  of  a  sufficiently  extended  .series  of  experiments, 
that  there  was  a  similar  relation  between  the  viscosity 
(tested  in  the  manner  suggested)  and  the  lubricating 
power  of  such  compound  greases,  to  that  which  has 
been  shown  to  exist  in  the  case  of  oils. 

B 
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DISCUSSION. 

The  Chairman  said  this  was  a  subject  of  very  great 
interest,  lioth  as  a  question  of  abstract  science  in- 
volving the  relation  of  the  physical  properties  of 
these  bodies,  whose  constitution  was  very  little  under- 
stood, and  as  a  practical  i|uestion  to  all  who  had  to 
do  with  running  machinery.    Very  little  had  yet  been 


Still  it  would  be  an  immense  advantage  if  science 
could  afford  them  more  accurate  information. 

Mr.  Rumble  said  it  was  his  intention  to  endeavour 
to  make  a  standard  fluid  with  glycerine,  but  considers 
able  doubts  were  thrown  on  its  .--uitability,  and  there 
was  a  (juestion  whether  glycerine  from  all  source- 
had  the  same  characteristics.      The  main  use  of  gly- 
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done  in  it.  For  the  most  part  they  had  to  trust  to 
the  skill  of  an  intelligent  workman  to  decide  which 
were  the  best  lubricating  oils,  and  it  was  wonderful 
how  nuich  tact  and  skill  a  workman  would  acquire, 
and  how  rapidly  he  would  perceive  whether  a  bearing 
was  working  ])roperly,  and  how  accurate  a  thermo- 
meter a  finger  properly  a|)plied  to  a  bearing  was. 


cerine  to  him  was  that  it  enabled  him  to  standardise 
certain  flasks  which  were  used  for  measuring  the  flow 
of  oil.  Like  many  others,  he  had  found  that  a  glass 
pipette  was  a  very  unsatisfactory  instrument  ;  that 
you  could  not  make  two  alike  ;  that  when  one  was 
gone  your  standard  became  a  very  diflerent  one  for 
the  future,  and.  tiierefore,  you   ccmld  not  compare 
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present  results  with  past.  He  used  a  much  larger 
tlask  than  Mr.  Redwood,  because  with  some  of  the 
liquids  he  had  to  test,  the  time,  even  with  a  larger  in- 
strument, was  very  short,  and  there  would  be  danger 
of  inaccuracy  with  too  small  a  quantity.  The  stan- 
dard he  adopted  was  of  the  same  capacity  as  1614 
grains  of  water  at  70"  F. 

Mr.  Calderwood  had  listened  with  great  interest 
to  this  communication,  the  question  being  one  of 
great  importance  to  merchants,  manufacturers,  and 
consumers.  He  suggested  that  the  section  should 
appoint  a  committee  to  confer  witli  a  committee  say 
of  the  Cilasgow  section,  and  i)ossibly  of  the  Manches- 
ter section,  and  endeavour  to  agree  on  a  standard. 
Personally  he  was  in  favour  of  rape  oil  as  a  standard, 
but  ])erliai)3  he  was  not  (juite  unbiassed,  having  been 
accustomed  to  use  it  for  1.")  years. 

Mr.  A.  H.  Allen  (Sheffield)  said  he  had  not  only 
listened  to  the  paper  with  very  great  plea.sure,  but 
he  agreed  with  ilr.  Redwood  in  nearly  everything  he 
had  advanced.  He  had  been  in  the  habit  of  using 
one  of  Mr.  Redwood's  instruments  for  determining 
viscosities,  and  was  fully  alive  to  its  convenience  and 
value.  He  had,  however,  somewhat  modified  it, 
because  he  often  wanted  to  determine  the  viscosity, 
not  to  ascertain  the  lubricating  value,  but  as  a 
test  for  a  particular  animal  or  vegetable  oil.  For 
such  purposes,  the  apparatus  shown  was  often 
tedious,  for  he  did  not  find,  as  Mr.  Rumble  did,  that 
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the  oil  flowed  too  quickly,  but  that  it  ran  through 
too  slowly,  and  one  got  very  tired  of  watching  it, 
and  keeping  the  temperature  constant.  He,  there- 
fore, used  an  arrangement  by  which  the  oil  was  kept 
at  the  same  level  throughout  the  experiment.  This 
was  effected  by  fitting  an  air-tight  cover  to  the  oil 
cylinder,  as  shown  in  Fig.  6.  The  cover  is  per- 
forated by  two  holes,  one  of  which.  A,  is  furnished 
with  a  tap,  B,  while  the  other  was  fitted  with  a 
tube  screwing  air-tight  into  it.  This  tube,  C,  is 
prolonged  on  two  sides  till  it  is  in  contact  with 
the  agate  orifice,  while  the  angles  of  the  inverted 
V-shaped  slits  cut  on  each  side  terminate  at  a  definite 
height  above  the  orifice.  The  cylinder  is  completely 
filled  with  oil  before  commencing  an  exjieriment,  the 
tap  B  closed,  and  the  orifice  opened  till  the  oil  sinks 
in  the  inner  tube  to  the  level  of  D.  Air  then  bubbles 
in  regularly  at  D  and  rises  into  the  closed  space  above 
the  oil.  When  this  is  observed  to  happen  the  oil  is 
collected  as  usual.    There  is  then  a  constant  head 


of  oil,  and  it  ran  through  at  the  same  rate,  instead  of 
the  first  lOcc.  running  through  at  one  rate,  the  second 
at  a  slower  rate,  and  so  on.  There  is  no  necessity, 
therefore,  to  go  on  until  you  had  ."JOcc,  because  you 
were  sure  that  if  lOcc.  took  so  many  seconds,  50cc. 
would  take  five  times  as  many  ;  and  you  could  stop  the 
experiment  when  a  certain  weight  had  flowed.  After 
all,  Mr.  Redwood's  is  an  arbitrary  apparatus,  arbi- 
trary as  to  the  size  of  the  hole  drilled  in  the  agate, 
the  diameter  of  the  cylinder,  the  height  of  the  column 
of  oil,  and  so  on  ;  and  other  persons  not  using  exactly 
the  same  apparatus  will  get  quite  ditterent  results. 
In  order  for  them  to  be  concordant,  everyone  must 
use  an  apparatus  made  exactly  in  accord  with  Jlr. 
Redwood's  directions.  Still,  unless  someone  else 
could  put  forward  a  better  apparatus,  this  was  likely 
to  be  adopted  as  the  standard  for  the  future.  He 
was  not  so  thoroughly  convinced  of  its  advantages 
six  months  ago  as  he  is  now,  and  he  had  in  fact 
given  up  some  of  his  own  ideas  and  adopted  Mr. 
Redwood's.  It  was  clear  that  with  a  metal  apparatus, 
the  diameter  could  be  more  accurately  defined  than 
in  the  case  of  glass,  and  an  orifice  drilled  in  agate 
would  not  be  so  likely  to  vary  by  corrosion  as  if  it 
were  in  metal.  He  sliould,  however,  prefer  the  hole 
to  be  drilled  in  a  thin  jilate  of  agate  or  glass,  instead 
of  a  thick  one  ;  but  after  all,  being  an  arbitrary 
apparatus,  the  main  point  is  that  all  should  be 
made  exactly  alike.  He  had  also  used  an  apparatus 
similar  to  the  one  .shown  with  paddle-wheels,  and 
thought  it  would  be  exceedingly  useful  where  rapid 
results  were  required.  Ditt'erences  arising  from 
specific  gravity  are  eliminated,  and  when  once  set 
going  it  is  ([uite  constant.  He  congratulated  Mr. 
Redwood  on  having  overcome  the  difficulty  of 
keeping  the  oil  at  a  constant  temperature  by  keeping 
it  stirred,  but  thought  the  ai)paratus  would  be 
improved  by  a  cover  at  the  top  to  keep  in  the  heat. 
He  also  thought  he  was  right  in  adopting  rape  oil 
as  the  standard,  though  he  was  inclined  to  think 
a  good  standard  might  be  obtained  from  glycerine. 
Pure  glycerine  is  easily  obtained,  and  it  might  be 
diluted  to  a  certain  density  at  which  its  viscosity 
was  equal  to  that  of  rape  oil  of  average  quality.  Such 
a  standard  glycerine  would  be  more  definite,  probably, 
than  rape  oil,  and  could  be  reproduced  at  will,  and 
might,  therefore,  be  used  as  a  means  of  testing  the 
accuracy  of  the  apparatus.  Still,  for  practical  pur- 
poses rape  oil  woukl  probably  be  preferable,  being  so 
familar  to  per.sons  dealing  in  oils.  He  .saw  no  objec- 
tion either  to  taking  rape  oil  at  60°  F.,  though  in 
some  respects  it  would  be  preferable  to  take  it  at  the 
same  temperature  as  the  oil  to  be  tested.  He  agreed 
with  Mr.  Redwood  as  to  the  probable  reason  why 
sperm  oil  was  so  good  a  lubricant  under  .so  many 
varying  conditions.  For  his  own  purposes  he  should 
prefer  to  take  the  viscosity  at  ordinary  temperatures, 
rather  than  at  elevated  temperatures.  Castor  oil  was 
many  times  as  viscous  as  sperm  oil  at  ordinary  tem- 
peratures, but  if  the  temperature  were  raised,  so  as 
to  mate  it  run  through  the  aperture  in  a  reasonable 
time,  it  lost  the  very  property  which  was  so  charac- 
teristic of  it. 

Mr.  Archbutt  .said  it  appeared  to  him  that  if  a 
scientifically  accurate  re.sult  were  required,  water,  or  a 
mixture  of  glycerine  and  water  of  definite  specific 
gravity,  would  be  a  better  standard  than  rape  oil ; 
but  such  absolute  accuracy  was  not  nece.ssary,_and,  as 
had  been  already  pointed  out,  it  would  be  dilticult  to 
persuade  commercial  men  to  adopt  any  standard  but 
rape  oil,  which  had  been  in  use  for  a  long  time.  Rape 
oil,  however,  varied  a  good  deal.  He  had  made  a 
number  of  experiments  with  an  apparatus  of  the  old 
form,  but  specially  constructed  so  as  keep  the  tem- 
perature absolutely  constant,  and  he  found  the  viscosity 
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varied  from  100  to  109,  -whiist  one  or  two  samples 

went  as  high  as  127  on  the  same  scale.  These  samples 
were  all  genuine  by  chemical  tests,  and  he  supjiosed 
the  oil  which  gave  the  high  result  to  be  .summer  rape, 
which  is  said  to  be  more  viscous  than  winter  rape. 
If  rape  oil  were  adopted  as  a  standard,  it  would  be 
desirable  to  state  whether  summer  or  winter  rajie  was 
intended.  Again,  rape  oil  was  often  mixed  with 
other  oils,  and  a  small  proportion  of  linseed  would  re- 
duce the  viscosity  con.siderabiy.  So  that  unless  some 
reliable  test  for  rajie  oil  were  suiiplied,  it  seemed 
almost  imjiossilile  for  every  one  to  be  able  to  stan- 
dardise his  own  apparatus,  which  he  thought  very 
desirable.  He  (piite  agreed  with  the  necessity  for  the 
adoption  of  some  standard,  but  he  thought  the  subject 
rerpiired  fuller  consideration.  He  also  considered  it 
better  in  all  ca.ses  to  compare  the  viscosity  of  an  oil 
with  that  of  the  standard  at  the  snuie  temperature. 

Mr.  FoRMov  said  he  had  found  great  difficulty  in 
getting  a  standard  rape  oil ;  the  only  way  it  was  pos- 
sible was  to  crush  hand-picked  seed,  g]own  in  a 
certain  district  at  00°  F.,  and  refine  it  exactly.  A 
standard  oil  was  thus  produced,  the  viscosity  of  which 
varied  but  little.  He  had  employed  an  apparatus 
somewhat  similar  to  Mr.  Redwood's  for  some  time, 
but  the  cylinder  was  greatly  elongated,  and  he  used 
varying  columns  of  oil  according  to  the  specific 
gravity ;  the  tpiantity  passing  through  in  a  given  time 
being  measured.  I\Ir.  Redwood  proposed  to  compare 
the  viscosities  of  various  oils  at  diflerent  tempera- 
tures to  a  certain  standard  of  rape  oil  at  60'  ;  he 
found  it  necessary  to  compare  the  ^-arious  oils  at  the 
temperature  at  which  they  were  to  be  used. 

Mr.  Johnson  said  he  should  like  Mr.  Redwood  to 
define  what  he  meant  by  the  term  viscosity,  and  if 
he  had  determined  theintiuence  of  different  materials 
forming  the  vessels  or  apertures  through  which  the 
different  fluids  flowed  on  the  results  obtained.  He 
imagined  it  would  be  a  very  different  question  using 
an  iron  nozzle  with  mercury  flowing  through  it, 
whether  the  nozzle  were  amalgamated  or  not  ;  this 
effect  of  surface  attraction  would  apply  to  all  the 
forms  of  apparatus  for  determining  viscosity  shown 
with  the  exception  of  the  wheel  arrangement,  that 
was  evidently  a  determination  of  the  degree  of  ad- 
hesiveness of  the  oil  tor  the  oil  itself ;  the"  wheel  col- 
lected a  film  of  oil  on  its  .surface,  and  the  adhesion 
between  the  film  of  oil  on  the  wheel  and  that  in  the 
vessel  was  really  what  was  determined.  This  was  a 
question  which  ought  to  be  determined  scientifically 
and  accurately,  and  unless  this  were  done  tLe  results 
would  be  discorclant.  It  was  evident  that  the  ad- 
hesion of  the  various  oils  under  consideration  would 
be  very  diflerent  with  nozzles  of  glass,  agate,  iron  or 
other  metals.  He  thought  care  should  be  taken  that 
the  measure  of  viscosity  should  not  be  accepted  as  a 
means  of  comparison  between  oils  of  diflerent  kinds 
in  respect  to  their  value  as  lubricants,  as  this  would  be 
altogether  wrong  and  misleading. 

Mr.  Macte.vr  thought  the  subject  ought  to  be 
further  discussed.  It  seemed  to  him  in  any  form  of 
apparatus  of  that  kind,  if  the  jets  varied  the"  whole  of 
the  results  would  vary.  If  such  an  instrument  were 
to  be  adopted  at  all  there  must  be  a  standard 
instrument,  from  which  all  others  should  be  cali- 
brated. Rape  oil  would  probably  bo  adopted  as 
the  .standard,  but  the  comparison  would  jirobably  re- 
quire to  be  given  at  various  temperatures,  such  a-sClO", 
10n^\  200°,  and  212°. 

Mr.  T.  Tyeek  said  there  were  several  sections  in 
the  North  and  Midlands  where  this  question  would 
be  of  great  importance,  and  he  miglit  write  to  the 
secretaries  suggesting  that  the  sul)ject  should  be 
discussed,  with  a  view  to  a  committee  being  after- 
wards appointed  to  consider  it. 


Prof.  Akmstrokg  thought  the  subject  was  hardly 

yet  before  them  in  such  a  form  as  to  justify  any  very 
definite  action  being  taken.  Jlr.  Redwood  had  read 
a  very  interesting  and  important  communication,  but 
it  was  a  subject  of  which  comparatively  few  had  any 
experience,  and,  unless  a  very  influential  committee 
were  appointed  capable  of  dealing  with  the  subject, 
both  from  the  practical  ajid  scientific  point  of  view.and 
authoiised  to  carry  out  a  number  of  experiments,  the 
result  could  only  be,  either  that  Mr.  Redwood's  appa- 
ratus would  be  adopted  as  the  standard  apparatus  or 
it  would  not.  He  could  not  help  thinking  the  better 
plan  would  be  to  let  Mr.  Redwood's  pajier  stand  on 
its  own  merits  ;  anything  he  brought  forward  would 
of  course  receive  the  most  serious  attention,  but  there 
were  also  very  important  experiments  which  had  been 
carried  out  by  Mr.  B.  Tower,  for  the  Mechanical 
Engineers,  which  had  resulted  in  former  views  being 
very  much  modified,  and  unless  they  could  take  some 
concerted  actiim  with  other  bodies  they  might  easily 
do  more  harm  than  good. 

Mr.  RED^vooD,  in  reply,  said  that  his  object  had 
been  to  evoke  a  discus.sion  which  might  lead 
ultimately  to  something  like  unanimity  of  opinion 
on  this  important  question.  He  was  nut  wedded 
to  any  particular  instrument,  but  found  that  he 
could  obtain  with  the  apparatus  he  had  described  as 
being  in  use  in  his  laboratory,  better  results  than 
with  any  other  he  had  tried.  With  regard  to  Mr. 
John.son's  suggestion  that  exjieriments  .should  be 
made  with  jets  of  different  materials,  he  would  say 
%at  it  was  clearly  recognised  that  the  results  att'orded 
by  all  the  various  forms  of  viscosimeters  were  purely 
arbitrary,  and  accordingly  when  he  spoke  of  an  oil  as 
having  a  viscosity  of  50  at  a  given  temperature,  what 
he  meant  was  simply  that  when  tested  in  his  a)ipara- 
tus  the  prescribed  quantity  would  flow  out  in  half 
the  length  of  time  occupied  by  average  refined  rajie 
oil  at  (;0°  F.,  irresiiective  of  difl'erences  due  to  density. 
An  estimate  of  thecomjiarative  value  of  difl'erent  oils 
for  use  as  lujjricants  under  given  conditions  could 
thus  be  formed.  The  relation  of  viscosity  to  lubri- 
cating power  was  a  question  which  could  only  be 
determined  by  the  light  of  practical  experience,  but 
he  had  quoted  authorities,  who  were  certainlj'  un- 
biassed and  possessed  practical  knowledge  of  the 
subject,  in  support  of  the  view  that  there  was  a  very 
close  relation  between  the  two  characteristics. 

ilr.  Johnson  asked  whether  this  was  so  as  between 
mineral  oils  and  vegetable  oils  ? 

Mr.  Redwood  said  it  undoubtedly  applied  as 
between  mineral  oils  of  different  densities,  and  to 
a  certain  extent  as  between  mineral  oils  and  fixed 
oils.  As  he  had,  however,  jiointed  out,  the  principles 
of  lubrication  were  not  very  well  understood,  and 
he  had  already  referred  to  the  case  of  sperm  oil 
as  showing  that  the  viscosities  of  a  fixed  oil  and  a 
mineral  oil  were  not  necessarily  true  indications  of 
their  respective  lubricating  values.  But  he  must 
remark  that  it  was  for  the  purpose  of  comjiaring  one 
mineral  oil  with  another  mineral  oil  that  a  correct 
knowledge  of  the  viscosity  was  so  necessary.  So  long 
as  engineers  were  accustomed  to  use  fixed  oils,  the 
determination  of  viscosity  was  not  very  important,  as 
the  variation  in  this  respect  in  the  case  of  any  given 
fixed  oil  was  not  great ;  but  now  that  mineral  oils 
had  largely  replaced  fixed  oils,  the  case  was,  as  he 
had  explained  in  his  pajier,  altogether  difl'erent.  Sir. 
Allen  had  said  that  he  would  have  preferred  a  jet 
made  by  drilling  a  hole  through  a  thin  plate  of  agate, 
but  the  ditficulty  of  making  a  good  joint  constituted 
an  objection  to  such  an  arrangement.  Moreover,  if 
the  view  of  M.  ISarbet  were  accepted,  it  was  desirable 
to  increase  rather  than  decrease  the  frictional  surface, 
and,  therefore,  to  act   upon  Air.  Allen's  suggestion 
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would  be  a  step  in  the  wrong  direction.  In  conclusion, 

he  trusted  that  the  proposal  of  Mr.  ( 'alderwood  would  I 
he  adopted,  and  that  some  step  would  he  taken  to 
bring  about  concerted  action  in  the  matter. 

Meeting  held  Monda;/,  March  1j,  1SS6. 

PROF.   H.   E.    ARMSTRONG,  F.ll.S.,   IN  THE   CHAIR. 

ICE-MAKING  AND  COOIJNG  MACHINERY. 

BY   T.   B.   LIGHTFOOT,   M.I.C.E.,   M.I.M.E. 

Putting  aside  all  considerations  respecting  the  direct 
use  of  natural  ice,  a  process  which  for  economical 
reasons  must  ultimately  give  way  to  mechanical 
means,  except  in  certain  special  cases,  w-hich  need  not 
be  entered  uiion  here,  it  may  be  stated  that  the 
function  of  all  refrigerating  apparatus,  which  work 
continuously,  is  to  absorb  heat  at  a  low  temperature, 
and  reject  it  at  a  comparatively  high  temperature  ; 
licat  energy,  the  amount  of  which  is  the  measure  of 
the  thermal  efficiency,  and  to  a  large  extent  of  the 
commercial  efficiency  of  the  apjiaratus,  having  to  be 
expended  in  order  to  enable  the  refrigerating  or 
heat-absorbing  medium  to  part  with  its  acquired 
heat  to  bodies  at  normal  temperature.  If  the  absorbed 
heat  be  not  thus  disposed  of,  it  is  obvious  that  one  of 
two  things  must  take  place — viz.,  either  the  refrigerat- 
ing medium  itself  must  be  rejected,  and  renewed,  or 
equalisation  of  temperature  wouhl  ensue,  and  the 
functions  of  the  apparatus  cease. 

Refrigerating  machinery  may  be  divided  into 
three  cla.sses,  depending  on  the  properties  of  the 
heat-absorbing  agents  emjJoyed  in  them.  These  are — 

I.  jVpparatus  and  machines  in  which  heat  is  alisorbeil 
by  the  evaporation  of  a  more  or  less  volatile  liquid. 

II.  Machines  in  which  a  gas  is  cooled  l>y  allowing  it  to 
expand  while  performing  mechanical  work,  and  is  after- 
wards used  for  abstracting  heat. 

III.  Apparatus  in  which  heat  is  abstracted  by  tlie  rajiid 
liquefaction  of  a  solid. 

It  will  be  convenient  to  deal  with  each  of  these 
classes  separately. 

Class  I.— Heat  ab.stracted  by  Evapob.\tiox. 

Whatever  be  the  temperature  at  which  a  liquid  is 
vapourised,  absorption  of  heat  must  take  place — this, 
as  is  well  known,  being  due  to  an  alteration  in 
molecular  motion,  which  accomyianies  the  change  in 
physical  state.  The  amount  of  heat  thus  acquired 
varies  for  different  bodies,  and  varies  slightly  for  the 
same  body  according  to  the  pre.ssure  at  which 
vapourisation  occurs.  Among  other  properties,  this 
exercises  an  important  bearing  on  the  htness  of  any 
particular  liquid  for  use  as  a  refrigerating  agent.  For, 
other  tilings  being  equal,  it  is  obvious  that  the  greater 
the  heat  of  vapourisation,  the  smaller  the  weight  of 
liquid  that  must  be  evaporated  in  a  given  time  to 
produce  a  given  cooling  effect,  and  consequently  the 
less  the  energy  that  must  be  expended  in  order 
to  bring  the  agent  into  a  condition  to  enable  the  heat 
to  be  rejected. 

The  greatest  amount  of  heat  is  absorbed  by 
water,  one  pound  of  which,  in  changing  to  the 
state  of  vapour  at  ordinary  atmospheric  jire.ssure, 
requires  the  addition  of  965'7,  or,  say  966  thermal 
units.  Were  this  the  only  point  to  be  con.sidered 
in  the  .selection  of  a  refrigerating  agent,  water, 
by  reason  of  this  high  latent  heat,  as  well  as  from 
its  plentifulness,  would  undoubtedly  be  the  most 
suitable  material.      But   the  facility  with  which  a 


liquid  can  be  vapourised,  and  again  liquefied  under 
such  conditions  as  are  convenient  in  practice' 
its  effect  upon  the  materials  employed  in  construction, 
its  inflammaliility,  its  stability,  and  lastly  its  cost,  are 
of  equal  importance  ;  and  it  will  be  at  once  seen  in 
regard  to  water,  whose  vapour  tension  at  freezing 
point  is  only  0088  of  a  pound  per  square  inch,  that  its 
use  would  necessitate  the  maintenance  of  a  much 
more  perfect  vacuum  than  can  be  attained  with  air- 
pumps  of  ordinary  construction.  The  vapour  tensions 
of  various  licpiids  ordinarily  used  for  refrigerating 
purposes  are  shown  graphically  in  Fig.  1. 

The  earliest  system  of  ice  making  by  evaporation, 
is  that  which  is  still  practised  in  some  of  the  upper 
provinces  of  India.  Water  is  placed  in  shallow  pans 
of  unglazed  porous  earthenware,  about  Ih  inches  deep, 
which  are  laid  in  pits  about  2  feet  in  depth,  partially 
filled  with  straw,  and  exposed  in  the  open  air  atnight 
when  the  atmosphere  is  clear  and  dry.  Under  such 
conditions,  heat  is  rapidly  radiated  ;  and  this,  com- 
bined with  the  loss  of  heat  from  evaporation — which, 
owing  to  the  insulation  of  the  dry  straw,  can  only  be 
acquired  from  thewater  itself— so  reduces  the  tempera- 
ture that  a  thin  film  of  ice  is  formed  on  the  .surface. 
[  The  same  efi'ect  was  jiroduced  by  L)r.  Cullen  in  1755, 
by  the  use  of  an  air-pump,  wliile  in  1810_  the  dis- 
coveries of  Leslie  resulted  in  the  construction  of  an 
:  apparatus,  in  which  from  1  to  \\  pounds  of  ice  could 
be  made  by  the  rapid  evaporation  caused  by  the  action 
of  a  vacuum  pump,  in  conjuncti<in  with  strong  sul- 
phuric acid,  for  absorbing  the  vapour.  Ry  reducing 
the  pressure,  water  was  caused  to  boil,  and  as  the 
vapour  was  taken  up  by  the  acid  as  quickly  as  it  ^ya8 
formed,  a  rapid  evaporation  was  jiroduced,  which 
ultimately  effected  the  freezing  of  the  water. 

^'allance  and  Kingsford  followed  on  the  same  lines, 
but  produced  no  practical  results  ;  and  Carre,  also, 
'  many  years  later,  brought  out  an  apparatus  for  cool- 
I  ing  liquids  and  making  small  quantities  of  ice  for 
domestic    purposes,  in   which  the    same    principles 
were  embodied. 
!      In  1878,   Franz  Windhausen,  of   Berlin,  who   for 
many  years  had  paid  attention  to  refrigerating  appara- 
tus, piatented  a  compound  vacuum  pump,  by  which  he 
j  jiroposed  to  produce  ice  direct  from  water  on  a  large 
'  scale,  without  the  employment  of  sulphuric  acid.    In 
■  the  same  specification  lie  described  an  arrangement 
j  in  which  sulphuric  acid  covdd  be  used,  the  acid  being 
j  cooled  by  water  during  its  absorption  of  the  vapour, 
;  and  afterwards  concentrated,  so  that  a  fresh  supply 
j  was  rendered  unnecessary.     In  188(,i,  this  apparatus 
!  was  further  developed,  and  fresh  patents  taken  out, 
and  in  1881  a  machine  of  a  nominal  ice-producing 
capacity  of  15  tons  per  21  hours  was  put  to  work  on 
the  premises  of  the  Aylesbury  Dairy  Co.,  at  P.ays- 
water,  being  afterwards   removed    to   Li  I  lie   Bridge, 
where  it  now  is.    This  installation  was  fully  described 
and  illustrated  by  Carl  Pieper  in  a  jiaper  read  before 
the  Society  of  Engineers  in  November,  18S2,  and  by 
Dr.  Hopkinsou  at  the  Society  of  Arts  about  the  same 
time. 

As  in  order  to  form  1  pound  of  ice  at  32"  F.  from 
1  pound  of  water  at  GO'',  170  thermal  units  must  be 
abstracted,  1  ton  of  ice  will  require  the  abstraction 
of  380,800  units  ;  therefore,  assuming  that  the  whole 
of  the  cooling  work  is  done  on  the  water,  and  that 
only  vapour  passes  off,  it  is  obvious  that  349  pounds 
of  water  must  be  evapiorated  to  make  1  ton  of  ice. 
In  addition  to  this,  however,  there  would  be  an  extra 
amount  for  taking  off  the  sensible  heat  of  the  evapo- 
rated water  itself,  which,  entering  at  60",  would  pass 
away  at  32°.  According  to  statements  made  by  Mr. 
Pieper,  the  total  water  used  in  Windhausen's  appa- 
ratus is  about  12  times  the  weight  of  ice  produced, 
including  wdiat    is    required    for  cooling   purposes. 
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Fuel   is    consumed  in  driving  the  vacuum   pumps, 

in  evaporating  the  absorbed  water  from  the  weaic 
acid  in  the  concentrator,  and  in  driving  tlio  concen- 
trator air-pump.  The  coal  consum])tion  is  given  at 
180  pounds  per  ton  of  ice  produced;  but  in  actual 
work  I  believe  this  amount  is  considerably  ex- 
ceeded. Altogether  the  total  cost  of  making  1  ton 
of  opaque  ice  has  been  stated  at  four  shillings,  but 
this  figure  was  arrived  at  when  the  plant  was  new, 
and  when  everything  was,  therefore,  in  perfect  order, 
and  1  should  not  be  surprised  to  learn  that  the  cost, 
including  a  jiroper  amount  for  wear  and  tear,  very 
much  exceeds  this  sum. 

In  addition  to  the  machine  at  Lillie  Bridge,  others 
have  been  erected  in  London,  but  Windhausen's  jiro- 
cess  has  so  far  not  met  with  any  extended  application 
in  this  country,  owing  no  doubt  to  the  opaque  and 
porous  condition  of  tlie  ice  produced,  as  well  as  to 
the  cuuibrous  nature  of  the  plant,  which,  with  its 
large  and  delicate  pumps,  and  the  acid-concentrating 
apparatus,  must  require  considerable  supervision  and 
care  in  working.  It  has  been  proposed  to  apply  the 
machine  to  the  cooling  of  brine  by  evaporation,  the 
brine  being  afterwards  used  for  refrigerating  purposes 
or  for  making  ice  on  the  ordinary  system  with  open 
moulds.  The  cost,  however,  would,  in  this  case,  bo 
much  increased,  and  greatly  exceed  that  by  other 
processes. 

In  1878,  James  Harrison  patented  an  improved 
vacuum  apparatus  for  refrigerating  liquids  by  their 
own  partial  evaporation,  and  for  making  ice.  One 
form  of  vacuum  pump  proposed  liy  Harrison  is  shown 


Fio.  2.— Section  ok  Hakrison's  Prjip. 

in  section  in  Fig.  2.  It  consists  of  a  horizontal 
revolving  cylinder  of  iron,  divided  into  compartments, 
which  is  partially  filled  with  a  non-evaporable  liquid, 
or  one  which  evaporates  only  at  a  temperature  con- 
siderably in  excess  of  that  at  which  the  refrigerating 
liquid  is  evaporated,  and  which  is  also  chemically 
neutral  to  the  vapour  with  which  it  is  brought  in 
contact.  The  refrigerating  or  ice-forming  vessel  from 
which  the  vapour  is  to  l)e  withdrawn  is  connected  by 
a  pipe  with  one  end  of  a  fixed  hollow  axle,  on  which 
the  cylinder  revolves,  a  continuation  of  the  pipe  rising 
up  inside  above  the  level  of  the  liquid,  the  partitions 
being  .stopped  short  at  one  end  to  enable  this  to  be 
done.  The  cylinder  is  rotated,  .so  that  the  compait- 
ments  move  round  mouth  downwards,  carrying  with  , 
them  the  vapour  with  which  they  are  charged,  jnd 
compressing  it  to  an  extent  measured  by  the  dis- 
tance  they  dip  below  the  surface  of  the  li(|uid,  until, 
when  the  compartment  approaches  the  lowest  posi-  ' 
tion,  the  compressed  vapour  is  liberated,  and  rises 


into  a  fixed  hood  or  casing  in  communication  with  a 
second  hollow  axle  on  the  opposite  side  of  the  cylinder 
to  that  on  which  the  vapour  enters.  Through  this 
axle  the  compressed  vapour  pas.ses  to  a  surface 
evaporative  condenser,  in  which,  by  the  combined 
action  of  direct  cooling,  and  the  partial  evajioration 
of  water  trickling  over  the  tubes,  it  is  condensed, 
the  water  of  condensation,  along  with  any  air,  being 
finally  discharged  into  the  atmosphere  by  means  of  a 
small  pump. 

ilr.  Harrison  informs  me  that  he  can  proiluce  ice 
by  his  vacuum  process  on  a  large  scale  at  a  cost  of 
1  shilling  per  ton,  but  I  am  not  aware  whether  this 
includes  any  allowance  for  depreciation  and  repair.";. 
This  cost,  of  course,  applies  to  opacjue  and  somewhat 
]iorous  ice  made  by  the  direct  evaporation  of  a  portion 
of  the  water  to  be  frozen.  If  the  ice  is  not  made 
direct,  but  is  formed  in  moulds,  subjected  externally 
to  the  action  of  brine  that  has  been  cooled  by  the 
evaporation  of  a  portion  of  its  water,  the  cost  would 
necessarily  be  greater.  But  the  ice  would  then  be 
solid  and  transparent,  by  which  its  value  would  be 
increased.  Several  attempts  have  been  made  to  pro- 
duce transparent  ice  by  the  direct  process,  but  so  far 
without  succes.s. 

So  far  as  I  have  been  able  to  ascertain,  the  earliest 
suggestions  to  apply  the  continuous  evaporation  of  a 
mors  volatile  licjuid  than  water  for  the  production  of 
ice  and  cooling  of  liquids  was  made  by  Vallance,  in 
1824.  The  scheme  was,  however,  impracticable  in 
form,  and  does  not  seem  to  have  taken  any  more 
definite  shape  than  the  mere  suggestion  in  the  patent 
specification.  The  first  really  practical  machine  in 
which  the  continuous  vapourisation  and  liquefaction  of 
a  volatile  fluid  produced  the  freezing  or  cooling  of 
liquids  was  invented  by  Jacob  Perkins,  in  1834. 
Ether  yas  intended  to  be  used,  but  according 
to  Sir  Fred.  Bramwell,  the  first,  and  1  believe  the  only 
machine  ever  made  by  Perkins  was  put  to  work  with 
a  volatile  liquid  arising  from  the  destructive  distilla- 
tion of  caoutchouc.  This  apparatus  is  really  the 
parent  of  all  compression  machines  used  at  the  present 
day,  from  which  it  differs  indeed  only  in  matters  of 
constructive  detail.  The  water  to  be  frozen  was 
placed  in  a  jacketted  cojiper  jian,  the  jacket  being 
partially  filled  with  the  volatile  liquid,  and  carefully 
protected  on  the  outside  with  non-conducting  mate- 
rial. A  pump  drew  oft'  the  vapour  from  the  jacket, 
and  delivered  it  compressed  into  a  -worm,  around 
which  cooling  water  was  circulated,  the  pressure  being 
such  as  to  cause  liquefaction.  The  liquid  was  col- 
lected and  led  back  to  the  jacket  through  suitable 
pipes  and  valves  to  be  again  evaporated. 

The  degree  of  compre.ssion  in  such  a  machine  is  of 
course  dependent  in  the  temperature  of  the  cooling 
water,  which  defines  the  pressure  at  which  liquefac- 
tion will  take  place  :  and  the  energy  expended  in  pro- 
ducing this  compression,  plus  that  due  to  the  rise  in 
the  sensible  heat  of  the  vapour,  is  the  measure  of 
efficiency.  Isothermal  compression,  even  if  it  could 
be  attained,  is  out  of  the  question,  as  the  tempera- 
ture of  the  vapour  must  of  necessity  be  raised  above 
that  of  the  cooling  medium  ;  but  the  le.ss  the  tempera- 
ture is  allowed  to  rise  above  that  necessary  to  effect 
the  required  transfer  of  heat,  the  less  is  the  power 
expended.  The  conditions  which  obtain  during  com- 
pression in  actual  practice  are  so  various  that  it  is 
impossible  to  attempt  any  accurate  analysis  of  the 
process  which  would  apply  generally.  Excluding 
friction,  however,  the  total  mechanical  work  expended 
in  any  compression  machine  may  be  accounted  for  in 
the  following  way  ;  Heat  rejected  during  compression  ; 
heat  lost  by  radiation  and  conduction  after  compres- 
sion ;  heit  acquired  by  refrigerating  agent  in  passing 
through  pump  ;    work  expended  in  discharging  the 
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compressed  vapour  from  the  pump.  Against  which  is 
to  be  set  work  done  by  vapour  entering  the  pump. 
From  this  it  will  be  .seen  that  the  condenser  lias  not 
only  to  get  rid  of  the  heat  acquired  in  vai)ourisation, 
but  also  that  imparted  during  compression,  tlii.s  latter 
ipiantity  bemg  greater  or  less  according  to  the  vapour 
dealt  with,  and  the  means  ado]ited  for  keeping  down 
the  temperature  during  the  operation  ;  while  the  first 
quantity  is  independent  both  of  the  kind  of  refri- 
gerating agent  employed,  and  of  the  nature  of  the 
compre.'ising  process. 

After  .Jacob  Perkin.s,nofurtheradvanceseemstohave 
been  made  with  this  class  of  refrigerating  machine 
until  the  years  IS.'ifi  and  1857,  when  James  Harrison, 
who.se  name  has  already  been  mentioned  in  connection 
with  the  vacuum  proces.s,  procured  letters  jiatent  in 
this  country  for  an  ai)paratus  of  somewhat  similar 
description  to  that  of  Perkins,  but  which  was  worked 
out  on  a  larger  and  more  jiractical  scale.  The 
manufacture  of  thisapparatus  was  taken  up  by  the  late 
Mr.  Siebe,  whose  successors,  Messrs.  Siebe,  Gorman  tt 
Co.,  still  construct  an  improved  machine  on  Harrison's 
type.  Fig.  .3  shows  one  of  these  machines  applied 
to  the  making  of  ice.    Ether  of  720  siiecitic  gravity  is 


second  place  it  is  found  that  the  lower  the  tempera- 
ture the  greater  are  the  unavoidable  losses  from  con- 
duction of  heat  and  other  causes.  In  practice,  when 
cooling  brine  for  ice-making,  the  refrigerator  is  worked 
at  a  vacuum  of  about  2.")in.  of  mercury,  which  is  equi- 
valent to  a  boiling  jioint  of  alwiut  10°  above  zero  F. 
The  condenser  is  made  in  various  ways.  In  the 
present  case  it  consists  of  a  cluster  of  copper  tubes 
placed  in  a  wood  tank,  through  which  cooling  water 
is  circulated,  the  tubes  being  fixed  into  distributing 
boxes  at  each  end.  With  the  cooling  water  available 
in  this  country,  liquefaction  generally  occurs  at  a 
pressure  of  about  3lb.  jier  square  inch  above  the 
atmos]ihere,  but  in  a  warm  climate  it  may  reach  as 
much  as  10  or  even  12  pounds. 

In  the  apparatus  shown  on  the  diagram  the  ice  is 
made  on  what  is  known  as  the  can  or  mould  .system, 
in  which  moulds  of  sheet  copper  or  steel,  susjiended 
in  a  tank,  are  filled  with  the  water  to  be  frozen,  and 
cooled  externally  by  the  circulation  of  brine,  the 
moulds  being  removed  in  order  to  discharge  the  ice 
as  soon  as  it  is  formed. 

Another  method  is  known  a.s  the  cell  system.  In  it 
there  are  no  loose  moulds,  but  the  cold  brine  from  the 
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the  refrigerating  liquid  used,  its  latent  heat  of  vapori- 
.sation  being  1(1.-).  The  refrigerator  is  a  copper  vessel 
containing  a  number  of  solid  drawn  copper  tubes 
through  wliich  the  brine  passe.s.  The  vessel  itself  is 
connected  to  the  pump  by  suitable  pipes  and  valves, 
a  smaller  pipe  and  valve  admitting  the  liquid  ether 
from  the  condenser,  the  valve  being  so  adjusted  as  to 
pass  the  i>recise  i(uantity  of  ether  that  the  pump  will 
draw  off  in  the  form  of  vapour  at  the  required  work- 
ing pressure.  This  jiressure  it  is  of  course  necessary 
to  regulate  so  as  to  reduce  the  boiling  point  to  the 
degree  requisite  for  cooling  the  brine  to  the  proper 
temperature.  The  lower  the  teinjierature  to  which  it 
is  desired  to  reduce  the  brine,  the  more  )ierfect  must 
the  vacuum  be  ;  at  the  same  time,  so  long  as  the 
brine  is  cooled  sufficiently,  it  is  more  advantageous  to 
■work  at  a  high  pressure  than  a  low  one,  for  in  the 
first  place  the  vapour  is  denser,  and  each  stroke  of  the 
pump  will  draw  off  a  greater  weight,  and  therefore 
produce  a  greater  abstraction  of  heat,  and  in  the 


refrigerator  is  passed  through  cellular  walls  placed 
some  16  inches  apart,  the  space  between  each  pair  of 
cells  being  filled  with  the  water  to  be  frozen.  The 
ice  forms  on  the  sides  of  the  cells  and  gradually  in- 
creases in  thickness  till  the  two  opposing  layers  meet 
and  join  together  into  one  large  block.  If  desired, 
however,  freezing  may  be  stopped  at  any  time  before 
junction  occurs,  and  the  ice  removed  in  thinner  blocks. 
In  order  to  produce  transparent  ice  it  is  necessary 
that  the  water  should  be  agitated  during  freezing, 
so  as  to  jiermit  the  air  set  free  to  escape.  When 
moulds  are  used  this  is  generally  done  by  means  of 
arms  having  a  vertical  or  horizontal  movement. 
With  cells,  agitation  is  generally  effected  from  the 
bottom.  The  cost  of  producing  transparent  block 
ice  in  this  country  on  the  ether  system  may  be 
taken  at  about  6s.  per  ton,  with  good  coals  at 
I.5.S.  a-ton,  with  a  well  -  designed  machine  of  not 
less  thin  l.i  tons  capacity  per  24  hours,  driven 
by  a  compound  condensing  steam  engine.     This  is 
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exclusive  of  any  allowance  for  repairs  and  deprecia- 
tion. 

For  cooling  water  and  other  liquids,  ice  boxes  are 
dispensed  with,  the  water  being  passed  through  the 
refrigerator  and  cooled  direct  without  the  interven- 
tion of  brine. 

Machines  of  somewhat  similar  design  have  been 
used  by  Tellier  with  niethyhc  ether,  and  by  Pictet 
with  sulphur  dioxide.  For  certain  practical  reasons 
they  have  never  been  much  introduced  in  this  country. 
The  cost  of  making  ice  may  be  taken  at  about  the  same 
as  with  ether. 

I  will  now  pass  to  those  machines  in  which 
ammonia  is  employed.  In  I8G1I  Carre,  taking  advan- 
tage of  the  fact  that  ordinary  liquid  ammonia, 
when  heated,  gives  off  an  almost  anhydrous 
vapour  which  was  absorbed  again  when  the 
temperature  was  reduced,  brought  out  a  simple  form 
of  ice-making  ajiparatus,  intended  chiefly  for  domes- 
tic purposes.  This  apparatus  consisted  of  two  iron 
vessels  connected  at  the  top  by  a  pipe.  In  one  vessel 
ordinary  liquid  ammonia  of  about  '880  .specific 
gravity  %vas  ])ut,  and  to  this  heat  was  applied.  The 
other  vessel  was  immersed  in  a  basin  of  cold  water. 
As  soon  as  the  tennjerature  had  risen  high  enough  to 
produce  the  reipiired  jiressure,  li(piefactiuii  took 
place  in  the  second  vessel,  the  evaporation  being 
continued  until  sufficient  ammonia,  which  was  neces- 
sarily mi.xed  withacertain  proportion  of  watery  vapour, 
had  passed  over.  The  heat  was  then  removed,  a  basin 
of  cold  water  being  substituted  for  that  which  had 
been  used  for  condensing,  and  which  was  conse- 
quently considerably  heated,  while  cold  water  was 
applied  to  the  vessel  that  had  been  previously  heated. 
The  action  was  therefore  reversed.    The  weak  liquor 


from  which  ammonia  had  been  driven  re-absorbed 
it  with  great  rapidity  as  its  temperature  was  lowered, 
producing  very  rajiid  evaporation  from  the  strong 
liquor  in  the  second  vessel,  the  abstraction  of  heat 
being  so  great  that  the  surrounding  water  was  con 
verted  into  ice.  Tliis  is  the  simplest  form  of 
ammonia  ice  apparatus.  The  principle  was  embodied 
by  Carre  in  large  machines,  which  was  afterwards 
improved  upon  by  Ixeece,  and  then  liy  Stanley,  whose 
object  was  to  obtain  a  distillate  of  anhydrfius  liiiuid 
ammonia,  in  order  to  render  the  working  continuous, 
and  to  avoid  the  loss  of  effect  caused  by  having  a 
quantity  of  water  to  evaporate  and  cool  down  use- 
lessly. This  was  in  a  great  degree  accomplished. 
Pontifex  and  Wood  introduced  still  further  improve- 
ments, and  have  succeeded  in  bringing  the  absorption 
machine  to  a  high  state  of  efficiency.  Their  appa- 
ratus, as  applied  to  the  cooling  of  liquids,  is  shown  in 


Fig.  4.  It  consists  of  eight  essential  parts,  connected 
together  by  suitable  pipes  and  valves.  These  are,  an 
ordinary  boiler  for  generating  steam  (not  shown  in 
the  diagram),  the  generator  A,  analyser  B,  condenser 
and  rectifier  C,  refrigerator  or  cooler  D,  absorber  E, 
strong  liipior  pumps  F,  and  economiser  (4.  Besides 
these,  if  the  machine  is  applied  to  the  manufacture  of 
ice,  there  would  have  to  be  added  a  brine  pump,  with 
the  necessary  ice-making  tanks  ;  but  as  these  are  pre- 
cisely similar  to  those  described  in  connection  with 
the  ether  machine,  it  will  be  unnece.s.sary  to  refer  to 
them  further. 

Assuming  the  apparatus  to  be  in  operation,  strong 
ammonia  liquor  of  about  '880  siiecitic  gravity  will  be 
drawn  from  the  absorber  by  the  pumps,  and  delivered 
through  the  economiser  into  the  analyser  ata  tempera- 
ture a  little  above  the  boiling  point  of  water.  The 
generator,  which  is  an  iron  vessel  heated  internally 
by  coils  through  which  steam  from  the  boiler  is 
caused  to  circulate,  is  at  this  time  full  of  very  weak 
liquor,  the  vapour  from  which,  at  a  temperature  of 
some  2G0"  F.,  pas.ses  into  the  analyser,  where  it  meets 
the  strong  liquor  from  the  absorber  and  heats  it, 
driving  off  nearly  all  the  ammonia  in  the  form  of 
vapour  through  the  pipe  at  the  top  into  the  con- 
denser, while  the  remaining  li(iuor,  which  is  nearly 
pure  water,  falls  down  the  analyser  into  the  generator. 
The  ammonia  vapour  that  jiasses  off  is  necessarily 
mixed  with  some  amount  of  steam,  but  this,  on 
account  of  its  high  boiling  jioint,  compared  with  that 
of  ammonia,  is  condensed  immediately  it  enters  the 
condenser,  the  watery  jiarticles  being  caught  by 
suitable  pockets  in  the  rectifier,  and  run  back  to 
the  analyser,  while  the  almo.st  anhydrous  ammonia 
vapour  liasses  on  to  the  lower  coils  of  the  conden.ser, 
where  it  is  cooled  to  the  temperature  of  the  cooling 
water,  and  a.ssunies  the  liquid  form.  The  refrigerator 
is  a  vessel  containing  coils  of  iron  pipes,  through 
which  brine  or  any  other  liquid  it  is  desired  to  cool  is 
passed.  It  is  in  communication  with  the  absorber, 
which  is  maintained  at  a  low  temperature  by  means 
of  a  circulation  of  water,  and  into  which  the  weak 
liquor  from  the  generator  passes  at  a  certain  fixed 
rate.  This  cold  weak  liquor  is  ready  to  ab.sorb 
ammonia,  con.sequently  if  the  anhydrous  liquid  be 
allowed  to  pass  from  the  condenser  to  the  refrigerator 
It  will  be  immediately  vapouri.sed,  and  will  pass  over 
into  the  absorber  and  enter  into  solution  with  the 
weak  liquor.  The  weak  liquor  beinginthismannercon- 
verted  again  into  strong  liquor,  is  now  ready  to  be 
delivered  back  into  the  analyser ;  but  as  the  pressure 
in  this  latter  vessel,  which  is  at  a  high  temperature, 
greatly  exceeds  that  in  the  absorber,  which  is  cold,  this 
has  to  be  accomplished  by  meansof  puin])s.  In  this\vay 
a  constant  flow  is  maintained,  the  liquor  passing 
through  the  absorber  drawing  off  the  precise  amount 
of  ammonia  from  the  refrigerator  that  is  entering  from 
the  condenser,  so  preserving  a  con.stant  pressure  and 
temperatureof evaporation.  This isthecomiiletecycle ; 
but  in  order  to  prevent  the  loss  of  heat  which  would 
be  caused  bj  the  weak  liquor  entering  the  absorber  at 
a  high  temperature,  it  is  passed  through  the  vessel 
called  the  economiser,  where  it  is  brought  into  con- 
tact with  the  cold  strong  liquor  on  its  way  from  the 
absorber  to  the  analyser,  the  strong  liquor  receiving 
the  heat  which  the  weak  liquor  loses.  Assuming  the 
action  of  the  economiser  to  be  perfect,  which  of 
course  is  impos.sible  in  actual  practice,  it  is  obvious 
that  all  the  heat  given  out  by  the  conden.sation  of 
steam  in  the  generator  coils  would  be  found  in  the 
water  issuing  from  the  conden.ser,  minus  that  portion 
directly  lost  by  radiation  and  conduction  from  the 
vessels  and  pipes.  The  total  heat  expended  is  that 
required  to  vapourise  the  ammonia,  and  the  water, 
which   unavoidably  passes  off  with  it  in   the  form 
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of  steam,  but  which  is  condensed  in  the  rectifier 
and  returned  to  the  analyser,  plus  the  amount  un- 
avoidably lost. 

The  cost  of  producing  clear  block  ice  in  this 
country  with  a  Pontifex  machine  of  l.i  tons  capacity 
per  twenty-four  hours  maybe  taken  at  about  3s.  9ci. 
per  ton  with  good  coals  at  15s.  per  ton,  exclusive  of 
allowance  for  repairs  and  depreciation. 

Another  method  of  using  ammonia  as  a  re- 
frigerating agent,  which,  though  of  modern  origin, 
and  only  lately   introduced   into    this   country,  has 


&  Co.  A  is  the  pump,  worked  by  a  small  steam  en- 
gine combined  on  the  same  frame,  D  the  ammonia 
condenser,  C  the  refrigerator,  and  ice  tanks — of  which 
only  one  set  is  shown.  Assuming  the  apparatus  to  be 
charged  with  anhydrous  ammonia,  the  action  is  as 
follows  : — The  connections  being  open,  vapour  would 
be  passing  from  the  refrigerator  to  the  pump,  where  it 
would  be  compressed  and  delivered  into  the  con- 
denser, the  liquefied  ammonia  i)assing  from  the 
bottom  of  the  condenser  back  to  tlie  refrigerator.  In 
the  diagram  the  refrigerator  is  shown  combined  with 
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already  been  largely  adopted,  is  the  compression 
sj'stem.  In  this  apparatus  anhydrous  ammonia, 
which  may  now  be  obtained  as  a  commercial  article, 
is  employed,  the  latent  heat  of  vaporisation  at 
atmospheric  pressure  being  900.  The  machine 
itself  is  of  somewhat  similar  construction  to  that 
already  described  for  ether,  due  allowance  being 
made  for  diirerences  of  pressure  and  in  the 
selection  of  material  not  acted  ujion  by  ammonia. 
Figs.  5  and  6  show  plan  and  side  elevation  of  a 
plant  for  producing  ice  on  the  ammonia  com- 
pression system,  as  made  by  Messrs.  Siebe,  Gorman 


the  ice _  tanks,  coils  of  pipes,  within  which  the  am- 
monia is  vapourised,  being  placed  between  each  row 
of  ice  cans,  the  intermediate  sjiaces  being  filled  with 
brine,  made  of  calcium  or  magnesium  chloride  and 
water.  In  this  way  space  is  saved,  and  the  heat  is 
abstracted  directly  from  the  water  to  be  frozen,  so 
avoiding  the  losses  which  exist  when  an  independent 
refrigerator  is  used. 

Other  things  being  equal,  the  working  pressures  in 
a  compression  machine  are  precisely  similar  to  those 
In  the  abhorjition  apparatus,  depending,  in  the 
condenser,    on     the    temperature    of    the    cooling 
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water,  and  in  the  refrigerator,  on  the  degree 
of  cold  to  be  produced.  The  power  expended  in 
working  the  machine  is  sim])ly  that  nece.s.sary  to 
raise  the  pressure  and  temperature  of  the  vapour  so 
as  to  cause  it  to  li(|uefy  at  the  temperature  of  the 
cooling  water,  and  the  heat  carried  oft'  by  the  water 
is  the  heat  of  vapourisation  liberated  in  liquefaction 
plus  that  acquired  during  compre.'sion.  This  latter 
(juantity,  notwithstanding  that  the  liquefying  pressure 
is  so  much  greater,  is  less  than  with  ether,  on  account 
of  the  less  weight  of  ammonia  recjuired  for  a  given 
refrigerating  effect — the  weights  being  in  inverse 
ratio  to  the  heats  of  vapourisation — that  is  to  say, 
about  bh  pounds  of  ether  mtist  be  circulated  to  j^ro- 
duce  the  same  effect  as  1  pound  of  ammonia.  The 
cost  of  producing  ice  by  the  compression  system 
may  be  taken  at  about  the  same  as  with  the 
absorption  ajiparatus.  The  first  cost  of  the  plant  is 
less. 

The  last  system  which  I  shall  deal  with  under 
this  head,  and  that  very  .shortly,  is  one  in  which 
liquefaction  is  brought  about  by  a  combination 
of  mechanical  compression  and  ab.sori>tioii,  generally 
known  as  the  binary  absorption  system.  So  far  as 
I  am  aware,  the  earliest  workers  in  this  direction  were 
Mort  and  Nicolle,  of  Sydney,  who,  in  18(59,  jointly 
patented  an  apparatus  in  which  ammonia  in  solution 
with  water  was  made  to  perform  the  part  of  a 
refrigerating  agent.  The  apparatus  consists  of  an 
evaporator  or  refrigerator,  a  pump,  and  an  absorber. 
The  evaporator  is  supplied  with  strong  ammonia 
liquor,  from  which,  by  means  of  reduction  of 
pressure  jiroduced  by  a  pump,  the  ammonia  is  caused 
to  evaporate,  so  abstracting  heat  from  the  liquid  to 
be  cooled.  The  weak  li(|Uor  escapes  at  the  bottom  of 
the  evaporator  and  finds  its  way  back  to  the  pump, 
where,  meeting  again  with  the  ammonia  vapour,  they 
are  together  forced  through  suitable  cooling  vessels 
under  sufficient  jiressure  to  cause  the  solution  of  the 
ammonia,  the  strong  liquor  thus  formed  being  again 
passed  into  the  evaporator.  This  machine,  so  far  as 
I  know,  has  only  been  used  by  the  inventors.  The 
great  objection  to  it  is  that  the  whole  of  the  water 
entering  the  evaporator  has  to  be  reduced  in  tem- 
perature, giving  up  its  heat  to  the  ammonia  vapour, 
which  to  this  extent  is  prevented  from  performing 
useful  cooling  work.  In  some  degree,  however,  this 
is  compensated  by  an  economiser  in  which  the 
strong  liquor  entering  the  evaporator  is  cooled  by  the 
weak  liquor  passing  out. 

In  18R0,  Messrs.  Du  Motay  and  Rossi  produced  a 
binary  ab.sorption  machine  in  which  they  used  a 
mixture  of  ordinary  ether  with  sulphur  dioxide, 
which  they  termed  ethylo-.sidphurous  dioxide. 
Before  deciding  on  the  adoption  of  this  fluid,  they 
made  numerous  experiments  with  other  combinations 
of  ethers  and  alcohols,  with  acid.s,  in  order  to  take 
advantage  of  the  low-liquefying  pressure  of  some 
vapours,  and  the  greater  cooling  i)ower  of  others. 
They  found  that  liquid  ether  possessed  an  absorb- 
ing power  for  sulphur  dioxide  amounting  to  some 
300  times  its  volume  at  ordinary  temperatures, 
while  at  60°  V.  the  tension  of  the  vapour  given  off 
from  the  binary  liquid  was  below  that  of  the  atmos- 
phere. In  working,  it  was  found  that  both  liquids 
evaporated  in  the  refrigerator  under  the  infiuenCe  of 
the  pump.  In  the  condenser  the  pressure  never  ex- 
ceeded ten  or  twelve  pounds  per  square  inch,  this 
being  sufficient  to  liquefy  the  ether,  which  then  ab- 
sorbed the  sulphur  dioxide.  On  this  account  a  larger 
compressing  pump  is  required  with  the  binary 
liquid  than  with  pure  sulphur  dioxide,  but  the  steam 
power  to  drive  it  is  less,  owing  to  the  much  lower 
pressure  necessary  to  produce  liquefaction.  I  have 
no  particulars  as  to  the  cost  of  making  ice  by  this 


process,  but  presume  it  must  be  somewhat  less  than 
that  when  sulphur  dioxide  alone  is  used. 

The  last  apparatus  of  this  kind  is  one  which  was 
brought  out  by  Pictet  in  1884.  So  far  as  the  ap- 
paratus itself  is  concerned,  it  presents  no  novelty  of 
any  importance.  The  peculiarity  lies  in  the  liquid, 
which  is  termed  "Pictet's  liijuid,"  and  which  consists 
of  carbon  dioxide  and  suljihur  dioxide,  formula 
CO4S.  The  curve  of  vapour  tensions  for  this  lifjuid 
is  shown  on  Fig.  1,  and  it  is  exceedingly  remarkable 
that  for  temperatures  above  78'"  F.  the  tensions  are 
actually  less  than  for  pure  sulphur  dioxide. 

Class  II. — Heat  absteacted   by   Expansion   of 
Gases  when  performing  AVoek. 

This  subject  has  V)een  dealt  with  by  Mr.  J.  J.  Cole- 
man before  the  Clasgow  Section,  in  a  paper  on 
"Different  ^Methods  of  Producing  Cold  Artificially," 
read  on  the  13tli  of  May,  1884.  ]\ry  remarks  under 
this  head  will  therefore,  to  a  large  extent,  be  supple- 
mentary to  Mr.  Coleman's  paper. 

The  "dynamical  theory  of  gases,  thougli  now  well 
understood  by  those  who  have  given  attention  to  the 
subject,  is  of  comparatively  recent  origin,  its  full 
development  being  due  to  Professor  Clausius.  When 
a  gas  is  compressed  by  a  piston,  it  becomes  heated, 
owing  to  the  conversion  of  mechanical  energy  ex- 
pended in  moving  the  piston  into  theimal  energj'. 
The  heat  thus  acquired,  supposing  coin])ression  to 
take  place  in  a  heat-proof  cylinder  with  frictionless 
piston,  is  the  precise  thermal  equivalent  of  the  work 
expended  during  compression,  according  to  the  law 
formulated  by  l)r.  Joule  in  184.").  During  exjiansion 
in  a  heat-proof  cylinder  with  frictionless  piston  the 
reverse  action  takes  place,  the  gas  losing  heat  in  per- 
forming work,  the  heat  thus  lost  being  the  thermal 
equivalent  of  the  mechanical  work  performed.  Com- 
pression and  expansion  may,  however,  take  place 
without  either  ri.se  or  fall  of  temperature,  jirovided 
that  the  heat  due  to  the  mechanical  work  performed 
is  in  the  one  case  abstracted  by  some  external  body, 
and  in  the  other  case  is  supplied  from  some  external 
source.  This  is  called  isothermal  compression  and 
expansion,  and  the  laws  relating  to  it  may  be 
expressed  by  saying  that — 

Volume  X  absolute  pressure   __    Constant  for  each 
'  Absolute  temperature  particular  gas. 

:      The  other  method  of  compression  and  expansion  is 

I  called   adiabatic,  and   for  it  the  following  are  the 

relations  between  temperature  volume  and  pressure, 

,  of  any  two  points  in  the  same  curve — 

t         /v'\  •/-!  _  /p\  Y_l 

t,  V,  and  p  being  absolute  temperature,  volume,  and 
absolute  pressure  before  expansicn,  or  after  com- 
pression ;  t',  v',  p',  those  aftei  expansion  or  before  com- 
pre.ssion;  and  7  the  ratio  of  the  s])ecific  heat  under 
constant  jiressure  to  that  with  constant  volume. 

Neither  compression  nor  exjiansion  do  in  practice 
take  place  either  adiabaticidly  or  isothermally,  the 
actual  curves  lying  somewhere  between  the  two, 
approaching  the  former  in  ([uick  .speed  unjacketted 
or  badly  jacketted  compressors,  and  in  well-protected 
expiansion  cylinders;  while  with  slow  piston  speeds 
with  internal  water  injection  durinf;  compression,  and 
in  thin  unclothed  expansion  cylinders,  the  curves 
may  approximate  very  closely  to  the  isothermal. 
It  is  obvious  therefore  that  in  order  to  cool  air,  all 
that  is  necessary  is  to  provide  a  supply  in  a  com- 
pressed form  at  such  temperature  and  pressure  as 
will  give  the  desired  reduction  after  expansion  in 
the  performance  of  work,  bearing  in  mind  that  in 
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practice  the  degree  of  expansion  is  generally  limited 
at  one  end  by  the  pressure  of  the  atmos]ihere, 
while  the  initial  temperature  before  expansion  is 
also  fixed  by  the  temperature  of  the  water  available 
for  cooling. 

Atmospheric  air  is,  however,  never  dry,  but  always 
contains  a(iueous  vapour  in  solution,  the  amount 
varying  under  climatic  influences,  from  that  retpiired 
to    produce    saturation,   to    about  one-fifth  of  that 


direct  proportion.  With  saturated  air,  therefore, 
either  reduction  in  temjierature  ur  increase  in  pres- 
sure, or  both  combined,  will  cause  liijuefaction  of  a 
portion  of  the  contained  vapour,  while,  if  the  air  be 
not  fully  saturated  at  first,  its  relative  humidity  is 
increased,  until,  linally,  the  dew  jioint  is  reached, 
after  which  liiiuefaction  would  commence. 

In  ]iractice,  witli  such  aiiparatus  as  I  am  at  present 
dealing  with,  there  is  always  li([Uefactiou  of  vapour 


I 


Vio.  7. 

in 


Fig.  8. 


quantity.  The  temperature  of  saturation  or  "dew 
point "  varies  according  to  the  cjuantity  of  vapour  in 
.solution,  tlie  smaller  the  amount,  the  lower  being  the 
dew  point. 

The  cajiacity  of  air  for  holding  moisture  is 
also  affected  by  i)ressure,  a  diminution  in  volume 
under  constant  temperature  reducing  this  capacity  in 


by  the  combined  action  of  the  pressure  and  cooling 
after  compression,  while  during  expansion  the  intense 
cold  not  only  causes  a  furtlier  condensation,  but 
immediately  converts  the  water  so  produced  into  ice. 
It  is  necessary,  therefore,  to  take  these  etfccts  into 
consideration  in  designing  air-cooling  machines.  A 
complete  apparatus  of  the  horizontal  type  is  shown 
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by  Figs.  7  and  8,  and  a  vertical  belt-driven  machine 
by  Fig.  9.  Air  enters  the  compressor,  and  i)as.ses 
by  a  pipe  to  the  coolers,  which  are  jilaced  in  the  bed- 
plate, and  consist  of  a  couple  of  iron  vessels  con- 
taining Muntz  metal  tubes,  through  which  water 
IS  circulated  by  a  pump,  jiassing  in  by  a  pipe 
through  the  tubes,  and  away  to  the  compre.ssor 
jacket,  from  whence  it  escapes.  The  vapour 
condensed  from  the  air  in  the  coolers,  collects 
at  the  bottom,  and  is  run  oft'  from  time  to 
time.  In  its  pas.sage  through  the  coolers,  the  tem- 
perature of  the  air  is  brought  down  to  within  about 
5°  of  that  of  the  cooling  water.  The  quantity  of 
water  required  is  about  20  gallons  per  lOOlb. 
of  air,  but  where  it  is  of  inqwrtauce  this  amount 
may  be  reduced  by  altering  the  construction  of  the 
coolers.  The  cooled  and  dried  compressed  air  passes 
by  a  pipe  to  the  expansion  cylinder,  where  it 
performs  work  on  the  piston,  returning  from  50  to  60 
per  cent,  of  the  power  expended  in  compression,  and 


Fig.  9. 

is  exhausted,  cooled  to  from  .30'  to  100°  below 
zero  F.,  according  to  the  size  of  the  machine, 
the  speed,  the  degree  of  comjjression,  and  the 
initial  temperature  of  the  cooling  water.  The 
difference  between  the  jiower  used  in  compression 
and  that  given  off  in  expansiiDi,  ]ilus  the  friction  of 
the  machine,  must  be  supplied  from  some  external 
source.  In  the  diagram,  a  steam  cylinder  is  shown 
for  this  purpose,  and  this  may  of  course  be  con- 
densing or  compound,  the  design  readily  allowing 
either  of  these  types  to  bo  employed.  Small 
machines  are  frequently  driven  by  a  belt,  as  shown 
in  Fig.  9,  either  from  a  gas-engine  or  some  existing 
source  of  power. 

In  some  refrigerators,  the  compressors,  instead  of 
being  jacketted,  are  supplied  wdth  an  internal  injec- 
tion of  cold  water.  This  plan,  however,  while  it 
secures  a  lower  temperature  during  compression,  is, 
in  my  opinion,  objectionable,  as  in  many  cases  pure 
water  cannot  be  obtained  for  cooling  purposes,  and, 
therefore,  the  air  becomes  contaminated.     Besides 


this,  when  nearly  dry  air  is  being  used  in  the 
machine,  as  is  generally  the  case  when  the  air  is 
drawn  back  into  the  compressor  from  the  room  or 
chamber  in  which  it  has  been  utili.sed,  fresh  moisture 
is  taken  up,  and  this  causes  a  loss  in  eft'ect,  due  to 
the  liberation  of  the  heat  of  vapourisation  and  lique- 
faction during  condensation  and  conversion  into  ice. 
With  injection  also  it  is  essential  to  use  some  sort  of 
supplementary  cooling  apparatus,  such  aa  the  inter- 
changer  described  in  Mr.  Coleman's  paper,  otherwise 
the  large  quantities  of  snow  formed  during  expan- 
sion would  be  likely  to  occasion  great  trouble. 

With  regard  to  the  power  required  in  cooling  air, 
it  may  be  said  that  about  seventy-five  indicated 
iiorse-power  will  pioduce  -40,000  cubic  feet  of  air  per 
hour  cooled  to  80"  or  90"  below  zero  Fahrenheit,  under 
ordinary  working  conditions.  Measured  merely  by 
abstraction  of  heat,  this  result  is  of  course  far 
inferior  to  that  obtained  with  any  of  the  apparatus 
described  in  the  ])revious  section.  Air  machines  are, 
however,  employed  under  conditions  which  render 
the  use  of  other  apparatus  inqjracticable— such,  for 
instance,  as  on  board  ship,  and  on  land  for  the  freez- 
ing and  preservation  of  meat,  for  cooling  chocolate, 
butterine,  gelatine  dry  plates  for  photograpiiic  pur- 
poses, and  in  many  other  instances  where  the  advan- 
tage of  having  a  simple  and  compact  apparatus, 
capable  of  producing  dry  air  at  a  very  low  tempera- 
ture, is  found  to  counterbalance  the  extra  expenditure 
on  account  of  fuel. 


Class  III.- 


-Heat  absorbed  in  the  Rapid  Melting 
OP  A  Solid. 


The  reduction  of  temperature  which  accompanies 
the  melting  of  a  solid,  is  due  to  the  absorption  of  lieat 
in  changing  the  molecular  state,  and  to  the  rapidity 
with  which  such  change  is  etl'ected.  Freezing  mixtures 
all  depend  for  their  action  on  this  rapid  change  of 
state  ;  a  simple  mixture  of  three  parts  of  snow  and 
four  of  potash  causing  a  reduction  of  temperature  from 
freezing  point  to  :")!'  below  zero  Fahrenheit.  Such  a 
mixture    is,    however,   inai)plicable   for  commercial 

Eurposes,  except  on  a  small  scale,  and  the  same  may 
8  said  of  all  those  in  which  snow  or  ice  is 
employed.  Considerable  depression  in  temperature 
may,  however,  be  caused  without  the  use  of  ice  liy 
dissolving  certain  salts  in  water  or  acid,  and  from 
time  to  time  attempts  have  been  made  to  produce 
ice  on  a  practical  scale  by  such  means.  Many  years 
ago  the  late  Sir  W.  Siemens  made  use  of  calcium 
chloride  in  connection  with  his  principle  of  heat 
regeneration,  which  in  this  case  was  applied  in  a 
negative  maimer  for  the  abstraction  and  rejection  of 
heat.  When  crystals  of  calcium  chloride  are  dis- 
solved in  water,  the  temperature  is  lowered  about 
30°  F.  With  water  at  (i<J°  to  05*  initial  temperature, 
this  reduction  is  not  suHicient  to  produce  ice,  and 
Sir  William  Siemens  therefore  devised  an  apparatus 
in  which  the  cold  could  be  accumulated  or  intensified 
by  making  use  of  the  low  temperature  of  the  sjjent 
liquor  in  abstracting  heat  from  the  water  to  be 
cooled.  Tfae  liipior  was  afterwards  evajiorated,  and 
the  .salt  recovered.  I  believe  this  ajiparatus  worked 
well  and  produced  ice,  but  it  was  abandoned  by  the 
inventor,  who  considered  it  inferior  to  mechanical 
methods  employing  a  volatile  liquid. 

In  the  To.selli  machine,  which  has  been  .sold  in 
considerable  numbers,  ammonium  nitrate  is  used. 
This  .salt,  when  dissolved  in  water,  reduces  the  tem- 
perature some  40"  F.  The  apparatus  consists  of  a 
vessel  in  which  the  solution  is  effected,  and  a  mul- 
tiple ice  can,  containing  slightly  tapered  cylindrical 
moulds  of  various  sizes.  When  the  freezing  mixture 
is  complete,  tlie  ice  can  is  introduced,  the  moulds 
having  previously  been  tilled  with  water.     In  a  few 
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minutes  ice  is  formed  round  the  edges,  to  the  thick- 
ness of  about  one-eighth  of  an  incli.  These  rings  are 
then  removed,  and  placed  one  within  the  other,  so 
forming  a  small  stick  of  ice.  The  Toselli  machine 
can  only  be  used  when  a  supply  of  water  below  60°  F. 
can  be  obtained. 

Recently  in  the  United  l^tates  an  attempt  has  been 
made  to  employ  ammonium  nitrate  for  the  pro- 
duction of  ice  on  a  large  scale,  in  a  modified  form  of 
Sir  Wdliam  Siemens's  apparatus,  so  as  to  enable  a 
freezing  temperature  to  be  produced  independently 
of  the  initial  temperature  of  the  water  supply. 
Several  forms  are  proposed.  One  of  them  is  called 
a  (piadruplox  ring  machine,  and  is  made  to  freeze 
frQui  two  to  fifty  pounds  of  ice  per  hour.  It  consists 
of  a  series  of  annular  vessels,  one  within  the  other, 
containing  in  the  centre  the  moulds  in  which  ice 
is  to  be  formed.  The  cold  produced  by  dissolving 
the  salt  in  the  outer  ring  cools  water  in  the  second 
one.  This  again,  on  salt  being  added,  cools  the  third, 
and  the  third  the  fourth,  the  temperature  in  this  way 
being  reduced  sulhciently  to  freeze  the  water  in  the 
moulds.  Two,  three,  or  more  rings  are  used  accord- 
ing to  the  initial  temperature  of  the  water.  No 
motive  power  is  re(|uired  beyond  that  necessary  to 
keep  the  whole  apparatus  in  motion,  so  as  to  pro- 
mote the  solution  of  the  salt.  I  am  not  aware 
whether  the  .system  has  actually  been  applied  on  a 
large  scale,  but  apj)aratus  has  been  designed  for  such 
an  application.  In  this  case  the  process  would  be 
continuous,  ammonium  nitrate  being  automatically 
fed  into  a  tank,  where  it  would  be  dissolved  in  water 
previously  cooled  by  the  spent  ii(iuor  after  it  had  left 
the  ice-niakiug  tanks  or  cooling  rooms.  The  fresh 
liquor  at  a  low  temperature  would  be  circulated  by 
suitable  pumps,  and  returning  through  the  heat- 
exchanging  apparatus  just  referred  to,  would  finally 
pass  into  an  evaporating  tank,  where  by  means  of 
neat  the  water  would  be  driven  off  and  "the  ammo- 
nium nitrate  recovered. 

No  doubt  such  a  plant  could  be  made  to  work 
satisfactorily,  but  it  is  certain  that  unless  most  of  the 
evaporation  could  be  performed  in  the  open  air, 
without  the  use  of  fuel,  it  would  be  most  expensive 
to  work,  as  the  amount  of  fuel  to  evajjorate  the  whole 
of  the  water  would  be  far  greater  than  that  required 
to  produce  the  eijuivalont  cooling  eti'ect  with  any  of 
the  apparatus  employing  a  volatile  liquid  as  the 
refrigerating  agent. 

CoNCLU.SION. 

In  concluding  this  somewhat  lengthy  paper,  I 
must  observe  that  it  must  be  understood  that  the 
machines  and  apparatus  which  have  been  specially 
referred  to  are  not  the  only  ones  of  the  kind.  They 
are  merely  given  as  examples  to  illustrate  the  dif- 
ferent systems,  and  have  been  selected  by  nie  because 
they  are  those  with  which  I  am  most  familiar,  and 
because  they  are,  in  my  opinion,  good  examples  of 
their  respective  classes.  The  paper  does  not  deal  with 
mechanical  details,  and  it  is  only  in  these  that  the 
machines  of  various  makers  differ  with  one  another. 

For  assistance  in  the  preparation  of  diagrams  I 
must  acknowledge  my  indebtedness  to  Messrs.  Siebe, 
Crorraan  &.  Co.,  and  Messrs.  Pontife.x  &  Wood. 

DISCUSSION. 

The  Chairman  said  that  Jlr.  Lightfoot's  paper 
wa.s  peculiarly  valuable,  inasmuch  as  it  was  the  first 
which  had  dealt  with  the  whole  subject,  and  being 
directly  associated  with  this  kind  of  work,  his  state- 
ments commanded  full  confidence.  Probably  few  of 
the  members  had  any  idea  to  what  extent  refrigerating 
machinery  was  now  used.  ?i[r.  Lightfoot's  reference 
to  Pictet's  liquid  was  one  of  the  most  interesting 


features  of  his  paper  from  a  scientific  point  of  view. 
It  showed  the  great  importance  of  further  investiga- 
tion into  the  mutual  relations  of  various  volatile 
fluids.  The  discovery  that  a  mixture  of  carbon 
dioxide  and  sulnhur  dioxide  had  a  vapour  pressure 
considerably  below  that  of  the  less  volatile  was 
certainly  a  very  remarkable  one.  It  was  usual  to 
regard  sulphur  dioxide  as  simply  SOo  and  carbon 
dioxide  as  COo,  whereas  Pictet's  work  showed  dis- 
tinctly that,  at  a  considerable  distance  above  their 
boiling  jioints,  and  indeed  above  ordinary  zero,  the 
molecules  of  these  gases  must  be  of  more  complex 
composition. 

Mr.  Harrison  said  that  lis  brought  out  the  ether 
machine  in  IS;')!!,  his  attention  being  first  drawn  to 
the  subject  by  the  arrival  in  Sydney,  in  the  year 
1837,  of  a  cargo  of  ice  from  America.  Having  studied 
chemistry  under  Professor  Graham  at  the  Andersonian 
Institute  in  Glasgow,  he  thought  that  it  might  be 
possible  to  make  ice.  He  accordingly  took  two 
ordinary  thermometers  and  surrounded  the  bulk  of 
one  with  ammonia  and  the  other  with  ether.  The 
one  with  ammonia  fell  very  rapidly,  but  the  eti'ect  of 
the  ether  was  more  prolonged  ;  so  after  working  out 
an  ammonia  process  something  on  Carre's  principle, 
he  discarded  it  in  favour  of  ether,  and  took  out  his 
I  first  patent  in  Australia.  He  then  came  to  London 
I  and  employed  Mr.  Siebe  to  make  his  first  two 
I  machines,  a  small  one  and  a  large  one.  After  spend- 
I  ing  £201.10,  and  realising  that  the  time  was  not  ripe 
for  ice  machines  in  this  country,  he  took  the  big 
I  machine  back  to  Australia,  and  in  two  years  drove 
the  Americans  out  of  the  field.  At  that  time  he  knew 
nothing  of  previous  failures,  and  was  not  even  aware 
of  Perkin.s'  machine  until  some  years  after  he  had 
cea.sed  to  take  any  i)art  in  the  business.  The  only 
practical  point  on  which  he  could  give  any  informa- 
tion was  with  regard  to  Table  I.  The  figures  there 
were  perfectly  correct  at  the  temperatures  given,  but 
they  were  to  some  extent  delusive.  The  latent  heat 
of  water  when  evaporated  at  the  freezing  point  in  a 
vacuum  was  aliout  1100°  instead  of  900°  ;  sulphuric 
ether  when  evaporated  at  about  -20°  had  a  latent  heat 
of  considerably  more  than  105°,  which  was  the  right 
figure  at  the  temperature  of  96°.  The  latent  heat  of 
ammonia,  on  the  other  hand,  at  the  usual  working 
temperature,  was  considerably  less  than  900°.  This 
was  rather  imi)ortant  practically,  though  he  could 
find  no  record  of  it.  For  practical  jmrposes  white 
ice  was  superior  to  clear  ice,  in  the  same  way  as  white 
sugar  was  preferable  to  sugar-candy  for  sweetening, 
because  it  melted  more  quickly,  and  produced  a  more 
rapid  effect.  He  had  in  Australia  to  combat  the 
prejudice  in  favour  of  clear  ice,  but  ultimately  the 
white  ice  was  preferred. 

Mr.  Gorman  remarked  that  the  author  of  the  paper 
had  very  modestly  refrained  from  saying,  with  regard 
to  the  cold-air  machine  in  the  diagram,  that  it  was 
his  own  invention.  It  was  doing  good  service,  and 
was  in  use  for  freezing  meat,  and  more  lately  fish,  in 
many  parts  of  the  world,  simplicity  of  construction 
being  one  of  its  chief  advantages,  as  there  were  no 
valves  to  get  out  of  order.  They  were  still  making 
the  ether  machine,  on  account  of  its  simplicity  of 
action  :  it  had  few  joints  to  keep  sound,  and  worked 
at  a  low  pressure,  never  amounting  in  this  climate  to 
more  than  41b.  per  square  inch  in  the  condenser,  and 
in  India  to  lllb.  when  the  thermometer  was  at  92°. 

Mr.  Christy  exhibited  a  sample  of  Japanese  i.sin- 
glass  made  from  seaweed  by  a  freezing  process. 
Being  too  fine  to  be  straineil,  it  was  frozen  solid  by 
a  current  of  air  passed  through  a  freezing  mixture, 
and  cut  into  the  requisite  sizes.  On  thawing  the 
water  drained  away  with  tlie  impurities,  leaving  the 
mass  perfectly  dry  and  solid. 
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Dr.  Messel  thought  that  Pictet's  liquid  deserved 
more  attention  than  it  had  received.  The  author's 
cold-air  machine,  like  all  mechanical  refrigerators, 
converted  only  the  amount  of  heat  into  mechanical 
energy  ^vluch  was  added  to  it  by  the  fuel  used,  but 
in  Pictet's  machine,  using  his  new  liquid,  there  was 
molecular  work  done  in  addition  ;  and  therefore,  if 
Pictet's  statements  were  correct,  it  ought  to  be  the 
cheapest  of  all  ice  machines  at  present  known.  Of 
course  it  was  possible  that  other  liquids  might  have 
similar  properties,  but  this  was  the  only  one  known 
at  present.  Pictet's  explanation  was  that  it  reiiuired 
less  horse-power  to  lic[uefy  the  mi.xed  gases  than  the 
gases  separate  ;  whilst,  when  gasified  again,  they 
would  give  up  latent  heat  equal  to  that  of  the  two 
gases  taken  independently. 

Mr.  LicHTFOOT  said,  in  reply,  that  he  did  not  ([uite 
appreciate  the  force  of  Dr.  ilessel's  remarks.  Putting 
aside  friction  in  all  compression  machines,  no  matter 
whether  a  gas  or  cnndensable  vapour  was  used,  the 
wholeof  the  heat  utilised  from  the  fuel  was  converted 
into  mechanical  energy.  In  Pictet's  new  machine,  as 
in  other  previous  ones  emj>loying  a  binary  liquid,  no 
doubt  the  mechanical  work  necessary  to  cause  lique- 
faction was  less  than  if  either  of  the  two  liquids  was 
used  alone,  but  it  did  not  follow,  as  Dr.  Messel  had 
said,  that  "  it  ought  to  bo  the  cheapest  of  all  ice 
machines  at  jiresent  known.'  It  might  be  so,  but, 
from  a  circular  he  had  .seen,  it  appeared  that,  not- 
withstanding the  advantage  gained  with  the  binary 
liquid,  Pictet  used  about  double  the  horse-]  lower  that 
was  recpiired  with  anhydrous  ammonia.  Dr.  ile.ssel 
was  also  mistaken  in  saying  that  Pictet's  was  the  only 
binary  liquid  at  present  known,  as  at  least  one  other 
had  been  in  use  for  several  years  before  Pictet's  was 
brought  out.  With  regard  to  Perkins'  machine,  it 
was  only  right  he  should  say  that  he  believed  it  was 
simply  an  experiment,  only  worked  in  the  factory 
where  it  was  constructed.  There  was  no  doubt  very 
few  people  knew  of  its  existence,  and  Mr.  Harrison's 
invention,  some  years  later,  w-as  quite  independent 
and  original.  With  regard  to  Mr.  Harrison's  criti- 
cisms upon  the  table  of  heats  of  vapori.sation,  he  had 
already  stated  that  the  figures  he  had  given  were  at 
atmospheric  pressure,  and  would  have  to  be  modified 
according  to  the  tenqierature.  He  was  not  aware 
that  other  determinations  had  been  made,  and  should 
be  glad  if  Mr.  Harrison  could  tell  him  where  they 
were  to  be  found. 
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Erratum.— In  the  paper  of  Mr.  Rowland  Williams,  appear- 
ing in  the  last  (Februaryl  number  of  this  Journal,  page  73  and 
sixteen  lines  from  bottom,  after  tlie  word  "and"  should  be 
inserted  the  words,  "after  decomposing  with  a  slight  excess 
of  aci{t," 


ON  A  METHOD  FOR  THE  DETERMINATION 
OF  THE  RELATIVE  STIFFNESS  OF  PASTE 
PRODUCED  BY  ACTING  ON  FLOUR  OR 
STARCH  WITH  BOILING  AVATER 

BY   WILLIAM   THOMSON. 

Flours  or  .starches,  like  others  of  the  carbohydrates, 
whilst  posses.sing  similar  chemical  percentage  com- 
position, difl'er  very  materially  from  each  other  in  their 
physical  properties ;  thus,  cane  and  beet-root  sugars 
have  precisely  similar  percentage  chemical  compo- 
sitions, yet  the  former  is  much  sweeter  to  the  taste 
than  the  latter ;  and  so  with  flours  or  starches— whilst 
two  samples  may  possess  the  same  percentage  com- 
position, the  one  on  being  mixed  with  boiling  water 
might  give  a  much  thicker  paste  than  the  other, 
the  same  weights  of  each  being  employed. 
Calico  printers  and  sizers  take  cognisance  of  this 
difference  between  samples  of  flour  or  starch,  some 
preferring  for  their  purpose  those  which  give  the 
thickest  paste,  whilst  others  .select  those  for  their 
manufacture  which  produce  the  thinnest.  Upon 
this  quality  of  the  starch  or  flour  much  dejiends,  and 
disputes  often  arise  between  buyer  and  seller  as  to 
the  ([ualities  of  such  materials  in  this  respect.  In 
calico  printing  for  instance,  the  colour  is  mixed  with 
starch  paste  to  give  it  consistency,  and  it  is  evident 
that  the  starch  which  gives  the  necessary  consistency 
with  the  smallest  quantity  of  dry  starch  will  be  tlie 
most  valuable  for  that  jiurpose  ;  again,  in  sizing  yarn 
where  it  is  desired  to  introduce  the  smallest  possible 
quantity  of  size  into  the  wari),  the  starch  or  flour 
which  gives  the  thickest  paste  on  being  boiled  with 
water  is  selected. 

The  method  which  is  at  present  employed  for 
testing  flours  and  starches  is  to  take  a  certain  weight 
of  the  sample,  place  it  in  an  ordinary  sauce-pan  or 
basin,  add  a  measured  quantity  of  water,  and  heat 
till  the  water  boils  ;  after  boiling  for  one,  two  or 
three  minutes,  the  paste  is  poured  into  an  ordinary 
glass  or  cup  and  allowed  to  cool.  The  pastes  are 
then  removed  from  the  cups  by  tilting  them  upside 
down,  when  the  paste  having  the  shajie  of  the  vessel 
in  which  it  cooled  is  left.  The  relative  stifli'ness  of 
these  pastes  are  then  roughly  judged  by  pressing  the 
fingers  into  each,  and  noticing  as  far  as  possible 
which  ofters  greatest  resistance  to  the  pressure  of 
the  finger.  This  method  is  unsatisfactory  from 
several  points  of  view  :  first  because  it  is  possible 
that  the  same  samjile  of  flour  may  be  boiled  at  two 
different  times  by  the  same  person,  and  by  reason  of 
the  one  having  being  boiled  or  heated  before  boiling 
for  a  longer  time  than  the  other,  a  greater  amount  of 
water  may  evaporate  from  the  one  than  from  the 
other,  thus  making  considerable  diflference  in  the 
consistency  or  stiffness  of  the  pastes  which  each 
would  i)roduce.  I  have  overcome  this  difficulty  by 
making  the  paste  in  a  closed  vessel.  At  first  I  used 
ordinary  stoppered  bottles  in  which  equal  weights  of 
the  different  samples  to  be  tested  were  placed  along 
with  equal  quantities  of  water  ;  the  bottles  with 
their  contents  were  then  put  into  a  tin  vessel  con- 
taining cold  water,  which  was  gradually  heated  to 
boiling,  the  bottles  meanwhile  being  shaken  from 
time  to  time.  This  appeared  to  give  a  satisfactory 
paste,  which  was  then  jjoured  out  and  further  exam- 
ined on  becoming  cold.  I  found,  however,  that  the 
paste  so  jiroduced  was  not  satisfactory,  because  as 
soon  as  it  becaiue  thick  it  was  impossible  to  mix  it 
further  by  shaking  the  bottles,  and  it  was  difficult  to 
pour  out  the  jiaste  so  as  to  obtain  an  absolutely  homo- 
geneous mixture,  as  I  found  on  testing  the  pastes 
afterwards  by  the  process  hereinafter  mentioned. 
After  a  number  of  further  experiments  I  arrived  at 
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the  following  method  for  making  the  pastes.     1  part 
of  flour,  for  instance,  is  mixed  with  6  parts  of  cold 
water  in  a  glass  cjlinder  12  inches  long  by  2  inches 
diameter,   the  mouth   being    firmly  closed  with  an 
india-rubber  cork  through  which  passes  a  wire  about 
J  inch  diameter,  terminating  in  a  round  disc  formed 
by  first  bending  the  wire  at  right  angles  to  itself,  and 
then  coiling  it  rounil  itself  until  a  circle  of  sutticient 
diameter  has  been  formed.     This  disc  of  coiled  wire 
acts  as  a  plungei',  being  drawn  up  and  pushed  down- 
wards by  the  straight  piece  of  wire  which  pas.sed  air- 
tight through  the  indiarubber  stopper,  the  hole  in 
the  stopper  being  lubricated  with  castor  oil.    The 
glass  cylinder  has  a  tianged  top  which  enables  the 
stopper    to  be   firmly    tied    down.       A    number    of 
these    cylinders,  charged    with    equal    weights    of 
flour    or   starch,    and    mixed    with    eipial    volumes 
of   water,  are   jilaced  in  a  large  vessel  containing 
cold    water    sufficiently   deep    to   nearly  cover  the 
upright    cylinders.      The  water    in    this  vessel    is 
then  gradually  heated  to  boiling,  the  [ilunger  l)eing 
worked  in  each  cylinder  alternately  during  the  time 
of  heating  to  keep  the  tlour  and  water  well  mixed. 
About  five  minutes  after  the  water  has  reached  the 
boiling-point  the  plungers  are  drawn  to  the  surface, 
which  is  levelled   by  twisting  the  plunger  round  on 
the  surface,  and  then  drawing  it  up  still  further  till  it 
touches  the  rubber  cork.    The  pastes  are  then  allowed 
to  cool  and  afterwards  tested.    The  first  and  J  believe 
only  attemjrts  which  have  been  made  to  ipiantitatively 
determine  the  relative  stiftness  of   different  i>astes 
wa.s  to  place  weights  on  the  surface,  anil  observe  what 
weight  was  reipiired  to  break  through  the  surface  or 
skin.  There  are  two  serious  objections  to  this  method: 
the  first  is,  that  a  little  more  drying  of  the  surface  of 
one  paste  than  another  would  make  the  one  suiijiort 
a  much  heavier  weight  than  the  other,  although  both 
pastes  might  have  been  made  in  the  same  way  from 
the  same  sample  of   flour  ;   again,  there  is  a  .surface  : 
tension  on  the  paste,  as  there  is  on  water,  .so  that  if  | 
the  weight  be  carefully  manipulated,  the  jiaste  may  I 
be  made  to  support  a  much  heavier  one  than  it  I 
would  do  if  less  care  were  useil,  much  on  the  same 
princii)le  as  a  dry  sewing  needle  may  be  made  to 
float  on  water    if    carefully  placed  on  its  surface. 
Further,   it   is  somewhat  difficult   to   get    a  weight  1 
having  its  centre  of  gravity  in  a  vertical  line  passing 
through  the  centre  of   the  weight,  and  con.se(iuently 
one  part  of  the  edge  of  the  weight  is  likely  to  press 
on  the  paste   more  than  another,  the  result  being 
that  the  weight  gradually  tilts  over  to  one  side,  and 
the  edge  being  generally  sharp  cuts  through  the  sur- 
face and  the  weight  then  endieds  itself  edge  foremost. 
That  this  method  has  never  proved  successful  in  the 
hands  of  anyone,  is  shown  by  the  fact  that,  although 
a  (luantitative  method  would  be  most  valualile,  no 
quantitative  results  expre.ssing  the  stifl'ne.ss  of  flour 
or  starch  pastes  have  ever  been  employed  by  either 
buyer  or  .seller. 

One  method  at  which  I  worked  and  which  at 
first  seemed  promising,  was  to  measure  the  pres- 
sure of  air  recpiired  to  force  the  paste  through  a 
hole  of  given  dimension.s.  For  this  I  poured 
difterent  pastes  in  the  different  tests  into  an 
ordinary  glass  funnel,  the  stem  of  which  pa.ssed  air- 
tight through  a  cork,  and  was  closed  by  a  cap  of 
india-rubber.  When  the  paste  has  cooled  and  set, 
the  cap  is  remo\ed  from  the  stem  of  the  funnel, 
the  cork  fitted  into  a  flask,  which  is  connected  with 
a  vacuum  pump  and  manometer  by  a  tube  which 
also  |)enetrated  the  cork,  the  jiressiu'e  reciuired  to 
force  the  paste  through  the  stem  of  the  funnel  into 
the  flask  is  then  read  ofl",  and  although  it  is  possible 
that  satisfactory  results  may  yet  be  obtained  by 
some  modification  of  this  method,  I  had  to  abandon 


it  as  unsatisfactory,  the  pre'ssure  required  at  one 

time  to  force  the  same  paste  through  the  stem  being 

much  greater  than  that  required  at  another,  for  some 

reason  or  reasons  which  I  was  unable  thoroughly  to 

comprehend. 

The  last  process  I  devised  has  given  satisfactory 

'  results,  and  will  be  still  further  imi)roved.     It  is 

based  on  the  principle  of  allowing  some  body  having 

a  known  momeutum  to  enter  the  pastes,  and  then  to 

express   in   measurement   the   distance  to  which   it 

penetrated  the  paste  before  coming  to  rest.     Perhaps 

the  most  scientific  method  of   using   this   principle 

I  would  be  to  make  u.se  of  an  air  gun,  or  .some  other 

'  appliance,  to  [iropel  a  bullet  with  precisely  tlie  .same 

velocity  into    columns   of  paste   lying   horizontallj', 

but  I  thought  it  highly  improbable  that  a  bullet  of 

constant  weight  could  lie  obtained  which  could  be 

shot  always  at  a  constant  velocity  ;  besides,  a.ssuming 

that  such  conditions  could  be  fulfilled,  a  still  more 

difficult  problem  wouUI  lie  to  find  the  bullet  after  it 

.  had  entered  the  paste. 

The  method  whichlultiniatelyemiiloyedasthemost 

practicable  which  occurred  to  me,  was  to  allow  a  rod 

or  spindle  of  iron,  Jin.    diameter    and    lOin.   long, 

sharpened   pencil-like  at  both   ends,  to   acquire    a 

'  standard  momentum  by  falling  through  a  space  of  12 

!  inches,  and  to  measure  the  distance  to  which  it  pene- 

I  trated  the  jiaste,  on  falling. 

The  iron  rod  was  susjiended  from  one  end  by  being 
[  made  to  adhere  to  one  of  the  poles  of  an  electro- 
magnet, and  when  the  rod  was  hanging  at  rest,  the 
magnetism  was  destroyed  by  lireaking  the  current 
:  (produced  from  a  small  bichrome  cell)  by  means  of 
1  a  switch.     The  moment  the  current  is  broken  the 
spindle  drops,  and  remains  at  rest  embedded  to  a 
greater  or  less  depth  in  the  paste.     The  finger  nail 
can  be  used  as  a  mark  of  the  part  of  the  spindle 
which  is  at  the  surface  of  the  paste,  when  it  can  be 
withdrawn  and  immediately  measured  on  an  ordinary 
rule. 

If  the  paste  be  too  thin,  the  rod  may  descend 
through  it  to  a  considerable  distance  before  coming 
to  rest,  and  the  lu's  viva  having  been  destroyed, 
the  spindle  may  then  si)ik  slowly  by  the  continued 
action  of  gravitation.  It  is  jiossible  under  those 
circumstances  to  catch  the  spindle  between  the 
fingers  the  moment  the  energy  jiroduced  by  the  fall 
has  been  expended,  but  when  the  paste  is  so  thin  as 
this,  the  results  cannot  bo  considered  satisfactory.  I 
tried  some  exjxirimentsbyusing  rodsof  three-ipiarters, 
and  of  half  the  length  of  the  original  roti  or  .spindle, 
and  tried  to  calculate  the  results  yielded  by  the  one 
into  that  which  would  be  given  by  the  other,  by  use 
of  the  ordinary  formula  of  mass  and  velocity  of  the 
falling  body,  Ijut  I  found  no  satisfactory  result 
could  be  obtained  from  it.  The  lighter  the  spindle 
the  less  penetrating  power  it  had  lor  the  12in.  fall, 
but  it  cannot  be  said  that  a  paste  which  is  penetrated 
by  a  spindle  to  the  extent  of  lin.  has  twice  the 
stiffness  of  another  paste  which  the  same  spindle 
penetrates  to  the  extent  of  2in.  Doubtless  the  best 
way  of  making  use  of  this  process  to  obtain  accurate 
results  is  to  take  a  staiulard  flour  or  starch,  and  to 
make  it  into  paste  sinuiltaneously  with  the  samples 
to  be  tested  against  it :  an<l  after  preliminary  trials  of 
all,  to  increase  or  diminish  the  ({uantities  (if  the 
samples  till  they  are  exactly  equal  to  the  standard 
as  tested  by  the  penetration  produced  by  the  fall  of 
the  spindle. 

In  making  the  experiment  with  the  spindle,  I  take 
the  glass  jars  in  which  the  pastes  were  prepared,  and 
after  leaving  them  over-night  in  cold  water,  that  the 
whole  paste  may  come  to  the  .same  temiierature,  I 
place  each  jar  alternately  under  the  electro-magnet, 
then  take  a  thread  to  which  is  attached  a  small  lead 
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weight.  This  is  suspended  from  the  centre  of  the  pole 
of  the  magnet  to  which  the  spindle  is  afterwards 
suspended,  and  the  jar  arranged  underneath  that  the 
first  fall  will  take  place  about  the  centre  of  the 
paste  ;  other  falls  can  be  made  on  to  points  surround- 
ing the  centre.  I  find  it  iiracticable  to  make  in  all 
about  8  tests  on  each  paste,  the  mean  of  which  1 
think  gives  a  fairly  satisfactory  result.  In  my  first 
experiments  I  did  not  place  the  pastes  in  cold  water 
over-night,  and  I  found  the  distance  penetrateil  by 
the  fall  of  the  spindle  into  the  centre  was  less  than 
when  it  fell  near  the  sides  of  tlie  vessel ;  but  the  cause 
of.this  1  found  to  be  mainly  due  to  a  ditlerenco  in  the 
temperature,  the  paste  in  the  centre  being  several 
degrees  colder  than  that  at  the  .sides.  The  tenijier- 
ature  therefore  at  which  these  experiments  are  made 
should  always  be  accurately  noted  immediately  after 
the  tests  have  been  made. 

As  ordinary  jelly  (solution  of  glue)  is  presumably 
more  easily  obtained  perfectly  homogeneous  than 
ilouror  starch  paste,  liecause  it  is  quite  liquid  when 
hot,  I  made  most  of  my  jireliniinary  experiments  in 
that  medium,  and  the  following  results  will  .show  : 
Firsi,  that  the  diflerent  tests  made  with  jellies  or 
pastes  agree  reasonably  closelj  with  each  other  ;  and 
.sVco/d/,  that  the  temperature  affects  very  materially 
the  stiffness  of  either. 

In  determining  the  distance  to  which  the  spindle 
penetrated  the  jelly  or  paste,  I  took  as  a  unit  the 
si.xteenth  of  an  inch,  so  that  the  following  numbers 
must  be  read  as  sixteenths  of  an  inch  as  measured 
on  the  spindle — thus  if  the  spindle  penetrated  tin., 
the  number  given  would  be  10  ;  if  2in.,  32,  and  so  on. 

The  same  jelly  was  employed  for  each  of  the 
following  experiments.  AVhen  one  series  of  experi- 
ments was  made,  the  jelly  was  melted  in  the  well- 
closed  glass  cylinders  to  j)revent  evajioration,  and 
then  cooled  for  the  next  experiment.  The  jelly  was 
made  by  dissolving  U  ounces  of  gelatine  in  20  ounces 
of  water. 


Teiiipimture 

cii  Jelly, 
Cenygrut'e. 


9-c 
11-6 


Mean  of  Results 
Obtained. 


Actual  Result  O'jtained. 


13-8 
15  o 


43,  43,  45,'ll,  41. 

44,  45,  47,  46,  4G,  4.5. 


12-0 

40-3 

40,  47,  16. 

121 

16-2 

46,  43.  48,  16,  48. 

12-5 

18-4 

17,  19,  19,  17,  50. 

14-4 

C3o 

68.  CO,  64,  C2,  65,  62.  63.  65. 

The  following  are  three  samples  of  air-dried  India 

corn  starches.  The  pastes  were  prcjiared  by  heating 
at  the  same  time  1  part  of  each  sample  with  10  jiarts 
of  water.  The  samples  Nos.  2  and  3  are  by  the  same 
maker,  and  No.  1  by  a  different  maker. 


No. 

Temperature. 
Centigrade. 

Mean  oi  Results 
Obtained. 

Actual  Results  Obtained. 

1 

15-8 

41-7 

10,  44.  41. 

2 

15-8 

57-4 

52,  56,  CO,  61,  58. 

3 

16-2 

ofS 

52.  54,  59,  5J,  54. 

These  results  ■will  serve  to  s-how  generally  what  the 
process  can  do  ;  that  at  all  events  it  gives  reasonably 
concordant  results  for  the  i^ame  samples,  considering 
the  nature  of  the  material  with  which  we  have  to 
deal ;  and  they  are  given  with  the  hope  that  others 


will  expend  some  time  and  ingenuity  in  devising  a 
still  more  accurate  method  of  measuring  the  stiffness 
of  different  samples  of  Hour  or  starch  pastes — a 
matter  which  is  of  so  much  importance  to  calico 
printers,  and  to  sizers  and  cotton  manufacturers.  I 
have  to  thank  my  assistant,  Mr.  W.  11.  Dawson,  fur 
the  care  and  work  he  has  expended  over  these  experi- 
ments. 

DISCUSSION. 

Mr.  Gkimsiiaw  thought  that  the  author  had  made 
a  distinct  advance  on  the  old  rule  of  thumb  method, 
although  one  might  doubt  whether  buyers  and  sellers 
would  adopt  a  )ilan  which  involved  the  use  of  an 
electro  magnet.  The  results  would,  however,  gain  in 
accuracy  if  stronger  pastes  were  used. 

Mr.  EsTCOUET  said  that  an  admitted  defect  of  the 
process  was  that  the  depth  to  which  the  spindle 
penetrated  was  no  arithmetical  measure  of  com- 
parison between  two  starch  samples  without  going 
into  a  very  abstruse  calculation,  if,  after  a  prelimi- 
nary test  or  two,  ]Mr.  Thomson  were  to  dilute  the 
stifl'er  sample  until  the  spindle  entered  both  to  the 
same  de|>th,  then  the  (piantity  of  starch  used  to 
make  each  paste  would  be  an  inversely  proportional 
measure  of  their  relative  resistances. 

Mr.  Tnojistix,  in  reply  to  a  question  put  by  the 
Chairman,  said  that  he  did  not  think  that  the  stiff- 
ness jjroduced  in  cloth  would  be  proportional  to  the 
stitfness  of  the  paste.  It  was  very  (|uestionable 
whether  it  would  not  be  in  inverse  ratio.  It  was 
generally  considered  that  the  stiffer  the  paste  was, 
the  more  valuable  it  was  to  calico  ja-inters  and  others. 
Complaints  were  constantly  arising  in  reference  to 
farina  sent  from  Hamburg  not  being  uj)  to  sample, 
and  hence  it  was  important  that  some  accurate  method 
of  testing  should  be  devised.  His  process  was  cap- 
aisle  of  distinguishing,  within  two  or  three  per  cent, 
the  difluence  between  two  starch  pastes  ;  but,  as  Mr. 
Estcourt  had  pointed  out,  when  very  accurate  results 
were  reciuired,  the  sample  to  be  tested  must  be  as- 
similated to  the  standard  paste  employed  by  making 
repeated  trials,  and  adding  more  or  less  water  on  each 
occasion.  The  test  was  as  yet  only  a  relative  one, 
but  he  had  brouglit  it  under  the  notice  of  the  meet- 
ing in  order  that  it  might  engage  the  attention  of 
investigators,  who  would  work  it  up  into  a  scientific 
method.  It  was  quite  possible  that  by  heating  starch 
pastes  until  they  boiled,  stifTer  pastes  could  be  ob- 
tained than  by  merely  heating  them  with  hot  water. 
For  mixing  with  colours  they  were  only  heated  to 
the  point  at  which  the  granules  burst,  in  which  case 
the  suggested  test  would  be  quite  accurate  enough  : 
but  there  w-as  no  reason  why  the  pastes  should  not  be 
heated  to  any  desired  temperature.  Aniong  the  ex- 
periments wliich  he  had  made,  was  one  in  which  the 
paste  was  poured  into  long  test-tubes  before  testing. 
The  results  were  not,  however,  concordant,  owing  to 
air  becoming  entangled  in  the  starch  as  it  fell  into 
the  tube,  and  unduly  facilitating  the  fall  of  the 
spindle. 

COMPARATIVE  GASOMETRIC  ASSAYING, 
WITH  ESPECIAL  in':FERENCE  TO  THE 
VALUATION  OF  ZINC  POWDER,  AND  THE 
TESTING  OF  CARBONATES. 

UY  J.    BARNES. 

Some  time  ago  I  devised  a  method  for  the  valuation 
of  zinc  powder,*  the  value  being  deduced  from  the 
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amount  of  hydrogen  liberated  from  the  sample  on 
treatment  with  an  acid.  The  hydrogen  evolved  was 
made  to  displace  its  own  volume  of  water,  the  latter 
being  measured.  In  order  to  simplify  the  calculation 
involved  in  the  correction  for  temperature  and 
pressure  as  much  as  possible,  1,  at  the  same  time, 
contrived  an  instrument,*  the  reading  of  which  at 
once  gave  the  factor,  which  would  (Hherwise  have  to  be 
calculated  from  the  readings  of  the  thermometer  and 
barometer.  The  apjiaratus  consisted  of  a  graduated 
glass  vessel  inverted  over  mercury,  and  containing  a 
volume  of  moist  air,  -which,  had  it  been  dried  and 
reduced  to  0°  C.  and  TfiOmm.,  would  have  occupied 
25cc.  Upon  bringing  the  enclo.sed  air  in  the  instru- 
ment under  the  same  conditions  of  temperature  and 
pressure  as  the  observed  volume  of  gas,  the  corrected 
volume  of  gas  was  obtained  by  the  following  simple 

formula  :  .r  =  „  - — ,  where  ,t  =  corrected  volume  of 
0'04  X 1/ 

gas,  V  =  observed  volume  of  gas,  and  i>  ~  reading  of 
apparatus.  I  may  here  mention  the  fact  that  since  I 
first  described  this  apparatus  several  forms  of  instru- 
ments, upon  the  same  principle,  have  been  described 
by  others  in  various  journals,  t 

I  have  now  to  bring  before  you  a  method  of  gaso- 
metric  assaying,  contrived  in  the  first  instance  for  the 
valuation  of  zinc  powder,  which  not  only  gives  more 
accurate  and  speedier  results  involving  simpler  cal- 
culations, but  is  also  applicable  to  the  estimation  of 
other  bodies  which  may  be  made  to  cause  or  control 
the  evolution  of  gases.  The  method  is  a  comparative 
one,  and  recjuires  at  least  two  graduated  instruments, 
each  provided  with  a  .suitable  gas-evolving  arrange- 
ment. A  substance  of  known  value,  and  taken  as  the 
standard,  is  placed  in  one,  and  the  sanijile  in  the  other. 
Both  are  submitted  to  the  same  treatment  under 
similar  conditions,  and  the  amount  of  gas  evolved  in 
each  case  is  noted.  The  value  of  the  .sample  is  then 
calculated  bv  the  following  formula  :  — 


w 


=x,  where 


formula  becomes 


V 


It  is  evident  that  if  the  ajiparatus  were  con.structed 
so  that  its  gaseous  contents  at  the  end  of  the  expicri- 
ment  would  consist  of  nothing  but  the  gases  evolved, 
we  should  not  only  be  independent  of  temperature 
and  pressure  observations,  but  the  results  would  not 
be  affected  even  by  variations  occurring  during  the 
experiment.  When,  however,  the  volume  of  evolved 
gas  is  measured,  by  noting  the  increase,  variation.?  in 
temperature  and  pressure  occurring  during  the  experi- 
ment will  cause  an  error  which  will  be  greater  when 
the  initial  volume  is  large  compared  with  that  of  the 
evolved  gas  ;  the  error  will  also  be  greater  the  more 
widely  the  volume  of  gas  from  the  samjile  diflers  from 
the  volume  of  gas  yielded  by  the  standard,  providing 
of  course  that  the  initial  volume  is  the  .same  in  each 
case.    A  difference  in  initial  volumes  nught  increase 

•  Journal  of  the  Chemical  Society,  xxxix.  16.S. 

t  See  A.  Vernon  Harcourt:  Proc.  Roy.  Society,  xxxiv. 
166.  U.  Kreusler  :  Rer.  d.  deutsch.  chem.  Gesellsch.  xvii. 
29.    C.  Winkler:  Ibid,  xviii.  2533. 


V=vol.  of  gas  fronj  standard. 

r=  .,  ..       sample. 

W=weight  of  standard. 

tv=         ,.         sample. 

li— amount  of  pure  substance  or  its  equivalent  in  unit  of 

standard. 
a:=amount  of  pure  substance  in  unit  of  sample. 

When  R=l — i.e.,  when  the  standard  used  con.sists  of 
the  substance  in  a  pure  condition,  the  amount  of 
which  it  is  required  to  determine  in  the  .sample,  and 
■when  ?t'=W — i.e.,  a  condition  fulfilled  when  the 
sample  is  counterpoised  bj''  the  standard,  the  above 


or  diminish  the  error  ;  if  the  initial  volumes  bore  to 
each  other  the  same  proportion  as  existed  between 
the  volumes  evolved  from  the  .standard  and  .sample 
respectively — i.e.  : 

When  ^'=  X  ,  where 
V      V 

v'  =  initial  volume  in  instrument  containing  sami)lc  : 
>•  =  ..  .,  „  ,,  standard ; 

V  ^  g&a  evolved  from  sample ; 

V  ==         ,,  .,  standard. 

— then,  variations  in  temper.ature  and  pressure  during 
the  experiment  would  be  without  etlect  on  the  final 
result. 

]?earing  these  considerations  in  mind,  the  following 
points  .should  be  attended  to  in  the  construction  and 
in  the  manner  of  using  an  apparatus  for  comparative 
gasometric  a.ssaying. 

(I.)  The  initial  volume  of  air  (or  other  gas)  con- 
tained in  the  evolution  apjiaratu.s,  together  with  that 
which  is  contained  in  tlie  measuring  vessel  above 
zero,  should  be  as  small  as  is  practically  convenient. 

(2.)  The  volume  of  gas  from  the  standrad  should 
not  dirt'er  widelj'  from  the  volume  of  that  from  the 
samjile.  This  may  be  regulated  either  by  varying 
the  weights  of  standard  and  sample,  or,  better,  by 
.selecting  a  standard  with  a  gas  evolving  capacity 
approaching  that  of  the  samjile. 

(.3.)  Variations  in  temperature  of  the  room  should 
be  guarded  against  as  much  as  possible. 

The  apparatus  I  have  arranged  and  proved  the 
efficacy  of,  at  least  for  all  ordinary  purposes,  may  now 
be  described. 

Two  burettes  each  of  lOOcc.  capacity  are  held  verti- 
cally side  by  side  in  an  arrangement  which  allows 
them  to  slide  up  or  down.  In  the  opening  at  the  top 
of  each  is  fixed  an  indiarubber  stopper  with  two  holes, 
through  one  of  which  passes  one  end  of  a  short  glass 
tube  bent  twice  at  riglit  angles  ;  upon  the  other  end 
of  this  bent  tube  is  fixed  a  short  piece  of  indiarubber 
tubing  provided  with  a  pinchcock  ;  through  the  other 
bole  pas.ses  one  end  of  a  glass  tube  bent  at  an  acute 
angle,  the  other  end  being  connected  with  a  curved 
test  tube  liy  means  of  an  indiarubber  stopper.  .  The 
end  of  the  tube  which  passes  through  the  stopper 
into  the  te.st  tube  is  lubricated  with  glycerine  so  as  to 
allow  the  stopper  and  test  tube  to  be  easily  revolved. 
The  lower  extremities  of  the  burettes  are  connected 
by  means  of  Hexible  tubing  with  an  aspirator  contain- 
ing water  or  other  liquid,  an<l  which  by  .suitable 
means  may  be  raised  or  lowered. 

The  following  description  of  an  actual  experiment 
with  zinc  powder  will  serve  to  explain  the  mode  of 
working : —  The  pinchcocks  and  test  tubes  being 
removed,  the  water  was  brought  to  zero  in  both  tubes. 
A  thin  piece  of  ])aper,  about  two  inches  square,  was 
placed  on  one  pan  of  the  balance,  and  on  to  this  a 
polished  strip  of  '■  pure  "  zinc  foil,  weighing  from  -2 
to'2.')grm  The  whole  was  then  exactly  counterpoised. 
The  zinc  foil  was  removed  and  folded  in  a  similar 
piece  of  paper,  and  eciuilibrium  restored  by  adding  the 
re(piisite  amount  of  zinc  powder  in  place  of  the  zinc 
foil.  The  zinc  powder  was  then  folded  in  the  paper 
upon  which  it  was  lying,  and  pushed  to  the  extremity 
of  one  of  the  curved  test  tubes  by  means  of  a  bent 
wire.  The  package  of  zinc  foil  was  likewi.sc  placed  in 
the  other  curved  test  tube.  Each  test  tulie  was  then 
charged  with  occ.  of  a  20  per  cent,  solution  of  HCl,  the 
curved  portion  being  kejit  downwa  rd,  the  acid  resting 
in  the  bend.  In  this  position  the  test  tubeswere  fixed  to 
the  apparatus  and  after  the  lapse  of  about  10  minutes 
the  pinchcocks  attached.  Making  sure  that  the 
water  in  both  burettes  was  still  at  zero,  the  tubes 
were  turned  so  that  the  acid  flowed  down  to  the  zinc 
in  each  case.     The  action  of  the  acid  was  completed 
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by  momentary  boilings  at  short  intervals  until  the 
inper  had  become  pulpy.  Each  test  tube  was  then 
submitted  to  two  or  three  minutes'  cooling  by  im- 
mersing it  in  a  beaker  ot  water,  and  the  outside  then 
dried  by  lightly  brushing  it  over  with  the  edges  of 
several  folds  of  filter  paper.  After  the  lapse  of  about 
a  <|uarter  of  an  hour,  the  water  in  each  of  the 
burettes  and  in  the  aspirator  was  brought  to  the  .same 
level,  and  the  readings  taken — 

Vol.  of  It  from  zinc  foil         =71"5cc. 
,.    powder—  65'7  „ 

Considering  the  zinc  toil  to  be  imre  Zn,  which  for 
commercial  purposes  may  be  done,  R  becomes  1  ;  w 
of  course  is  equal  to  W,  and  the  calculation  is  simply — 

657x100     „,._  , 

"-- ^-  =919  per  cent. 

71-5  ' 

When  the  tubes  are  charged  with  a  .saturated  solu- 
tion of  common  salt,  acidulated  with  HCl,  the 
apparatus  may  be  used  for  the  determination  of  COj 


About  ■2.')grm.  of  pure  NaX'O:!  was  placed  between 
watch  glasses  and  counterpoised.  The  sodium  car- 
bonate was  then  brushed  off  on  to  a  piece  of  thin 
paper  and  folded  up.  Equilibrium  was  then  restored 
by  calc  spar,  and  the  latter  likewise  folded  in  thin 
paper.  Roth  were  then  placed  in  the  apparatus  and 
treated  like  the  zinc  in  the  previous  experiment : — 


Vol.  from  CaCOi    (standard); 
Na-iCO:, 


.59-8c(-. 
■56d.. 


In  this  case   R  =  '44,  and  the  foilowins  calculation 
gives  the  percentage  of  COi  in  the  Na(,CO,i— 


56-3  x4i. 


11-; 


instead  of  Jl'M  •'  ""=  amount  tlieoretically 
msieao  or  ii  oi  ^     contained. 


59  8 

The  method  gives  good  results,  even  when  the 
volumes  of  gas  differ  considerably  more  than  in  the 
case  just  given,  as  for  instance  : — 

•2492grm.  caln  spar  gave  39'6cc. 
•1520  „  „  36-20CC. 


When  a  large  number  of  samples  of  the  same 
kind  have  to  be  tested,  it  would  obviously  be  advan- 
tageous to  have  a  series  of  burettes  all  connected 
witii  one  reservoir  of  liquid — one  of  the  burettes 
serving  to  collect  the  gas  from  the  standard,  and 
each  of  the  other  burettes  to  collect  the  gas  from 
equal  weights  of  the  samples.  Finally  I  may  draw 
attention  to  the  fact  that  in  the  case  of  carbonic 
acid  determinations  we  have  in  the  three  carbonates 
of  Ca,  Sr,  and  Ba,  a  convenient  series  of  standards 
containing  varying  percentages  of  CO5. 

o<«»»«#«*o*« 

DIAGRAMS  SHOWING  THE  AVERAGE  PER- 
CENTAGES OF  SUCROSE  AND  GLUCOSE 
BY  VOLUME  RESPECTIVELY,  IN  THE 
JUICE  FRO.M  THE  CANES  GROWN  ON 
PLANTATION  TUSCHEN  DE  VRIENDEN, 
DEMERARA;  FOR  EIGHTEEN  CORRES- 
PONDING WEEKS  IN  THE  LAST  THREE 
YEARS. 

BY  .1.    OWEN    ALEXANDER, 
chrinira!  Tjihoratonj,  Ih'iurrara. 


2J92 


3625 
5960' 
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PROFESSOR  MILLS     IN    THE   CHAIR. 


VISCOSITY  DETERMINATIONS. 

BY  EDMUND  J,  MILLS,  D,SC.,  F,R,S, 

In  the  ordinary  method  of  determining  vi.scosity  for 
technical  purposes,  an  oil  or  other  liquid  is  allowed 
to  run  out  of  a  pipette,  at  a  dcHnite  temperature,  and 
the  number  of  seconds  required  for  emptying  the 
pipette  is  observed.  A  similar  experiment  is  per- 
formed with  olive  oil,  used  as  a  standard  :  the  num- 
ber of  seconds  required  for  this  being  taken  as  100, 
the  proportional  number  of  seconds  required  for  the 
trial  oil  gives  the  desired  viscosity. 


When  the.  ordinary  temperature  is  the  tempera- 
ture of  tlie  determination,  ic  is  sufficient  for  technical 
purposes  to  work  in  a  room  not  directly  heated, 
and  to  carry  out  the  comparison  as  quickly  as 
possible.  For  the  temperature  of  UKi",  a  very  simjile 
apparatus,  illustrated  in  the  accompanying  figure,  may 
be  con.structed  out  of  materials  always  at  hand  in  any 
laboratory.  It  consists,  as  will  be  observed,  of  afiask — 
a  suitable  capacity  for  which  is  about  ."jOOcc.  This  is 
more  than  half  filled  with  water,  and  contains  in 
addition,  a  test  tube,  in  which  sufficient  lead  is  in- 
serted to  .sink  it  to  the  bottom  of  the  flask.  From 
the  mouth  of  the  tiask  jiroceeds  a  wide  tube  of 
adequate  length,  and  in  this  is  jilaced,  centrally,  and 
without  contact,  the  filled  pipette,  previously  closed 
at  the  to)i.  After  steaming  the  pipette  for  a  few 
minutes,  its  upjier  oritice  is  ojiened,  the  hot  liquid 
falls  gradually  into  the  tube  below,  and  the  time  for 
passing  certain  definite  marks  is  noted.  The  upper 
mark  is  the  ordinary  graduation  mark  of  the  pipette; 
the  lower  one  should  be  jilaced  above  or  at  the  jilace 
where  tlie  pipette  begins  to  taper  towards  its  iioint, 
there  being  much  retardation  of  the  fall  in  all  lower 
positions.  The  method  is,  in  fact,  always  liable  to 
grave  runs  if  the  last  few  drops  which  the  jiipette 
can  hold  are  taken  into  account. 


A  little  consideration  is  sufficient  to  show  that 
determinations  of  real  viscosity  cannot  be  made  in 
this  way.  When  an  oil  runs  out  of  a  pipette  much 
of  it  is  the  subject  of  mere  flow,  witliout  shear  ;  and 
where  the  viscosity  of  the  oil  is  low,  the  relation  of 
the  number  thus  obtained  to  the  actual  viscosity 
must  be  of  a  somewhat  di.stant  kind.  I'oisenille's 
method  is  the  only  one  whereby  real  viscosities 
can  be  accurately  obtained,  but  its  employment, 
though  suthciently  easy,  is  undoubtedly  not  quite  so 
simple  as  the  use  of  the  pipette.  The  apparatus  em- 
ployed by  Poiseuille  is  perfectly  well  known  in  phy- 
sical laboratories,  and  consists,  as  the  Section  is 
doubtless  aware,  of  a  capillary  tube  of  moderate 
dimensions  (accurately  nica.mred)  attached  to  a 
pipette  of  capacity  well  ascertained  between  two 
marks.  The  time  of  flow  from  mark  to  mark  is 
observed  as  in  the  usual  v>ipette  method.  The  mathe- 
matical formula  connecting  several  of  the  relations 
of  viscosity  was  worked  out  empirically  by  Poiseuille; 
it  has  since  been  deduced  from  hydrodynamical  con- 
siderations by  several  physicists  (cf.  Lamb,  "  A 
Treatise  on  the  jMathematical  Theory  of  the  ^lotion 
of  Fluids,"  p.  -l-li-.  (,'ambridge,  1879):  It  has  the 
advantage  of  being  easily  read  in  centimetre- 
gramme-second  units.  In  this  way,  each  determina- 
tion of  viscosity  has  a  meaning  of  its  own,  ai)art 
from  comjiarison  ;  or,  if  a  comiiarison  be  required,  a 
list  of  substances  can  be  provided  for  this  jiurpose, 
and  the  same  results  can  be  obtained  by  diti'erent  in- 
vestigators, using  different  apiiaratu",  and  operating 
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in  different  localities.  I  have  accordingly  thought  it 
might  be  useful  to  technologists  if  I  were  to  place,  on 
record  a  few  results  obtained  under  fairly  definite 
condition.s.  The  capillary  tubes  had  radii  ranging 
from  ■oyoCmm.  to  ■2545mni.,  a  length  of  7173  to 
82"lfimm,,  and  were  worked  at  pressures  under 
lOOOmni.  (water).  The  temperature  was  kept,  by 
means  of  a  water-jacket,  as  nearly  as  possible  at 
12°  C.  As  regards  the  li(|uids  examined,  the  ether 
Avas  prepared  from  ethylic  alcohol,  the  water  had 
been  recently  boiled,  and  the  remaining  i!ubstances 
were  of  a  high  degree  of  purity. 

If  (^  be  the  number  of  cubic  millimetres  of  licpiid 
traversing  in  t  seconds  a  capillary  having  a  radius  ?• 
millimetres  and  a  length  /  millimetres,  under  a  pres- 
sure of  p  millimetres  of  water,  the  viscosity  in 
absolute  measure  is  given  by  the  equation — 


It  is  a-ssumed  that  there  is  no  .«lip. 

The  results  are  contained  in  the  following  table. 
Specific  gravities  at  12°  Care  stated,  water  at  12° 
being  unity. 

VLSCOSITIES  AT  12-  C. 


Substances. 


Ether  

Carbonic  Disulphidc . . 

Benzene    

Carbonic  Tetrachloridi 

"Water    

Turpentine 

Broxburn  ""SSo" 

LrBRICANTS. 

Sperm  Oil 

Olive     

Lard      

Castor  


Sp.  Gr. 


V. 


•71089 
1-27276 

•f8C89 
1  G1033 
10000 

■87100 

•88527 


•0026109 

■0035937 

•00GGI5S 

•010622 

•011713 

•020788 

•oG^202 


■8S7S9  ■G8828 

■920)3  1-1.393 

•92051  I  16285 

■96511  |2r721 


V  (Water 
=  100). 


22-517 
30^GS1 
5G-7.39 
90-GS6 
100-000 
177  18 
179S-3 

5S7G'2 
9726-8 
13903- 
1854 10- 


DISCUSSION. 

Mr.  Stanfokd,  after  alluding  to  the  difficulties 
attendant  upon  viscosity  determinations,  invited  full 
discussion  of  the  paper. 

Mr.  P.'iTTl.so.v  wanted  to  know  what  was  the 
relation  between  the  lubricating  power  of  an  oil  and 
its  viscosity.  The  table  gave  for  sperm  oil  a  viscosity 
of  5876-2  (water= 100),  and  olive  oil  a  viscosity  of 
9726-8,  yet  they  preferred  the  former  as  a  lubricant. 
Castor  oil  again,  with  a  viscosity  of  185,440,  or  about 
20  times  as  great,  had  not  nearly  so  high  a  market 
value  for  lubricating  purposes  as  olive  oil.  Was 
there  any  relationship  whatever  between  the  two  1 

Mr.  Fyfe  said  that  many  undoubtedly  bought  their 
oils  on  the  strength  of  viscosity  tests  e.xclusively. 
This  was  most  misleading,  _  for  sperm  oil  at  once 
suggested  itself  as  low  in  viscosity,  and  highest  in 
lubricating  power.  Nobody  would  accuse  melted 
indiarubber  or  resin  of  being  lubricants,  notwith- 
standing their  high  viscosity.  So  far  as  the  oil  trade 
was  concerned,  buyers  were  now  finding  this  out  for 


themselves.  The  apparatus  exhibited  was  most 
interesting.  The  well-known  defects  in  the  apparatus 
at  present  in  use  had  induced  many  minds  to  devote 
attention  to  the  subject,  and  as  a  result  they  already 
had  pendulum,  air-bell,  and  more  lately  Redwood's 
agate  viscosimeters. 

Mr.  Tkrvet,  as  an  oil  works  manager,  agreed 
with  the  previous  speaker  that  it  was  a  mistake  to 
estimate  the  practical  value  of  a  lubricant  by  its 
viscosity.  The  author  had  pointed  out  the  import- 
ance of  preserving  a  constant  temperature  during 
these  viscosity  determinations.  Supposing  as  a 
practical  test  they  took  one  of  Napier's  little  machines, 
and  ran  it  at  a  very  high  speed  with  best  mineral 
lubricating  oil,  they  would  tind  the  oil  to  be  little  or 
no  good,  but  with  a  burning  oil  of  low  viscosity  the 
friction  almost  entirely  disappeared.  Again,  if  they 
heated  the  rubbing  parts  and  ajipiied  the  lubricating 
oil,  its  lubricating  property  was  enormously  increased, 
though  its  viscosity  was  diminished.  Again,  the  very 
thickest  and  most  viscous  fractions  of  our  mineral 
oils  were  perfect  lubricants  at  a  low  speed,  but 
absolutely  worthless  at  a  high  one.  Thus  mere 
viscosity  was  no  criterion  of  the  value  of  a  lubricant. 

Mr.  .T.  S.  Thomson  said  that  they  were  indebted 
to  the  author  not  merely  for  devising  a  machine  to 
test  viscosities,  but  for  showing  them  how  to  make 
any  number  of  apparatuses  Avhich  would  give  con- 
cordant results  in  the  hands  of  operators,  an  end  by 
no  means  attained  by  the  common  pipette  method. 
They  now  had  a  formula  which  would  enable  them 
to  reduce  their  results  to  an  absolute  standard.  He 
had  recently  seen  a  process  suggested  for  determining 
viscosity,  by  noting  how  long  an  air  bubble  took  to 
ri.se  through  a  given  column  of  liquid. 

Mr.  T.  L.  Patterson  suggested  that  the  greater 
viscosity  observed  in  the  case  of  .some  of  the  veget- 
able oils  of  low  lubricating  value  was  due  to  oxida- 
tion of  the  oil  as  it  passed  out  of  the  capillary  tube 
during  the  determination.  These  vegetable  oils,  and 
e.specially  castor  oil,  were  very  easily  oxidised,  and 
always ''gummed'' when  applied  on  journals.  Had 
the  author  tried  any  experiments  in  that  direction  % 

Professor  Mills,  in  reply,  said  that,  as  Jlr.  Fyfe 
had  pointed  out,  viscosity  was  only  one  factor  in 
determining  the  value  of  oils.  Durability  and  liability 
to  chemical  change  must  also  be  borne  in  mind. 
Cohesion  and  friction  altered  with  the  speed  of  rota- 
tion ;  in  fact  the  coefficient  of  friction  changed  tl>ree 
times  during  a  progi-es.sive  increase  in  the  rate  of 
revolution  from  a  very  low  rate  of  speed  up  to  about 
2000  revolutions  per  minute.  Frictional  alteration 
was  not  a  means  of  valuing  lubricants  :  thus  for 
example  tallow  was  far  more  liable  to  chemical 
change  at  a  high  temperature,  but  al.so_  much  more 
viscous,  than  mineral  oil.  The  suggestion  that  the 
high  viscosity  of  castor  oil  was  due  to  oxidation 
during  the  determination  was  entirely  out  of  the 
question.  Ca.stor  oil  did  not  "  gum  "  in  an  apparatus 
of  that  kind.  But  on  the  other  hand,  the  greater 
viscosity  of  castor  oil  doubtless  turned  upon  the  fact 
that  it  was  one-third  more  oxygenated  than  an  oleic 
glyceride  of  the  ordinary  type.  If  they  were  to 
theorise  about  the  intimate  constitution  of  castor  oil, 
they  might  suppose  it  to  be  in  itself  a  ready  gummed 
oil,  on  account  of  its  being  more  highly  oxygenated. 
Mr.  Ellis  and  himself  had  been  engaged  for  many 
years  in  carrying  out  a  whole  series  of  investigations  on 
viscosities,  by  ascertaining  the  laws  which  regulated 
the  ascent  of  hollow  glass  bulbs  in  various  media. 
But  they  got  far  too  close  a  scale  of  viscosity— ;.<■., 
the  numbers  were  far  closer  together  than  the 
"  Poiseuille  ''  figures  ;  so  that  in  order  to  obtain  the 
true  viscosities  which  he  had  laid  before  the  meeting 
he  had  had  to  revert  to  the  old  method  of  Poiseuille. 


150 


THE  JOUENAL  OF  THE  SOCIETY  Of  O&EMICAL  INDUSTRY.  [March  29.  issG. 


ON  MAUMENfi'S  TEST  FOR  OILS. 

BY   CHAS.   J.   ELLIS,    F.C.S. 

Maumene'.s*  test  "for  oils,  wliich  consists  in  noting 
the  ri.se  in  temperature  which  occurs  when  an  oil  i.s 
mixed  with  strong  sulphuric  acid,  is  one  of  very  con- 
siderable importance,  and  yields  results  of  greater 
quantitative  value  than  might  at  first  be  expected. 
A  suitable  weight  of  oil  to  use  is  lygrms.  ;  this  is 
weighed  in  a  beaker  of  about  50cc.  capacity  ;  .'icc.  of 
strong  sulphuric  acid,  of  r84  sp.  gr.,  is  then  run  care- 
fully down  the  side  of  the  beaker,  and  forms  a  layer 
below  the  oil.  The  bulb  of  a  thermometer  is  then 
immersed  in  the  mixture  and  the  temperature  noted. 
The  acid  and  oil  are  then  stirred  together  rapidly, 
using  the  thermometer  as  stirrer,  when  the  tempera- 
ture rises  ;  after  the  mixture  is  complete  (usually  in 
from  one  to  two  minutes),  the  maximum  temperature 
is  reached,  which  is  ahso  noted,  and  the  rise  in  the 
temperature  for  the  oil  in  question  thus  obtained. 
In  the  case  of  oils  such  as  olive  oil,  rape  oil,  cotton- 
seed oil,  etc.,  results  of  .several  experiments  coinciding 
within  1°  C.  are  easily  obtained,  and  when  two  of 
such  oils  are  mixed  together  the  jiercentage  of  each 
present  in  the  mixture  can  be  determined — at  any 
rate,  to  within  a  small  fraction — by  noting  the  rise  in 
temperature  which  takes  place  oti  mixing  the  oil 
with  sulphuric  acid  in  the  above  proportions. 

The  object  of  this  paper  is  to  lay  before  the  Section 
the  notes  of  some  experiments  which  I  have  recently 
carried  out  with  the  view  of  extending  the  applica- 
tion of  this  test  to  such  oils  as  the  drying  oils,  linseed, 
poppy,  nut,  etc.,  and  to  fish  oils,  to  which  it  cannot 
be  directly  applied  without  some  slight  modification. 
If  linseed  oil,  for  example,  is  mixed  with  strong  sul- 
phuric acid  directly,  as  in  the  case  of  olive  oil,  the 
action  is  extremely  violent ;  the  liquid  froths  up,  and 
a  large  quantity  of  gas  is  given  olT,  which  of  course 
carries  away  a  great  quantity  of  heat  with  it,  and  no 
standard  numbers  can  be  obtained,  which  would  be 
applicable  to  the  quantitative  estimation  of  such  oils 
when  mixed  with  any  of  the  oils  to  which  the  test  is 
directly  applicable.  Evidently,  then,  it  is  necessary 
to  mix  with  a  drying  or  a  fish  oil  some  liquid  which 
will  moderate  the  action  of  the  sulphuric  acid  upon 
it.  The  li(iuid  I  used  for  this  purpose  was  a  mineral 
lubricating  oil  of  '915  sp.  gr.,  and  as,  on  mixing  sul- 
phuric acid  witli  such  an  oil,  a  certain  rise  in  tem- 
perature takes  place,  it  is  first  necessary  to  determine 
the  rise  due  to  each  gramme  of  the  mineral  oil.  This 
I  tried  to  do  directly,  but  with  no  great  success,  as 
the  action  was  so  extremely  sluggish  that  the  mixture 
necessarily  lost  a  certain  quantity  of  heat  during  the 
experiment,  as  it  required  nearly  ten  minutes' stirring 
before  the  maximum  temperature  was  reached.  To 
accelerate  the  action,  I  mixed  the  mineral  oil  in  cer- 
tain proportions  with  colza  oil,  for  which  the  standard 
number,  when  not  mixed,  was  accurately  determined, 
and  found  to  be  55-8"  C.  It  might  be  expected  that 
various  mixtures  of  these  two  oils  would  .show,  as  rise 
of  temperature,  a  mean  between  the  rise  shown  by 
each  oil  separately,  dejiending  exactly  on  the  propor- 
tions in  the  mixture  ;  that  is  to  say,  supiiosing  a 
mixture  is  taken  of  wgrms.  mineral  oil  and 
(li>-n)gTms.  colza,  and  that )/  represents  the  rise  due 

^5*8 

to  each  gramme  of  the  mineral  oil,  and  ' the  rise 

15 
due  to  each  gramme  of  colza,  we  might  expect  to  get 

.-.r.Q 

a  total  rise  of  «y  +  (15-w)'— —  degrees  C.  This, 
however,  appears  not  to  be  quite  the  case  ;  and  the 

•  Paris.  Comptcs  Eendus.  xxxv.  1852.  pp.  572-573.  Erdm. 
Joum.  Prak.  Ohem.,  Iviii.  1853,  pp,  26—28.  Joxirn.  <ie  Pharm., 
XXV.  1851,  pp.  210-215. 


smaller  the  quantity  of  mineral  oil  in  the  mixture 
the  greater  appears  to  be  the  value  of  //,  if  we  sup- 
pose the  rise  due  to  each  gramme  of  the  vegetable 
oil  to  remain  constant,  whatever  the  mixture.  Pro- 
bably it  is  not  exactly  so,  but  it  is  convenient  to  credit 
all  the  discrepancy  to  the  retarding  oil,  and  then  a 
simple  formula  can  be  employed  winch  allows  of  the 
rise  in  temperature  due  to  each  gramme  of  the  mineral 
oil  being  calculated  : — 

Let  y  —  rise  in  temperature  due  to  each  gramme 
of  mineral  oil  ; 
.r  =  the  fraction  of  the  mixture  consisting  of 
mineral  oil  ; 
a  and  b  =  constants  depending  on  the  conditions 
of  the  experiment  and  the  i)articular 
mineral  oil  employed. 
Then  //  =  «  -t-  Im: 

I  have  tabulated  below  the  results  of  experiment.^, 
and  it  is  seen  that  the  experimental  value  obtained 
for  //,  on  the  above  assumption  regarding  the  vegetable 
oil,  agrees,  within  error  of  experiment,  with  the  value 
calculated  from  this  formula.  Colza  and  olive  were 
the  two  oils  which  I  used,  but  apparently  the  same 
conclusion  could  be  deduced  from  others,  if  the  maxi- 
mum temperature  attained  in  the  experiment  is  not 
allowed  to  exceed  about  00'^  C,  for  the  numbers 
which  I  have  worked  out  for  the  drying  and  fisL  oils 
have  all  been  calculated  from  experiments  on  mix- 
tures containing  at  least  two  ditierent  proportions  of 
mineral  oil,  and  these  agree  tolerably  closely. 

Table  I. — Mixture- lagrnis.  (Colza  and  Mineral  Oil.) 


Rise  in  temp. 


i-o  grniB. 
!  =  7-5     „ 

l-W       „ 
5  =  11-25  , 


I 


55-8'  C. 
15-0 
37-75 
28  75 
21-1 


Due  to  Colza. 


55-8*  C. 

37-2 

27-9 

18-6 

1395 


1-560"  C. 
1313 
1-015 
•902 


Table  II. — Mixture  =  15grm8.  (Olive  and  Mineral  Oil. ) 


X 

Rise  in  temp. 

Dae  to  OUYe. 

J/ 

— 

39-6-  C. 

39-6*  C. 

— 

3-5  grms. 

310 

26-1 

1-520'  C. 

.i-7-5      „ 

297 

198 

1-320 

i  =  10       ,. 

23  1 

13-2 

■990 

i  =  11-25,. 

19-75 

9-9 

•876 

The  value  for  a,  deduced  from  the  above  experi- 
ments, is  2-116  ;  and  for  b,  -  1'6-14.  Table  III.  gives, 
side  by  side,  ;/,  calculated  from  the  formula,  and  //, 
taken  from  the  mean  value  in  Tables  I.  and  II.  In 
the  fourth  column  I  have  placed  the  total  number  of 
degrees  C.  to  be  deducted  for  the  mineral  oil  for  each 
value  of  .V. 

Table  III. 


X 

i 

1    V  from  j/=^a 

+hi 

Me,in 

eipenment<il 

Talue  of  y. 

To  be  (leduclel 
from  I  ise  for 
Miueral  oil. 

1 

i 

1-568 

1-510 

7-84 

1 

l-29t 

1-3IG 

970 

i 

1-020 

1-003 

1020 

J 

■883 

-8S9 

9-93 
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Tables  IV.  and  V.  give  the  results  of  experiments 
with  several  drying  and  tisli  oils  ;  Table  IV.  relates 
to  mixtures  containing  i\  of  the  oil  in  question  and  5 
of  mineral  oil  ;  Table  V.  to  mixtures  containing  |  of 
the  oil  in  question  and  4  of  mineral  oil,  the  total 
■weight  of  the  mixture  used  being,  of  course,  l.'igrms. 
In  the  third  column  I  have  jilaced  the  maximum 
temperature  attained,  as,  in  almost  all  the  experi- 
ments, I  found  that  the  higher  the  maximum  tem- 
perature tlie  higher  the  value  for  each  gramme  of  the 
oil  in  (juestion,  and  that  when  the  maximum  tem- 
perature was  much  over  (iO°  C.  no  concordant  results 
could  be  obtained,  which  seems  to  indicate  that  above 
that  temperature  further  reactions  set  in  between  the 
sulphuric  acid  and  the  oil.  It  is  therefore  of  import- 
ance that  the  mixture  should  be  made  in  such  propor- 
tions that  the  highest  temperature  attained  may  be 
below  G0° — in  fact,  it  is  well  to  keep  it  even  below  '^O". 
This  can  easily  be  managed  by  making  a  preliminary 
trial  of  the  (piantity  of  mineral  oil  to  use.  All  these 
numbers  are  the  means  of  several  determinations 
agreeing  fairly  closely. 

Table  IV. 


Name  ok  Oil. 

Rise  in  temp. 
-10  2°  for 
Mineral  oil. 

MiiximiDU 
temp, 

60' 

Rise  due  to  each 

yramme  of  oil 

in  question. 

Linseed  (raw) 

39-1 

7-82- 

(boiled)    .. 

3T8 

55 

6-7G 

Poppy-seed 

22-3 

46 

1-16 

Xut  oil      

25-6 
380 

45 
56 

5-12 

Scotch  cod-liver   . . 

7-00 

„       skate  liver.. 

39-5 

58 

7-90 

ling-liver  .. 

30-3 

51 

6-06 

Haddock-liver  

38-0 

60 

7-60 

The  bromine  absorptions  (with  the  exception  of  the 

two  linseed  oils  and  the  nut  oil,  which  were  specially 
determined  for  this  paper)  are  taken  from  papers  by 
Dr.  Mills,  on  "The  Quantitative  Estimation  of  Fats 
and  Oils,"  and  on  "Bromine  Absorptions"  (this 
Journ.  pp.  36G-3o8,  1884,  and  pp.  96—98,  1885). 
Besides  the  above  oils,  I  made  a  test  of  a  good 
average  sample  of  rosin  oil.  This  was  determined 
without  admixture  of  mineral  oil,  and  the  rise  for 
each  grm.  found  to  be  ToS". 

In  order  to  test  the  practical  value  of  the  above 
numbers  for  determining  the  quantity  of  two  oils  in 
a  mixture,  I  had  mixtures  made  up  for  me  by 
another,  the  percentage  composition  of  which  I  was 
not  told  till  after  returning  the  results  obtained  by 
experiment.  Two  mixtures  of  two  oils  each  -svere 
given  me,  the  first  consisting  of  cod-liver  and  ling- 
liver  oils.  This  I  examined  by  ifaumene's  test, 
using  a  mixture  of  the  oil  with  twice  its  weight  of 
mineral  oil  added,  and  found  it  contained  4.3-3  per 
cent,  cod-liver  and  56-7  per  cent,  ling-liver,  the 
actual  mixture  being  41 -?  per  cent,  cod-liver, 
and  583  per  cent,  ling-liver.  The  other  mix- 
ture was  colza  and  raw  linseed.  On  testing 
this  mixture  -svith  twice  its  weight  of  mineral  oil 
added,  I  found  31  per  cent,  lin.seed  and  69  per  cent, 
colza,  and  with  three  times  its  weight  of  mineral  oil 
added,  30-9  linseed  and  69-1  colza,  the  actual  mixture 
being  29-9  per  cent.  linseed  and  70-1  per  cent,  colza. 
It  is  hardly  necessary  to  mention,  in  conclusion,  that 
.V,  a,  and  b  in  the  formula  ( //  =  a  +  h.r)  must  be  specially 
determined  by  experiment  for  any  particular  mineral 
oil  which  is  to  be  used  as  retarding  agent,  and  that 
if  the  numbers  given  are  used  as  standards,  the 
conditions  of  the  experiment  must  be  strictly  ad- 
hered to. 

DISCUSSION. 

Mr.  Tervet  asked  if  allowance  had  been  made  for 
the  relative  specific  heats  of  the  oils  experimented 
upon  ?  Mineral  oil  had  a  very  low  specific  heat  as 
compared  with  certain  animal  and  vegetable  oils  ; 


Table  V. 


Name  of  Oil. 

Rise  in  Tempera- 
ture—9-93' 
for  Minernl  Oil. 

Maximum 
Temperature. 

n\i"Vf''oT'      Bromine 'a^scp- 
in  question.                    *'°"- 

28-57 
21-87 
17-32 
17-99 
27-82 
29-77 
22-07 
27-57 

18° 
16- 
37- 
35- 
48' 
48* 
41- 
19- 

1 
7-G2                          81-25^ 
6-63                          81-50 
4-62             1             .58-51 

Linseed  Boiled              . .   . 

Poppy -seed       

Xut  Oil 

4-80 
7-42 
7-91 

5-88 
7-35 

72-71 
81-61 

109-20 
82-11 

109-84 

Skate-liver  ... 

Ling-liver  

Haddock-liver 

It  will  be  noticed  that  in  most  cases  the  numbers  in 
Table  V.  are  slightly  lower  than  in  Table  IV.,  the 
maximum  temperature  being  also  lower.  Poppy-seed 
oil  and  nut  oil  were  most  affected  by  a  change  in 
maximum  temperature,  and  it  was  extremely  difHcult 
to  obtain  concordant  results  with  those  oils  at 
different  temperatures.  I  tried  mixtures  of  half 
mineral  and  half  of  each  of  these  oils,  and  the 
numbers  were  considerably  higher  than  the  above. 
Cod-liver,  skate-liver,  and  haddock-liver  oils  show 
approximately  the  same  numbers  ;  but  ling-liver 
distinctly  lower.  At  the  commencement  of  the 
mixing  of  the  acid  with  the  fish  oils,  a  purple  colour 
is  noticed,  which  soon  changes  to  brown.  This  purple 
colour  is  particularly  intense  in  the  case  of  ling-liver. 


and  if  one  of  these  latter  were  mixed  with  various 
proportions  of  mineral  oil,  the  amount  of  heat 
generated  must  vary  in  proportion  to  the  amount  of 
mineral  oil  present.  For  instance,  if  in  one  experiment 
colza  and  A  proportion  of  mineral  oil  were  taken, 
then  the  resulting  temjierature  ought  to  be  different 
from  that  obtained  when  colza  and  B  proportion  of 
mineral  oil  were  mixed  together. 

.Mr.  Staxfoed  asked  what  was  the  range  of  tem- 
peratures in  these  mixtures,  at  least  .some  of  the 
more  important  ones  1 

Mr.  McArthdr  asked  what  action  took  place  be- 
tween sulphuric  acid  and  these  vegetable  oils  1  Did 
the  amount  of  heat  generated  depend  on  the  amount 
of  oxygen  in  the  oil  ;  and  why  was  colza  oil  used  as 
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a  medium  1    Would  not  water  do  to  dilute  the  sul-  ' 
phuric  acid  with  i 

Mr.  J.  S.  Thojison  pointed  out  a  feature  in  the 
anal.ysis  of  fatty  oils  which  the  author  had  not 
touched  upon.  No  doubt  his  modification  of  Mau- 
mene's  test  enabled  him  to  deal  with  mixtures  of 
two  known  oils.  But  suppose  they  -nere  given 
a  samjile  of  rape  or  seal  oil,  stated  generally  to  be 
adulterated,  the  question  would  at  once  he  what  the 
adulterant  was,  and  until  that  was  settled  the  test 
would  be  useless.  He  knew  of  no  method  which 
would  enable  them  to  determine  the  relative  ])ro- 
portions  of  two  oils,  the  very  nature  of  which  was 
unknown. 

The  Chairman  said  that  the  author's  paper  cer- 
tainly put  ilauinenc's  test  for  oils  on  a  more  satis- 
factory footing,  and  his  modification  enabled  them  to 
class  oils  which  hitherto  the  test  had  failed  to  deal 
with.  y,y  adopting  this  expedient  of  diluting  the  oil, 
he  had  succeeded  in  obtaining  temjjeratures  by  which 
he  could  ascertain  within  aliont  2  i>er  cent,  tbe  com- 
position or  admixture  of  two  oils  not  mixed  by  him- 
self. This  was  a  most  important  result,  for  he  had 
thus  given  precision  to  a  test  which  had  heretofore  1 
materially  lacked  it. 

Mr.  Ellis  said  :  In  reply  to  Mr.  Tervet's  remarks, 
I   do   not   see   that   different   oils    having    difTerent 
.specific  lieats  has  much  to  do  with  the   matter  in 
hand.     It  is  a  simiilo  fact  that  a  given  rise  in  tern-  j 
perature  results  when  any  particular  oil  and  strong  ! 
sulphuric  acid  are  mixed  in  given  ]]ro|>ortions.     Of 
course  the  specific  heat  of  the  oil  in  rjuestion  is  one 
factor  in  the  cause  of  the  particular  rise  for  that  oil ; 
but  the  effect  is  all  that  the  test  is  concerned  with. 
I  have  specially  stated,  at  the  end  of  the   pajier,  that 
if  the  numbers  given  are  used  as  standards,  the  exact 
conditions  of  the  experiment  must  lie  adhered  to.     It 
will  be  seen  from  tlie  tables,  tliat  in  the  case  of  such 
oils  as  this  paper  deals  with,  the  rise  in  temi)erature 
per  gnu.  is  less  as  the  proportion  of  retarding  oil  in 
the  mixture  is  greater.     Mr.  Stanford  asks  me  to  give 
one  or  two  numbers  showing  the  range  of  tempera- 
ture in  the  experiments.     The  maximum  temiierature 
in  any  experiment  was  (jO"  C.,the  initial  temiierature 
being  somewhere   about  10'^  in  all   the   cases  ;   the 
greatest  range  of  temperature  was  therefore  about 
50°,  and  the  least  was  about  27°.     It  is  perfectly  easy 
to  get  two  experiments  with  a  given  mixture  coincid-  j 
ing  within  from  a  half  to  one  degree  C.      To  answer  \ 
the   first   of    Mr.    McArthur's    questions   would    be  , 
rather  a  lengthy  matter.     As  to  the  second,  diluting'; 
the  acid  would  hardly  be  a  suitable  method  of  pro-  i 
cedure,  lor  the  action  of  dilute  sulphuric  acid  on  oils  ' 
is   materially  different   from  tliat  of  strong,  and  in  j 
most,  if  not  in  all  cases,  the  use  of  dilute  acid  would  ! 
cause  too  trilling  a  rise  in  temperature  to  serve  as  a 
test  of  any  degree  of  accuracy.      I  agree  with  the 
gentleman  who  spoke  last,  that  the  qualitative  tests  | 
lor  oils,  as  at  present  know^n,  arc  as  a  rule  extremely 
poor  ;  but  from  evidence  gained  by  apjilying  several  ; 
quantitative  tests  to  any  nuxture  containing  not  more 
than  two,  or  at  most  three  oils,  which  is  generally  the 
case  in  practice,  a  very  fair  idea  of  what  the  various 
oils  in  the  mixture  are,  can  generally  be  obtained 
However,  this   paper  does  not   profess  to  deal  with 
the  qualitative  testing  of  oils,  but  is  merely  an  ex- 
tension of  one  of  the  more  useful  quantitative  tests. 

— ♦«*>**««»«<^ — 
ON  THE  ESTIMATION  OF  ALUMINA  AND  • 

OXIDE    OF    IKON     IN    MINERAL    PHOS 

THATES  AND  JIANUKES. 

BY    ROBERT   T.   THOMSON. 

This  process  is  in  a  somewhat  un.-atisfactory  con 
dition,  and  this  is  chiefly  due  to  the  ignorance  which 


prevails  with  regard  to  the  composition  of  the  phos- 
phates of  aluminium  and  iron,  which  are  ]irecipitated 
m  the  ordinary  method  of  determination  The 
following  investigation  was  made  with  the  view  of 
ascertaining  the  best  process  of  determining  these 
compounds  in  the  jihosphates  of  commerce.  It  will 
be  desirable  to  consider  first  the  methods  of  sepaiat- 
ing  the  iihosphates  cf  aluminium  and  iron  from  acid 
solutions  containing  these  bodies,  in  ct>njunction  w  ith 
phosphate  of  lime. 

A iiuniitiliim  Arddti'  Mithod. — This  is  the  chief  or 
only  method  extensively  in  use  for  the  sej  aration  of 
alumina  and  oxide  of  iron  from  phosphates  of  lime, 
etc.  Dr.  .fames  Bell  ("Chemistry  of  Foods, '  I'art  IL) 
has  objected  to  the  ojieration  being  conducted  in  the 
cold,  on  the])lea  of  incomplete  precipitatiim.  As  the 
result  of  many  experiments  I  have  never  had  a  single 
case  of  the  precipitation  being  defective  in  the  cold, 
except  where  there  was  a  great  deal  less  jihosphoric 
acid  present  than  was  n  quired  to  form  normal 
aluminium  ])hosiihate.  This  being  the  case  it  would 
seem  advisable  to  adhere  to  precipitation  in  the  cold, 
or  at  most  only  warm  solution,  seeing  that  ]'lios])hate 
of  lime  isea.sily  enougli  carried  down,  without  increas- 
ing this  facility  by  resorting  to  an  aindess  boiling.  In 
the  experiments  which  I  shall  (juote  this  method  was 
emjiloyed  in  the  following  manner  :  To  the  acid  solu- 
tion to  be  tested,  which  varied  from  100  to  2(.0cc.  in 
bulk,  ammonia  was  added,  till  a  .slight  cloudiness  was 
produced,  and  then  50cc.  of  ammonium  acetate  solu- 
tion, which  had  been  previously  mixed  with  occ.  of 
ordinary  acetic  acid.  The  ammonium  acetate  was 
prepared  by  neutralising  a  quantity  of  the  acetic  acid 
referred  to  (containing  about  40  per  cent.  (VHiO.j), 
with  ammonia,  of  sp.  gr.  '94.  The  mode  of  washing 
the  precipitate  will  be  described  further  on. 

JW'iitriilisiitInn  MfthoiL — I  have  named  this  the 
neutralisation  method,  because  it  consists  in  simply 
adding  to  the  acid  solution  of  the  mixed  iihosjihatcs, 
ammonia,  soda  or  potash,  until  neutral  to  lakmuid 
paper.  In  a  ]iaper  published  about  two  years  ago,  I 
incidentally  called  attention  to  the  fact  that  when  an 
acid  solution  containing  the  phos])hatcs  of  aluminium, 
iron,  and  calcium  was  neutralised  with  cau.stic  .soda, 
using  methyl  orange  as  indicator,  the  two  first-named 
compounds  were  precipitated.  When  these  are  prestnt 
in  considerable  quantity,  it  is  almost  impossilde  to. 
get  a  good  end-reactionwith  methyl  orange,  but  I  have 
founci  that  the  neutralisation  can  be  tffccted  with 
great  accuracy  when  blue  lakmoid  paper  is  emi)loyed. 
The  best  way  to  proceed  is  to  neutralise  the  most  of 
the  free  acid  with  dilute  airjmonia  (about  sp.  gr.  '97), 
then  drop  half-normal  ammonia  from  a  burette  till 
the  blue  colour  of  the  paper  is  unchanged,  or  shows 
only  a  faint  alteration  towards  purple, when  inimer.sed 
in  the  mixture  for  a  minute  or  two.  At  this  point 
the  ]ihosi>hates  of  aluminium  and  iron  are  entirely 
precipitated,  while  the  most  acid  I'hosphates 
of  calcium  (CaH^ 21*04 ),  magnesium,  ammonium 
(NHiH.^POj),  sodium  and  potassium  (if  all  are 
pre-ent),  remain  In  solution. 

Comjiosifioii  <if  the  Aluminium  Plfsjihulr  Pre- 
cipitate.— Having  now  described  the  methods  of  jire- 
cipitation,  the  next.stei)  is  obviously  to  detcrnunethe 
composition  of  the  phosphates  thus  obtained,  and  wo 
will  first  consider  that  of  thi^  aluminium  jihosphate. 
Experiments  were  made  by  dissolving  varying  (pian- 
tities  of  ordmary  phosphate  of  sodium  of  known 
strength,  in  water,  adding  a  little  hydrochloric  acid, 
and  Igrm.  of  jaire  annnonia  alum,  in  which  the 
alumina  had  been  determined  by  precipitation  with 
ammonia.  The  solutiims  thus  obtained  were  now  \nx- 
cipitated  in  the  cold  by  the  two  methods  described 
above,  filtered,  anil  washed  lirst  with  cold,  and  then 
thoroughly  with  hot  water.      After  washing  several 
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times  with  water,  the  filtration  became  tedious,  and 
the  precipitate  partially  lost  its  gelatinons  forni.  The 
hishest  weight  of  preciiiitate  obtained,  even  with  ten 
times  more  phosphoric  acid  than  was  reipiired  to  form 
normal  alnminium  jihospliate,  was  '2491,  instead  of 
■270grm.,  had  pure  ALP.^Os  been  weighed.  Similar 
results  were  brought  out  when  the  precipitate  was 
washed  with  dilute  amniouiuni  acetate,  although  the 
jiresenceof  the  ammonium  salt  enabled  the  precipitate 
to  retain  its  gelatinous  condition,  and  made  the  fil- 
tration much  more  speedy.  The  following  were  the 
results  : — 

Anunonia  alum  used   Igrni. 

=  .-\LO. ■\]:io'  ,, 

=  A1.",P.,0,    -2700     „ 


tated,  but  can  only  be  retained  in  that  condition  by  the 
mode  of  washing  suggested.  The  compound  formed 
in  presence  of  two  equivalents  of  phosphoric  acid  was 
analj'sed,  and  gave  the  following  figures  :  — 

Theoretical 
Composition 
of  A1.,P,0.. 

Al,03  4305   4-2  Oi 

PjOj    5G70  57  06 


Equivalents  ot 
PiOj  added. 


Method  of 
PrcciiJitation. 


Weight  of 

Al  Phosphate 

precipitate. 

..   ••2460gnii ainmoidam  acetate. 

..   ••2491    

..   •2465   ,,      neutralisation. 

..   "2452   „      

..   •2490   , 


Considering  that  these  results  are  tolerably  close  to 
each  other,  I  at  tirst  drew  the  coiicltision  that  a  basic 
phosphate  of  aluminium,  of  fairly  constant  com- 
position, was  in-ecipitated,  even  when  a  large  excess 
of  phosphoric  aciil  is  added.  I'ut  this  idea  had  to  be 
rejected  when  I  afterwards  found  that  ]iure  water  had 
a  dissociating  action  on  precipitated  aluminium  phos- 
jihate,  and  that  the  washings  came  away  slightly  but 
distinctly  acid,  long  after  the  excess  of  phosphoric 
acid  employed  could  reasonably  be  expected  to  be 
washed  away.  An  experiment  with  Igrm.  of  alum 
was  made  to  prove  thi.s.  The  ]irecipitation  was 
ett'ected  by  the  neutralisation  method,  and  only  about 
four-tifths  of  the  phosphate  of  sodium  reipiired  to 
form  normal  phosphate  with  the  alumina  present 
was  added.  The  filtrate  (about  lOOcc  )  contained 
about  (Imilligrms.  of  P-_.0^,  and  the  precipitate  was 
w-ashed  several  times  with  hot  water  to  remove  any 
traces  of  acid  phos])hate  of  sodium  or  ammonium 
tbat  might  remain.  The  washing  was  then  continued 
with  hot  water,  until  half  a  litre  of  filtrate  was 
obtained,  and  the  phosphoric  aciti  determined.  The 
results  showed  21milligrms.  of  P2O.,,  but  alumina 
could  not  be  detected.  The  composition  of  the  ]ire- 
cipitate  was  basic  to  .start  witli,  and  had  it  been 
purely  normal,  the  action  of  the  water  vvouM  probably 
have  been  greater. 

The  next  series  of  tests  was  made  by  the  tw'o 
methods,  but  the  washing  was  effected  with  a  cold, 
then  a  hot  one  per  cent,  solution  of  ammonium  nitrate, 
containing  an  amount  of  di-acid  ammonium  phosphate 
(NH^H.J'O,)  e(iual  to  -Oogrm.df  P.O.,  per  litre, 
then  giving  a  final  single  wash  with  pure  water,which 
would  ]iractically  remove  the  phosphoric  acid  in  solu- 
tion, and  not  affect  the  composition  to  an  appreciable 
extent.  The  jihosjihoric  acid  was  estimated  in  a 
jiortion  of  the  filtrate  obtained  by  washing  the  jn-e- 
cipitate,  and  the  jiroportion  found  agreed  with  that 
really  present  in  the  original  solution.  It  was  tbus 
apparent  that  the  latter  was  without  action  on  the 
aluminium  phosphate  precipitate.  The  following  are 
the  results  : — 


A1,I\0. 
Precipitate. 


lOO-So 


100^ 


'^ii".jr'id"ded'"  Al  pZsphite 
p,Uj  adoea.       precipitate. 

1-5  -2606  ... 


Method  of 
Precipitation. 


The  phospliori3  acid  was  determined  by  thecombina 
tion  of  tlie  molybdate  and  magnesia  methods,  and 
the  alumina  was  estimated  in  the  molybdate  filtrate  " 
by  precipitation  with  a  slight  excess  of  ammonia. 

I  may  also  notice  at  this  stage  another  method  of 
precipitating  aluminium  phosphate.  This  is  also  a 
neutrali.sation  method,  but  is  the  reverse  of  that 
already  described,  and  consists  in  adding  hydrochloric 
acid  to  a  caustic  soda  solution  of  alumina  and  phos- 
phate of  sodium,  until  neutral  to  lakmoid  paper.  An 
experiment  with  one  eipiivalent  of  P.jO.-,  to  one  of 
ALO:,  gave  •2380grm.,  and  with  two  eiiuivalents 
•25b.')grm.  of  aluminium  phosphate,  instead  of  •2700 
grm.  It  would  thus  appear  that  even  with  two 
eipiivalents  of  phosjihoric  acid  a  basic  compound  is 
formed,  and  it  would  no  doubt  be  unsafe  to  use  this 
method  of  neutralising,  even  if  more  pihosphoric  acid 
would  give  rise  to  a  normal  compound. 

Compjsitioii  of  the  Ir>in  Phos  hnic  P rccqiitatc . — 
All  the  remarks  made  with  regard  to  the  aluminium 
phosphate  apply  to  the  analogous  iron  compound. 
The  precipitate  is  also  deC'Unposed  when  subjected  to 
hot-water  washing,  and  recpiires  the  same  washing 
with  ammonium  nitrate  solution,  containing  a  minute 
quantity  of  di-acid  ammonium  phosiihate,  to  enable 
it  to  retain  the  normal  condition.  The  following  are 
the  results  of  experiments  made  with  1  grm.  of  pure 
iron  alum  (Fe^(NH4)..4S<)i  -<  24H.O),  u.sing  different 
proportions  of  sodium  phosphate,  and  precipitating 
by  both  methods  :  — 

Iron  ahiiii  used  Igrni. 

=  Ke„() -1660      ,, 

=Fe;PlO, -3133      ,, 

Equivalents       Weight  of 
o(  PjOj       FCj  Phosphate 
added.  precipitate. 

1   •27.56grin.  ... 

5  •2980  ,,     .. 

1  -2770  .,     ... 

1   •29S5 

1-5    ...  -312.5  ,,     ... 

5       ...  -3134  ,,     ... 

1-5    ...  -3130  ,,     ... 

5       ...  •3137  ,,     ...  ,,  ,, 

The  precipitates  of  the  last  five  experiments  were 
washed  with  the  ammonium  nitrate  and  phosphate 
mixture.  It  is  obvious  that  those  obtained  with  To 
(and  upwards)  equivalents  of  i)hos]ihoric  acid  are 
purely  normal  phosphate  of  iron  (Fe.iP^Of,).  One  of 
them  was  analysed,  and  gave — 

y    p  ^  Theoretical 

ij>       -     t  ?„  Composition 

Precipitate.  ^f  Fe,P.,0, 

Fe.,0 53^0o  52-98 

■P.,0/  46-82  47-02 


neutralisation. 

2  -2095  

5  "2704  

2  -2702  ammonium  acetate. 

These  results  show  that  if  at  least  two  equivalents 
of  P.jO,-,  and  one  of  AI.^O;.,  are  present  together, 
normal  aluminium  phosphate  (AI„P„0(.)  is  precipi- 


llelhod  o( 
Precipitation. 

ncutr.ilisation.      )  w-ashed 
f    with 
aniiiiiiniuui  acetate.  )  water, 
neutrahsation. 


amtuoniuin  acetate. 


99-87 


100- 


Effct  0/  .V(iii//ir  Sulfx.— Two  experiments  were 
finally  made  by  both  jirccipitation  methods,  in  order 
to  observe  whether  the  presence  of  metallic  .salts, 
other  than  those  of  ammonium,  sodium  and  potassium, 
had  any  effect  on  the  accuracy  of  the  results.  The 
determinations  were  made  in  both  cases  with  a 
mixture  of  -iygrm.  ammonia  alum,  '2b  iron  alum,  '5 
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manganese  sulphate,  'o  zinc  suliihate,  "5  calcium 
chloride,  and  '.J  of  uifignesiuni  suliihate.  The  jiie- 
cipitates  should  weigh,  if  nothing  else  were  carried 
down,  ■14.")8grni.  I'y  the  neutralisation  method,  l^as 
prin.  was  obtained,  and  this  is  not  so  very  far  out,  as 
it  contained  a  little  manganese,  which  could  be 
removed  by  dissolving  and  reprecipitating.  By  the 
acetate  of  ammonia  process  the  ])recipitate  weighed 
■272(igrm.,  or  nearly  double  the  correct  weight,  and  it 
Contained  both  manganese  and  zinc.  Neither  of  the 
precipitates  contained  a]ipreciable  quantities  of  lime 
or  magnesia.  It  is  evident  that  the  ammonium 
acetate  process  would  be  useless  in  presence  of 
manganese  or  zinc,  but  that  the  neutralisation  would 
eft'ectively  separate  these  metals.  I  had  not  time  to 
make  confirmatory  I (uantitative  experiments  on  this 
part  of  the  .subject ;  but  qualitative  tests  showed  that 
on  mixing  sulphate  of  manganese  or  zinc  with  phos- 
phoric acid,  a  jirecip'itate  w-as  produced  on  addition  of 
ammonium  acetate  ;  but  no  effect  was  observed  on 
neutralising  w'ith  ammonia,  when  lakmoid  paper  was 
employed  as  indicator,  the  addition  of  alkali  being 
stopped  when  the  paper  showed  a  slight  change  to 
purple.  . 

SnmvKt))/  of  Determmiitiiin  of  Alumin/i  and  Oxide 
of  Iron  ui  Commnrinl  Fhoxp/inte'. — Two  or  three 
grnis.  may  be  taken,  dissolved  in  hydrochloric  acid, 
evaporated  to  dryness,  the  residue  dissolved  again  in 
hydrochloric  acid,  diluted,  and  filtered.  The  phos- 
phates of  aluminium  and  iron  are  then  precipitated, 
either  by  ammonium  acetate  or  neutralisation,  as 
described  at  the  outset  of  the  paper.  The  large  excess 
of  acetic  acid  used  in  the  former  case  may  be  objected 
to,  but  only  by  its  influence  can  all  the  lime  be 
removed.  It  has  no  effect  on  the  precipitates.  The 
precipitate  is  then  collected  on  a  filter,  and  wa.shed 
several  times  with  cold  one  per  cent,  solution  of 
ammonium  nitrate  containing  di-acid  ammonium 
phosphate  (XHiH.jPOJ,  equivalent  to  -OSgrm. 
P.-Or,  per  litre.  It  must  then  be  thoroughly 
washed  with  the  same  .solution  (hot),  and  finally  once 
with  pure  water,  then  dried,  ignited,  and  weighed.  It 
may  then  be  dissolved  in  hydrochloric  acid,  reduced 
with  protochloride  of  tin,  and  the  iron  determined  by 
standard  i)otassium  bichromate.  The  result  is  calcu- 
lated to  FeoP.,0,s,  which  is  subtracted  from  the 
weight  of  the  precipitate,  and  the  remaining  AL-P.^Og 
calculated  to  alumina.  The  following  results  were 
obtained  by  mi.xing  about  .3grm.s.  of  Ca^jSPO,,  with 
varying  quantities  of  ammonia  alum  and  iron  alum, 
and  determining  the  alumina  and  oxide  of  iron  as 
described  : — 

Grm.  of  Grni.  of  Grin,  of  (!rm.  of 

AljO-  used.     AljO,  found.      Fc.O,  used.      Fc  O,  found. 

■0341  *03.52  -03.32  0339 

•0341  0348  -0198  -0500 

•0341  *034e  -0498  -0499 

•0.iG8  *0.5S0  -0830  •0835 

•0568  -0.178  -08.30  0835 

Those  marked  with  an  asterisk  were  done  by  t!ie 
neutralisation  method. 

If  a  high  result  is  apprehended  from  the  jirecipita- 
tion  of  phosphate  of  lime,  the  jirecipitate  may  be 
dissolved  in  hydrochloric  acid,  excess  of  caustic  soda 
added,  boiled,  and  filtered.  The  iron  can  then  be 
determined  by  a  volumetric  iiroccss  in  the  in.soluble, 
and  the  alumina  determined  in  the  filtrate,  after 
acidifying  with  hydrochloric  acid,  by  either  of  the 
methods  described  above.  It  would  he  well,  however, 
to  add  sonic  phosphori:  acid  or  phosphate  of 
ammonium,  to  ensure  the  iiresence  of  an  excess  of 
the  former  sufficient  to  produce  normal  aluminium 
jihosphate. 

Dr.  Clark  has  mentioned  to  me  that  in  certain 


mineral  phosphates  containing  fluoride  of  calcium,  he 
could  not  get  the  jireoipitated  ijho.sphates  free  from 
lime,  even  after  redissolving  and  reprecipitating. 
This  he  thinks  is  jjossibly  due  to  the  precipitation  of 
fluoride  of  calcium,  which  might  not  be  decomposed 
by  evaporation  with  hydrochloric  acid.  1  have  found 
that  a  mixture  of  chloride  of  calcium  and  hydro- 
fluoric acid  does  give  a  gelatinous  precipitate  with 
ammonium  acetate.  Of  course,  this  interference  of 
fluorides  can  be  obviated  by  first  heating  the  weighed 
j  jiortion  of  the  .sample  with  strong  sulphuric  acid  till 
I  these  compounds  are  decomposed,  and  all  the  hydro- 
I  fluoric  acid  is  expelled.  The  residue  may  then  be 
treated  with  hydrochloric  acid,  and  the  determination 
proceeded  with. 

Addendiim.  —  Since  writing  the  above  paper,  the 
1  author  has  made  experiments  with  reference  to  w-ash- 
ing  the  phosjihates  of  aluminium  and  iron  with  cuhl 
water,  and  finds  that  the  latter  has  also  a  dissociating 
action  on  these  compounds.  The  experiments  are 
also  being  carried  out  with  mineral  phosphate  of 
alumina,  etc. 

DISCUSSION. 

Mr.  Hendeesox  understood  the  author  to  state 
that  precipitated  phosphates  of  aluminium  and  iron 
were  decomposed  when  washed  with  boiling  water, 
phosphoric  acid  being  carried  away  in  solution,  and 
basic  jihosphate  left  behind.  Did  this  decomposition 
go  on  indefinitely,  or  did  it  cease  when  a  stable  basic 
phosphate  of  definite  composition  was  reached  1 

The  Chairmax  asked  how  far  this  dissociation  of 
phosphates  was  likely  to  occur  in  soils  ?  Did  it 
increase  materially  as  the  water  grew  hotter  ;  for  if  it 
took  place  in  the  cold  it  would  be  of  considerable 
importance  to  agTiculture,  in  connection  with  the 
manurial  values  of  iron  and  aluminium  phosphates, 
and  their  exhaustion. 

Mr.  Thomson,  in  reply,  said  that  these  were  points 
to  which  he  would  direct  future  experiments. 
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THE  ESTIMATION  OF  SULPHUR  IN  COAL 
AND  COKE. 

BY    ALEXANDER  J.    ATKIN.SON. 

The  estimation  of  sulphur,  whether  in  coal  or  coke, 
or  in  sulphur  compounds,  resolves  itself  in  inost  cases 
into  the  conversion  by  a  process  of  oxidation  of 
the  sulphur  into  a  soluble  sulphate,  from  the  solution 
of  which  it  is  precipitated  by  the  addition  of  barium 
chloride.  Hence  in  the  mode  of  precipitation  little 
opportunity  is  offered  for  modifications,  Init  in  the 
modes  of  oxidation  many  variations  have  been  sug- 
gested. The  methods  of  oxidation  hitherto  adopted 
may  be  grouped  into  three  classes  according  to  the 
nature  of  the  oxidising  agent  employed— viz.  :   1st. 
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Oxidation  by  means  of  solid  oxidising  agents— e.*/., 
potassium  nitrate  or  potassium  chlorate  ;  tiiis  mode 
of  oxidation  is  that  commonly  known  as  tlie  Dcfla- 
(jrdtion  Mefhod,  and  is  the  principle  hitherto  most 
commonly  adopted  in  the  estimation  of  sulphur  in 
coal  and  coke  ;  ind.  Oxidation  by  means  of  liquid 
reagents — f.g.,  fuming  nitrate  acid  orat/xu  ri'iiin  :  this 
is  the  )irinciple  of  a  method  advocated  by  Dr.  Lunge, 
and  now  extensively  adojited  for  the  determination 
of  suljihur  in  i)yrites  ;  :5rd.  Oxidation  by  finsmus 
reagents,  notably  oxygen  as  contained  in  atmospheric 
air.  This  last-named  mode  of  oxidation  is  finding 
more  and  more  favour  with  chemists  who  have  to 
make  many  determinations  of  sulphur  in  coal  or  coke 
owing  to  the  readiness  with  which  the  various  steps 
are  carried  out. 

As  methods  falling  under  the  two  first  of  the  above- 
named  headings  have  already  been  fully  described  by 
lirevious  writers,  and  as  they  have  little  in  common 
with  the  modified  method  presently  to  bo  submitted, 
it  is  neeilless  to  dwell  upon  them  here  further  than 
to  remark  that,  although  in  careful  hands  exceed- 
ingly accurate  results  may  be  obtained  by  their 
adoption,  yet  ail  these  methods  require  unremitting 
attention  during  the  oxidation  stage,  and  are  other- 
wise more  dependent  upon  minute  precautions  than 
methods  based  upon  the  oxidation  by  atmospheric 
oxygen. 

As  far  as  the  writer  has  been  able  to  trace  the  his- 
tory of  this  subject,  it  ajipears  that  the  first  sugges- 
tion to  employ  a  gaseous  oxidising  agent  was  made  in 
the  year  1874  by  Herr  Eschka,*  who  described  a 
method  by  which  to  oxidise  the  sulphur  in  the  coal — 
liy  ignition  in  a  platinmn  crucible  over  a  spirit- 
burner — of  a  mixture  of  the  coal  with  calcined  mag- 
nesia and  sodium  carbonate.  Eschka  apjiears  to  have 
considered  that  the  oxidation  to  the  state  of 
sulphuric  acid  was  incomplete,  for  he  recommends 
the  subsenuent  addition  of  ammonium  nitrate  and 
further  ignition  in  order  to  complete  the  oxidation. 

In  the  same  year  as  Eschka's  method  appeared, 
Mr.  W.  F.  K.  Stock t  published  his  method  based 
upon  the  use  of  calcium  hydrate  as  the  absorbent  of 
the  sulphuric  acid  formed.  It  is  here  jiroposed  that 
the  weighed  portion  of  coal  be  mixed  with  an  e(iual 
weight  of  slaked  lime,  moistened  with  water  .so  as  to 
form  a  thin  paste,  the  moisture  dried  on  a  hot  plate, 
broken  into  a  coarse  powder  by  grinding  in  the 
crucible,  and  then  heated  in  a  muffle  to  bright  red- 
ness. After  ignition,  the  ca])sule  is  allowed  to  cool, 
ammonium  nitrate  added,  the  mixture  again  dried 
antl  ignited.  After  cooling,  the  mass  is  dissolved  in 
dilute  hydrochloric  acid,  filtered,  and  in  the  filtrate 
the  sulphur  is  precipitated  as  barium  sulphate. 

A  few  years  later,  in  187!),  a  .lapanese,  Mr.  T. 
Nakaiiiura,J:  contributed  to  the  Chemical  Society  a 
method  of  oxidation  liy  means  of  atmospheric  oxygen, 
in  which  the  use  of  calcium  hydrate  as  an  absorbent 
of  the  sulphuric  acid  formed  is  replaced  by  that  of 
sodium  carbonate,  while  the  combustion  of  the  car- 
bon is  effected  at  a  dull  red-heat  over  a  spirit  lamp. 
This  is,  in  principle,  the  method  which  has  recom- 
mended itself  best  to  the  writer,  who  now  proposes 
to  deal  with  the  few  modifications  which  he  has 
found  well  to  introduce.  The  difficulty  with  which 
the  heat  from  a  spirit  lamp  can  be  evenly  distributed 
over  the  whole  of  the'  test  suggested  to  the  writer 
that  the  combustion  could  be  more  easily  conducted 
jn  a  muffle  through  which  a  gentle  current  of  air 
is  made  to  jiass.  Several  experiments  were  made 
with  such  satisfactory  results  that  the  deflagration 

•  Oestcrreicliische  Zeitsclirift,  xsii.  p.  11 1,  and  Chcm.  Central- 
Blatt.  3,  Folge  5,  p.  .3U1. 
t  Chemical  News,  vol  xxx.  p.  211  (IS71,  Nov.  6). 
;  Journal  Chemical  Society  (1!J79),  vol  xxx.  p.  785. 


method,  adopted  until  then,  was  abandoned  in 
favour  of  the  method  which  now,  after  al)0ut  six 
years'  working,  I  propose  to  introduce  to  tlie  notice 
of  members  of  this  Society. 

As  it  is  necessary  that  the  coal  or  coke  to  be 
examined  should  be  in  a  state  of  extreme  fincnes.'!, 
it  should,  after  drying  at  100°  C,  first  be  ground  in 
an  iron  mortar  until  it  will  pass  through  a  sieve  of 
120  meshes  to  the  linear  inch,  then  thoruughly  well 
mixed,  and  from  it  a  portion  taken  somewhat  in 
excess  of  that  required  for  a  dujOicate  test  ;  this 
portion  is  then  to  be  ground  in  a  \Vedgwood  or  iron 
mortar  until  no  feeling  of  grittiness  is  perceptible, 
then  dried  in  a  good  de.siccator,  and  from  it  two  test 
portions  of  rcs|)ectively  I'Ogrm.  and  l'2grm.  weighed 
out.  Each  of  these  test-jiortions  is  then  intimately 
mixed,  by  grinding  in  a  mortar  with  a  weighed 
quantity  (ogrm.s.  and  (igrm.s.  respectively)  of  redried 
pure  anhydrous  sodium  carbonate.  This  mixture  is 
next  introduced  into  a  flat  platinum  dish,  spread 
evenly  over  the  bottom  of  the  dish,  and  placed  on  a 
rectangular  rest  made  of  clay-piiie  stems  inside  a 
muffle,  which,  though  hot,  is  still  black.  ]>efore  in- 
troducing the  test  into  the  muffle,  the  operator 
should  so  arrange  the  fire  that  the  heat  will  rise 
gradually  in  about  half-an-hour  from  blackness  to 
clear  cherry-redness — it  should  not  be  allowed  to 
rise  so  high  as  to  sinter  or  fuse  the  sodium  cir- 
bonate— and  at  a  clear  cherry-red  heat  the  test  is 
allowed  to  remain  for  ten  or  fifteen  minutes  ;  at 
the  end  of  this  time  all  the  carbon,  and  with  it  all 
the  sulphur,  will  be  found  to  have  been  burnt,  the 
passage  of  a  constant  current  of  air  through  the 
muffle  being  insured  by  a  slit  at  the  back  of  the 
muffle.  It  is  unnecessary— indeed,  undesirable— to 
stir  the  test  during  ignition,  and  with  a  muffle  well 
under  control  the  operation  reijuires  no  attention 
during  the  forty-five  minutes  that  the  test  is  in  the 
muttle.  At  the  end  of  this  time  it  will  be  found  that 
the  sulphur  has  been  entirely  oxidised  and  absorbed 
by  the  sodium  carbonate,  a  portion  of  the  carbonic 
acid  giving  place  to  sulphuric  acid,  no  addition  of 
ammonium  nitrate  being  nece.s.sary  for  complete 
oxidation.  The  ignited  sodium  carbonate,  mixed 
with  the  resulting  soiiium  sulphate  and  coal-ash,  is 
now  brought  into  a  small  beaker,  the  last  traces 
being  washed  into  the  beaker  from  the  platinum 
di.sh,  and  water  added,  the  volume  of  liquid  being 
120  to  150cc.  Solution  is  aided  by  heating  and 
agitation,  and  when  all  soluble  matter  is  di.s.solved, 
the  beaker  is  allowed  to  stand  on  a  warm  part  of 
tlie  hot  plate  until  the  insoluble  matter  has  settled. 
The  clear  solution  is  now  passed  through  a  small 
Swedish  filter  into  a  beaker  with  high  sides  ;  the  in- 
soluble matter  is  washed  twice  by  decantation  with 
hot  water,  a  few  drops  of  a  solution  of  pure  .sodium 
chloride  being  added  at  each  washing  in  order  to 
avert  the  tendency  of  the  finely  divided  ash  to  pass 
through  the  filter.  After  washing  by  decantation,  the 
insoluble  matter  is  rinsed  on  to  the  filter,  and  care- 
fully washed  with  water  and  sodium  chloride  three 
or  four  times,  until  a  small  portion  tested  with  barium 
chloride  gives  no  precipitate.  The  filtrate  contain- 
ing all  the  sulphuric  acid  is  acidified  by  the  addition 
of  10  to  15cc.  of  jiure  hydrochloric  acid,  carefully 
added  with  the  aid  of  a  pipette,  and  the  whole 
boiled  in  order  to  expel  free  carbonic  acid.  To  the 
boiling  solution  a  hot  solution  of  pure  barium 
chloride  is  added,  and  under  these  conditions  the 
sul]ihuric  acid- is  precipitated  as  barium  sulphate  in 
a  form  in  which  it  rapidly  settles.  After  standing  for 
an  hour  or  an  hour-and-a-half,  the  barium  sulphate 
will  have  completely  settled,  and  the  clear  liquid  can 
be  poured  through  a  Swedish  filter.  During  the 
operation  of  washing  this  precipitate,  the  use  of  a 
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small  quautity  of  a  solution  of  ammonium  chloride 
is  to  be  recommended,  as  this  precaution  {irevents 
the  iirccijiitate  passinf;  tlirough  the  filter,  as  will 
otherwise  sometimes  happen.  When  washed  free 
from  sodium  salts  the  precipitate  of  l)ariuni  sulpliate 
may  be  dried  and  iRnited  in  the  customary  manner. 

By  following  tliis  mode  of  procedure  the  author 
has  been  able  during  several  years  to  obtain  results 
which,  in  point  of  concordance,  leave  nothing  to  be 
desired  ;  and,  as  these  results  agree  closely  with  those 
obtained  by  the  deflagration  method  when  carefully 
conducted,  it  is  prol  able  that  where  a  mufHe  is  avail- 
able, (he  greater  simplicity  of  this  method  will  favour 
its  exclusive  adoption.  There  are,  however,  in  the 
choice  of  reagents  a  few  precautions  which  it  may  be 
advisable  to  point  out.  Experience  seems  to  show 
that  it  is  perfectly  impossible  to  purchase  sodium 
carlnmate  absolutely  free  from  sulphate.  The  sample 
most  nearly  approaching  this  state  of  purity  that  we 
have  been  able  to  obtain,  is  the  granulated  salt  sold 
by  Messrs.  Hopkin  A-  William.s.  10  grammes  of  this 
salt  dissolved  in  water,  acidified  with  pure  hydro- 
chloric acid,  boiled  and  treated  with  b.irium  chloride 
gave  at  first  no  precipitate,  but  after  standing  over- 
night, a  precipitate  of  barium  sulphate  had  deposited, 
and  thi.«,  when  collected,  was  found  to  weigh  5'2m.g. 
It  is  for  this  reason  that  weighed  quantities  of  the 
sodium  carbonate  are  always  used,  so  that  the  barium 
sulphate  derived  from  this  source  may  be  deducted 
from  the  whole  weight  obtained.  It  is  necessary 
that  the  granulated  sodium  carbonate  be  finely 
ground  and  redried,  for  unless  all  hygroscopic  mois- 
ture is  removed  a  spirting  from  the  open  dish  takes 
place,  giving  rise,  of  course,  to  a  loss  of  the  test.  We 
experience  no  difficulty  in  obtaining  hydrochloric 
acid  perfectly  free  from  sulphuric  acid,  although, 
until  confidence  in  the  [lurity  of  the  jiurchased  acid 
is  established,  an  examination  ought  always  to 
precede  the  use.  Owing  to  the  extreme  fineness 
of  the  state  of  division  of  the  coal  used,  the 
residual  ash  is  also  extremely  finely  divided,  and 
consequently  has  a  great  tendency  to  pass  through  even 
the  closest  Swedish  filter  j^iper,  jiarticularly  after  the 
greater  part  of  the  sodium  salts  has  been  removed  by 
washing.  In  practice,  therefore,  it  became  necessary 
to  adopt  some  means  of  counteracting  this  tendency  ; 
the  use  of  ammonium  chloride  in  washing  barium 
sul[)liateiirecipitatesuggesteditsuseherealso;  this  salt 
prevented  the  passage  of  the  residue  through  the 
filter,  but  was  objectionable  on  account  of  ammonia 
gas  being  liberated  through  the  decomposition  of  the 
salt  ;  a  .solution  of  sodium  chloride  next  suggested 
itself  as  a  ])robable  remedy,  a  small  addition  to  the 
large  cpiantity  of  sodium  .salts  being  of  little  conse- 
(pience,  and  the  aihlition  of  this  salt  was  found  to 
completely  prevent  the  passage  of  the  residue  through 
the  filter.  Sodium  chloride  is,  however,  very  difficult 
to  ]iurchase  perfectly  free  from  sulphate,  and  con- 
sequently it  was  fouiul  to  be  advisalile  to  prepare  the 
pure  salt  in  the  lalxiratory,  bypassing  hydrochloric  acid 
gas  into  a  strong  solution  of  table  salt.  The  sodium 
chloride  th\is  precipit.^ted  was  then  filtered,  well 
washed  and  dried,  and  when  examined  was  found  to 
be  free  from  sulphate.  It  would,  of  cour.se,  be  possi- 
ble to  detern-.ine  the  amount  of  suljihuric  acid  in  the 
purcha.sed  salt,  and,  by  using  weighed  quantities,  to 
make  the  necessary  correction  ;  but,  in  the  writer's 
oi'inion,  it  is  undesirable  that  the  calculations  sliould 
be  complicated  by  too  many  such  correction.s, 
especially  wdien  this  can  be  avoided 'by  so  simple  a 
preparation  as  that  of  pure  sodium  chloride. 

The  advantages,  which  the  method  jnst  described 
presents  over  that  described  by  Eschka  are,  that  one 
reagent  suffices  in  the  jilace  of  three  used  by  that 
chemist,  thus  diininishing  the  risk  of  deriving  sul- 


phuric acid  from  the  reagents,  that  a  large  amount  of 
insoluble  matter— p.;/.,  magne.^ia,  is  avoided,  and  that 
the  solution  from  which  the  sulphuric  acid  is  to  be 
preci|>itatcd  is  kept  free  from  nitrates.  Over  Stock's 
niethod  it  has  the  advantage  that  the  sulphate  formed 
is  readily  soluble  in  water,  and,  by  thus  avoiding  tlie 
necessity  of  dissolving  in  hydrochloric  acid,  the 
presence  of  iron  and  calcium  salts  in  the  solution  is 
avoided  ;  it  being  well  known  that  ferric  chloride, 
when  present,  together  with  hydrochloric  acid,  pre- 
vents the  complete  precipitation  of  the  barium 
sulphate.  As  the  method  described  in  this  paper 
professes  to  be  merely  a  modification  of  Mr. 
Nakamura's  method,  by  which  a  more  comjilete 
combustion  of  the  coal  can  be  ensured,  it  cannot,  from 
a  chemical  point  of  view,  be  saiil  to  have  any  advan- 
tages, but  was  necessitated  by  the  ditticulty  found 
when  using  a  siiirit  lamp,  in  completely  burning  the 
coal  on  the  surface  of  the  test,  without,  at  the 
same  time,  fusing  a  jiortion  of  the  sodium  carbonate. 
A  coal-gas  burner  cannot  well  lie  used,  as  the  sul- 
phuric acid,  formed  by  the  combustion  of  sulphur 
coinpounds  in  the  gas,  is,  in  part,  absorbed  by  the 
sodium  carbonate,  and  reckoned  in  the  results. 

As  examples  of  the  concordance  of  duplicate  results, 
the  following  taken  from  our  laboratory-book  may  be 
quoted  :— No.  1,  T.IO  and  r20  jier  cent,  sulphur; 
No.  2,  0-ni)7  and  0!)!).5  per  cent.  ;  No.  3,  \r,8  and  1-72 
per  cent.  ;  No.  4,  O'Gl  and  0G4  per  cent.  ;  No.  .'>,  0'762 
and  0'7(iO  jior  cent.  ;  No.  (i,  0"8(il  and  08(i0  per  cent.: 
No.  7,  0"872  and  ()-8.")5  per  cent.  These  figures  will 
suffice  to  show  that  concordant  results  may  be 
obtained  by  this  method;  in  fact,  exiierience  shows 
that  a  ditterence,  exceeding  O'Oo  per  cent.,  should 
never  bo  met  with  ;  they  do  not,  however,  aftord 
members  an  opportunity  of  instituting  a  comjiarison 
between  the  results  obtained  by  this  method  and 
those  given  by  other  metliods,  and  the  writer  regrets 
that  he  is  unable  to  submit  figures  showing  the  com- 
parative accuracy  of  the  several  methods  in  use.  The 
comparative  tests  were  made  without  any  intention 
of  the  results  Ijeing  jiublished,  and  the  figures,  if  pre- 
served, are  in  the  laboratory-books  of  a  company 
whose  service  the  writer  left  some  years  ago.  Not 
having  had  an  opportunity  of  reptating  the  com- 
parison, I  miistcontent  myself  with  mentioningtheease 
of  a  sample  of  coke  sent  me  by  a  friend.  By  adopting 
the  above  method  I  found  the  coke  to  contain  1'14 
per  cent,  of  sulphur  ;  and  when  I  next  .saw  my 
friend  I  learnt  that  his  determination  by  the 
deflagration  method  was  precisely  the  same,  ri4  per 
cent. 

This  concludes  what  I  have  to  say  regarding  the 
estimation  of  sulphur  in  coal  and  coke,  but  if  mem- 
bers will  allow  me,  I  should  like  to  indicate  a 
direction  in  which  this  method  may  perhaps  be 
extended.  Having  obtained  such  satisfactory  results 
when  jiractising  upon  coal,  I  ventured  to  hope  that 
the  sulphur  contained  in  pyrites  might  also  bo 
determined  by  this  methotl,  and  I  have  made  many 
exiicriments  with  the  object  of  proving  the  applica- 
bilityof  the  method  tnthis  kiiulof  analysi.s,liut  I  regret 
to  say  that  the  results  have  been  far  from  satisfactory. 
By  finely  grinding  the  pyrites,  and  mi.xing  with  about 
twenty  times  its  weight  of  sodium  carbonate,  I  could 
not  obtain  results  giving  more  than  Oli  j  cr  cent,  of  the 
sulphur  contained  in  the  pyrites,  as  found  by  the  method 
advocated  by  Dr.  Lunge.  ]5y  using  a  larger  quantity 
of  sodium  carb(niatc  it  was  thought  that  a  more  com- 
plete absorption  of  the  sulphuric  acid  ccnild  he  effected, 
but  experiments  jirovcd  the  contrary.  In  order  to  find 
whether  a  portion  of  the  suljihur  had  been  only 
partially  oxidised,  the  te.st,  after  ignition,  was  treated 
with  bromine,  but  without  obtaining  any  iiigher 
results.     The  residual  ferric  oxide  was  also  examined, 
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but  it  was  found  that  all  the  sulphur  had  been 

removed  during  the  ignition  in  the  muffle. 

Hitlierto  the  writer  ha.s  been  baffled  in  his  attempts 
to  work  out  the  estimation  of  sulphur  in  pyrites  upon 
these  lines,  and  is  induced  to  mention  hi.s  experience  in 
the  hope  that  some  other  jierson  may  more  completely 
grasp  the  details,  and  give  chemists  tiie  benefit  of  his 
results.  If  by  some  simiile  device  the  oimplete 
absorption  of  the  sulphuric  acid  could  be  secured,  the 
amount  of  this  sulphuric  acid  might  be  determined 
by  finding  the  (piantity  of  standard  sulphuric  acid 
required  to  neutralise  the  excess  of  .sodium  carbonate, 
and  deducting  that  amount  from  the  i|Uantity  which 
would  be  reipiired  to  neutralise  the  whole  of  the 
sodium  carbonate  weighed  out.  In  this  way  a  ready 
volumetric  method  of  estimating  sulphur  in  pyrites 
couhl  be  found,  which  should  be  accurate  enough  for 
technical  jmrposes  and  which  could  be  completed 
within  two-and-a-half  hours  from  the  time  of  receiving 
the  crushed  sample. 


H.    SUGDEN    EVANS. 


Henry  Sugden  Evans,  born  May  19th,  1830, 
was  the  youngest  sou  of  .Tohn  Evans,  founder  of 
the  firms  of  Evans,  Lescher  ct  Webb,  of  London, 
and  Evans,  Sons  &  Co.,  of  Liverpool,  wholesale 
and  export  druggists.  Educated  at  the  ilerchant 
Tailors'  School,  and  under  Dr.  Whitehead,  of 
Ramsgate,  he  was  early  apprenticed  to  his 
father's  business  in  Bartholomew  Close.  In 
1847  he  entered  as  a  .student  at  the  Pharma- 
ceutical Society,  and  passed  all  the  examina- 
tions, which  were  at  that  time  voluntary.  In 
1841)  he  was  elected  a  Fellow  of  the  Chemical 
Society.  He  a.ssisted  in  the  formation  of  the 
"  Liverpool  Chemists'  Association,"  of  which  he 
was  twice  president  (18.";7 — IB.'jS);  and  he  was 
also  identified  with  the  formation  of  the 
"  Liverpool  Natural  History  and  Jlicroscopi- 
cal  Society."  In  1800  he  was  elected  a  member 
of  the  Council  of  the  Pharmaceutical  Society, 
becoming  president  in  181)9.  He  represented 
the  Pharmaceutical  Society  at  the  International 
Congress  in  A'ienna,  in  18C8,  and  in  1873 
served  as  a  juror  on  Food  at  the  International 
Exhibition  in  that  city.  In  1870  he  was 
awarded  the  diplomas  of  the  Pharmaceutical 
Societies  of  Vienna  and  St.  Petersburg,  and 
was  elected  a  vice-president  of  the  Royal  Micro- 
scopical Society.  He  proceeded,  in  1879,  to 
Canada,  to  conduct  a  branch  of  his  business  at 
Montreal,  and  in  1884  he  retired  from  mercantile 
affairs,  and  accepted  the  appointment  of  Chief 
Analyst  to  the  Dominion.  He  also  established 
a  private  practice  as  a  consulting  analyst  at 
(_)ttawa. 

In  February  last  he  went  on  Government 
business  to  Bo.ston  and  New  York,  and  it  was 
at  the  latter  place  that  he  was  .seized  with  an 
attack  of  pneumonia,  which  proved  fatal  on  the 
23rd.  His  kindliness  of  disjiosition  endeared  him 
to  all  who  knew  him,  and  liis  loss  is  deplored 
by  a  large  circle  of  friends.  His  death  is  also 
an  unquestionable  loss  to  the  Dominion  Govern- 
ment. 


THE  RIVERS  PURIFICATION  BILL.* 

From  the  Manclteatcr  Guarduin,  March  IS,  1SS6. 

Sir  E.  Birkbeck  moved  the  second  reading  of  this 
bill  on  Tuesday  night,  l<;tli  March. 

Sir   H.    RoscoK,  in  moving  that  the  bill  be  read 
that  day  six  months,  said  that  he  did  this  in  no  un- 
friendly spirit  to  river  jiuritication.     The  importance 
of  the  subject  of  river  pollution  and  its  amelioration 
was  one  with  which  Imn.  members  were  well  aware, 
and  at  that  late  hour  he  would  not  trouVilo  the  House 
by  any  historical  survej'.     He  opposed  this  IjjII  be- 
cause he  was  desirous  of  having  a  practicable  work- 
able scheme  in  place  of  this,  which   ho  characterised 
as  quite  the  reverse,  lieing  complicated,  impracticable, 
and  dangerous,  as  imperilling  the  very  existence  of 
many  of  our  most  iin)>ortaut  industries,  and  that  at 
a  period  of  unexampled  dejiression.     He  desired  to 
point  out  to  the   House  that  whilst  the  Act  of  187(i 
discriminated  between  the  pollution  caused  by  sewage 
and  that  jiroduced  l>y  manufactures  and  mines,  no 
tuch  distinction  is  drawn   in  this  bill.     Such  a  dis- 
tinction   was,    however,    absolutely    nece.s.sary,    for 
whilst   sewage   impurity   had   everywhere    approxi- 
I  mately   the   same    composition,   and    was   therefore 
capable  of  treatment  by  similar  methods  of  purifica- 
]  tion,  manufacturing  p;'llution  w-as  of  the  mo.st  varied 
character,  as  was  seen  in  the  case  of  breweries,  paper 
I  works,  alkali  works,  dyeworks,  etc.     So  that  not  only 
were   the   methods   wdiicli   should   be   employed  for 
]iurification  different,  Imt  the  standards  according  to 
which  the  purity  is  to  be  judged  nuist  also  be  difl'erent. 
In  the  present  bill  every  kind  of  pollution  was  to  be 
i  judged  by  one  set  of  standards,  and  hence  these  could 
not  but  ])rove  inefficacious,  being  in  .some  cases  either 
so  strict  as  to  place  a  hindrance  on  industry,  or  .so 
I  lax  as  to  be  practically  worthless.     If  any  progress 
was  to  be  made  with   legislation  on  this  imp.irtant 
I  question,  the  subject  must  be  attacked  piecemeal,  ai.d 
'  this   bill  was  far  too    sweeping  in   its  provi.sion.s. 
'  Science  was  now  in  a  position  to  deal  satisfactorily 
with  sewage.     At  a  certain  cost  it  could  be  so  treated 
tliat  the  effluent  was  made  inoft'ensive,  and  therefore 
I  there  could  be  no  objection  to  legislation  on  this  .sub- 
ject.    But  as  regarded  manufacturing  pollution,  the 
I  same  could  not  be  said,  and  the  only  method  was  to 
apjily  the  best  practicable  means  which  was  found  in 
the  Act  of  187(i,  hut  was  not  referred  to  in  the  bill 
now  before  the  House.     Then,  again,  not  only  were 
all  trades  treated  alike  as  regards  pollution,  but  all 
rivers  were  placed  under  the  same  set  of  standards, 
the  only  difference  allowed  being  between  those  used 
for  drinking  purpo.ses  and  those  not  used  for  drink- 
ing.    This  was  an  altogether  impracticable  plan  ;  it 
'  was  absolutely  necessary  to  consider  each  river  on  its 
1  merits,  and  to  treat  the  subject  geographically,  for  the 
circumstances  of  each  river,  or  even  of  each  part  of  a 
river,  were  different,  and  required  different  treatment. 
Hence,  he  thought  that  this   groat   and   important 
subject  was  one  which  could  not  be  properly  treated 
in  a  private  bill,  but  should  be  considered  by  Govern- 
ment.    On  the  part  of  the  manufacturers  interested 
in  this  question  he  desired  to  say  that  they  were  in 
no  sense  hostile  to  measures  of  river  purification,  pro- 
vided these  measures  were  framed  with  due  regard  to 
the  necessities  of  industry  and  carried  out  by  respon- 
sible a7id  competent  authorities.     In  the  case  of  the 
Alkali  Acts,  with  which  he  (Sir  Henry)  had  had  to 
do,  both  the  public  and  the  alkali  manufacturers  had 
greatly  benefited,  and  there  wa,s  no  reason  why  this 
should  not  also  be  the  case  with  water  as  well  as  with 
air  pollution.    Referring  to  a  few  clauses  which  he 

*  See  thia  Journal,  iii.  S81 ;  iv.  2,  84,  98, 157, 165. 
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thought  most  dangerous,  he  pointed  out,  in  the  first 

place,  that  in  Clause  '2  a  single  sample  of  water  col- 
lected at  one  moment  from  a  river  might  be  taken  to 
prove  an  oti'enoe  against  the  Act.  This  was,  liowever, 
obviously  unfair,  as  an  averajje  of  the  twenty-four 
hours  was  ab.sohitely  necessary  in  order  to  obtain 
any  knowledge  of  the  condition  of  the  river.  Again, 
in  Clause  3,  the  j  udge  was  made  responsible  for  a  * 
given  method  of  iiurification,  whereas  he  ought  only  , 
to  be  responsible  for  results,  and  should  have  nothing 
to  do  with  how  that  result  was  arrived  at.  Clause  (i, 
again,  opened  the  door  to  malicious  or  factious  legis- 
lation, as  it  actually  permitted  any  individual,  with- 
out incurring  any  exi}eiise,  to  bring  actions  through 
the  County  Court  against  any  persons  supposed  to 
infringe  the  standards,  and  to  lay  all  charges  on  the 
defendant.  To  show  the  House  that  the  standards 
proposed  were  either  too  stringent  or  too  lax,  he  stated 
that  the  rain-water  in  Manchester  contained  on  an 
average  more  tlian  double  the  amount  of  acid  which 
was  placed  as  a  limit  in  the  case  of  water  used  for 
potable  purpose.s.  So  that  an  action  would  lie  against 
the  heavens,  though  whether  penalties  could  be 
exacted  was  doubtful.  Again,  a  water  containing  one 
part  of  sulphur  in  100,000  parts  of  water  was 
allowed  to  jiass  into  potable  streams,  and  yet  this 
water  had  a  strong  smell  of  sulphuretted  hydrogen. 
In  conclusion,  he  insisted  on  the  advisability  of  I'e- 
jecting  this  bill,  both  in  the  interests  of  sanitary 
science  and  of  industry.  A  simple  l>ill  might  be 
drafted  which  would  deal  satisfactorily  with  the  great 


evil  of  sewage  contamination,  no  untreated  sewage 
being  permitted  to  pass  into  any  water-course,  and 
when  that  had  been  done  the  much  more  difficult  and 
complicated,  though  far  less  important  matter — from 
a  sanitary  point  of  view — of  manufacturing  poUu 
tion  might  be  proceeded  with. 

Mr.  .].  F.  lIuTTON,  in  seconding  the  motion  for  the 
rejection  of  the  bill,  said  the  jiromoters  of  the  bill 
could  not  have  any  idea  of  the  injury  it  would  do  to 
the  great  manufacturing  industries  in  the  North  of 
England. 

Mr.  CnAMBERL.\i.v  said  the  bill  would  seriously 
interfere  with,  if  not  entirely  destroy,  some  of  the 
most  important  industries  in  the  North  of  Englaml. 
A  reference  to  a  .single  clause  of  the  bill  would  shuw 
the  House  that  they  ought  not  to  accept  it.  The 
6th  Clause  i)roposed  that  if  the  Sanitary  Authority 
refused  to  prosecute,  then  any  person  who  felt 
aggrieved  would  have  a  right  to  proceed  himself,  and 
charge  all  the  expenses  upon  the  Sanitary  Autho- 
rity. That  was  to  say,  that  any  person  alleging  a 
grievance  was  entitled  to  call  ujion  the  ratepayers 
to  prosecute  his  case  at  their  expense.  If  an  improve- 
ment in  the  existing  law  was  demanded  it  must  be 
looked  f(U-  in  a  better  system  of  local  government. 
He  should  therefore  suii])ort  the  motion. for  the  rejec- 
tion of  the  bill. 

Lord  C.  Beresforp,  as  one  of  the  members  who 
introduced  the  bill,  was  willing  to  refer  it  to  a  Select 
Committee. 

The  motion  for  the  rejection  of  the  bill  was  carried. 


31ournal  anD  Ipatcnt*  Literature. 

I.— GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Improvements  in  Apjmratus  fur  Grinding  or  Reducing 
Quartz,  and  ol/tcr  Hard  or  Brittle  Substances.  K. 
Morris,  Doncaster,  and  J.  Wnoil,  West  Stookwilh. 
Eng.  Pat.  lOoo,  February  12,  1SS5.     Sd. 

The  inventors  mownt  a  ring  of  hunl  metal  in  a  vertical 
position  upon  anti-fiiction  rollers  between  two  side 
iraines.  Inside  the  ring  they  mount  a  heavy  roller  bear- 
ing upon  the  inner  circumference  of  the  said  ling,  and 
supported  in  bearings  in  the  side  fninic*,  provided  with 
springs  and  set  screws  for  ailjnstnient.  Itotary  motion 
is  given  to  the  ring  in  any  convenient  maimer,  and  the 
material  to  be  ground  is  fed  between  the  roller  .-iml  the 
riug,  whilst  a  scraper  ma}'  he  added  for  diverting  the 
ground  material. — li. 

1  mprovements  in  Freezing  or  Refrigerating  Liquids,  and 
in  Means  and  Apparatus  to  be  usctt  therefor.  J. 
Csete,  Aston.     Eng.  Pat.  3317,  March  14,  18S5.     lid. 

THEinventorproducesfreezingliy  means  of  evaporation  in 
vacuo,  aided  by  the  use  of  acid.  A  jackelted  freezing 
chamber  contains  the  moulds  with  the  liquid  to  lie 
frozen,  a  small  (piantity  of  strong  biine  occupying  the 
space  below  the  moulds.  Underneath  the  freezing  cham- 
bers is  jilaced  a  closed  vessel  containing  acid,  which  is 
slightly  agitated  by  means  of  a  revolviug  screw.  An 
air-pump  is  connected  with  botli  the  freezing  and  acid 
chandlers  in  such  a  way  as  to  enable  a  partial  vacuum  to 
be  produced  in  either  or  both,  as  may  be  required,  for  the 


purpose  of  allowing  the  vapour  from  the  freezing  cham- 
ber either  to  reach  the  pump  direct  or  to  do  so  only  after 
its  passaiie  over  the  acid.  In  lase  of  the  apparatus  being 
required  for  the  cooling  or  refrigerating  of  liquids  instead 
of  for  the  |iroduction  of  ice,  the  moulds  are  replaced  by 
a  circulating  coil. — B. 


Improvements  relating  to  the  Manufacture  of  Ice  and 
Apparatus  therefor.  H.  H.  Lake,  London.  Vroni 
Wm.  Kaydt,  Hanover.  Eng.  Pat.  3347,  March  U, 
18S5.     Sd. 

The  inventor  uses  a  water  jet  apparatus  (water  air  pump) 
for  creating  the  necessary  vacuum,  with  the  view 
to  produce  transparent  ice.  For  tluil  purpose  the  jet 
apparatus  is  connected  by  tubes  witli  the  condensers  to 
participate  in  the  vacuum,  whilst  the  cooling  water  em- 
ployed in  the  operations  of  the  ice  machine  is  used  for 
forming  the  jet,  thus  utilising  the  water. — 1$. 


Improvements  in  Apparatus  for  Purift/ing  Water  for 
Steam  Boilers.  J.  A.  ISowers,  Acton.  Eng.  Pat. 
12,810,  October  20,  1SS5.     Sd. 

The  apiiaratiis  consists  of  a  V-shaped  skinuidng  plate 
;  placed  at  the  level  of  the  surface  of  the  water  in  the 
1  boiler;  a  [lipe  from  this  leads  to  a  vessel  outside  the 
boiler,  ilclivering  the  water  at  the  periphery  and  causing 
the  circulation  to  he  eil'ectcd,  to  the  central  portion  of  the 
vessel  through  a  voluted  jiassage  formed  by  a  coiled 
sheet  ;  by  convection  the  water  returns  by  a  pipe  leading 
from  the  centre  of  the  separator  beneath  the  surface  of 
the  water  in  the  boiler.  The  scum  collected  may  be  dis- 
charged through  a  cock. — C.  C.  H. 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
rcniiitinK  the  cost  price.  ;)i«,"i  postage,  to  Mr.  H.  flcaticr  Lack, 
Comptroller  oC  the  Patent  Otlice,  Southampton  Buildings, 
Chancery  Lane,  London,  W'.C.  The  amount  of  postage  may 
be  calculated  as  follows  :— 

If  the  price  does  not  exceed 8d Jd. 

Above  8d..  and  not  exceeding  Is.  Cd. . .      Id. 
Is.  Gd..    „  „         23. 4d...       IJd. 

23.  Id.,     „  „         2s.  Id, , .      2d. 


Improvements    in    Storing   the  Force  of  Wind,    H'atcr, 

Steam  or  Electricity  by  the  Regeneration  of  Spent  Li/es 

iised  in  Firelcss  Steam  Ooicraturs.    A.  M.  Clark.   From 

M.   Honigmann,    Grcvenberg.      Eng.  Pat.  477(3,  .\pril 

17,  ISSo.     Sd. 

The  invention  relates  to  a  process  for  the  transformation 

of  the  power  of  wind,    water,   steam,   or   electricity  into 

stored  or  accumulated  steam  power,  by  the  use  of  sodii, 

or  other  substances  whose  solutions  have  a  high  boiling 
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point.     The  illustration  will  give  an  idea  of  the  course  of 
operations  as  described  l)y  the  inventor. 

In  the  closed  double  boiler  the  inner  vessel  contains 
the  soda  solution,  the  outer  hot  water.  When  the  soda 
solution  N  has  been  diluted  by  the  e.xliaust  steaiu  re- 
ceived through  the  pipe  A  from  the  steam  engine  1),  the 
heat  carried  into  the  solution  by  the  steam  has  produced 
fresh  steam  from  the  water  W,  therebv  providingasupply 
to  the  engine  D  through  the  pipe  B.    The  compressor  U  is 


^~y\ 


the  inlet  pipe  for  oxygen  is  lengthened  by  the  addition 
of  a  thin  platinum  tube  s,  which  is  provided  with  small 
openings  e  above.     To  prevent  too  rapid  cooling  of  the 


crucible,  the  platinum  vessel/  is  surrounded  lielow  by  a 
layer  of  a-shestos.  platinum  wire  gauze  heing  ]ilaced  as  a 
cover  on  the  cruciiile.  The  gases  formed  during  com- 
bustion ri.se  through  the  ga\ize,  heat  the  oxygen  in  the 
tube  s,  iins.  with  the  oxygen  jiassing  through  c,  and  by 
means  of  the  annular  ring  r  are  forced  to  pass  through  u, 
extending  beyond  the  sides  of  the  crucible.  The  tem- 
perature of  the  gases  passing  away  through  b  is  scarcely 
■l°ab(ive  that  of  the  water.  In  the  combustion  of  charcoal, 
turf,  etc.,  no  residue  remains  in  the  crucible.  In  the 
case  of  coal,  the  lower  portion  of  the  cruciiile  is  covered 
with  a  sheet  of  asbestos,  which  together  with  the  reskiue 
is  placed  in  a  combustion  tube,  and  the  combustiou 
completed  in  oxygen.  A  portion  of  tlie  water  iiresent 
condenses  in  the  condenser,  whereas  another  portion 
escapes  as  vajjour.  The  calculation  must  therefore  take 
into  account  the  <iuantity  of  liquid  or  steam  formed,  and 
for  every  Igrm.  water  tilOcal.«.  added  or  subtracted, 
an  operation  which  has  apparently  Ijceu  previously  neg- 
lecteil.  With  one  trial  874mg.  charcoal  were  used. 
The  experiment  gave  C(  >j  'J4!»0mg. ,  CO  32mg.,  (_'  in 
residue  lOmg.,  total  of  carbon  709mg.  H.,(l  in  vapour 
104mg  ,  liquid  120,  hydrogen  iu  the  gases  img.,  in  the 
residue  'omg.,  total  '26"2mg. ,  ash  63mg.  The  deter- 
mination by  the  calorimeter  and  by  elementary  analysis 
were  as  follows  : — 

C'iilorimeter.  Analysis. 


then  set  to  work  by  means  of  wind,  water,  or  other  ex- 
traneous power,  withdrawing  the  aqueous  vapour  from 
the  soda  N  by  means  of  the  jiipe  F,  and  forcing  it 
through  the  i>ipe  E  into  the  water  W  which,  becoming 
heated,  communicates  its  heat  to  the  soda  N,  thereby 
increasing  the  evaporation  e)f  the  solution.  This  con 
tinues  until  the  soda  is  sulhciently  concentrated,  when 
the  apparatus  can  again  evolve  power. — B. 


Jiiiprocoiieiits  in  Slop  Valrcs  for  vse  with  Chemical 
Fluids  W.  T.  C'ortm,  \ewcastle-on-Tvne.  Eng.  Pat. 
14,494,  November  20,  1SS5.     Od. 

The  patent  refers  to  the  application  of  lead  regulus,  or 
other  suitable  material  not  affected  liy  the  chemical  lluid, 
for  constructing  the  body  ami  the  interior  portions  of 
screw-down  valves  whilst  using  brass  or  other  metal  for 
the  outer  porthms,  such  as  the  screwed  part  of  tiie 
spindle.  The  inner  and  outer  portions  of  the  latter  are 
joined  in  a  way  to  prevent  the  turning  of  the  valve 
whilst  being  raised  or  lowered. — B. 


IL— FUEL,  GiS,  AND  LIGHT. 

DdArmliKifioiin  of  Hi'iit  of  Cumhiistioii.      F.    Fischer. 
Dingl.  Polyt.  J.  885,  258.  -iSO. 

In  the  apparatus  constructed  by  the  author,  the  products 
of  combustion  are  carried  oft'  from  below.  In  order  that 
the  combustion  of  coal  may  be  as  complete  as  possible. 


C 

II     . 
N 

S 

o 

Ash 


81-12 fO-91 

3       311 

—       -91 

—       -51 

—       7-14 

7-21 7-42 


The  water  value  of  the  calorimeter  amounted  to 
102tcals.,  temiicratuie  of  air  14  !>',  initial  ten)]ieiatuie 
in  calorimeter  12'8I\  lina!  temperature  10  SO  .  The  fol- 
lowing is  the  heat  of  combustion  calculated  from  the 
above  data  : — 

By  the  calorimeter  f05  x  1621         . .    =  6D77cal3. 

For  CO  32  X    2-i  =    77 1 

Kor  O      16  X    81  =  LSU \  =  227    ,. 

Kor  H    0  7  X  28-8  =20 ) 

Tlie  higher  specifle  heats  of  products  =    20   .. 

6821    „ 


Less  condensed  water 


■126  X  610  = 


Calculated  for  Igrm.  0747  :  '874  = 
pared  with  vapour  at  20",  the  formuli 
7175.— J.  B.  C. 


G717 
7720cals.     Com- 
of  Dulong  gives 


New  Method  of  Estimating  the  Heat  of  Comhtistiuii  of 
Coal  and  Onjanic  C<impounds.  Berthelot  and  Vieille. 
Ann.  Chem.  Phys.  6,  540. 

The  authors  propose  burning  the  substance  in  pure 
oxygen  compressed  under  seven  atmospheres.  The  com- 
bustion is  effected  in  a  shell  of  special  construction  placed 
in  the  c.nlorimeter.  For  determinati<jns  of  the  heat  of 
combustion  of  coal,  cotton,  or  analogous  substances,  the 
ignition  is  effected  by  means  of  a  metallic  thread  heated  to 
redness  by  an  electric  cum  nt.  The  combustion  is  com- 
plete in  a  few  seconds.  If  the  substance  to  be  burned  is 
a  liquid,  it  is  mixed  with  silica  or  other  inert  niaterial, 
and  ignited  in  a  similar  nuinncr.  The  shell  is  so  con- 
structed that  the  calorimeter  requires  only  a  small 
amount  of  water  for  tilling.  A  shell  holding  2U0  to 
250cc.  requires  550cc.  of  water.  The  calorimelric  de- 
termination is  made  in  .S — t  minutes,  whilst  the  usual 
methods  require  from  15—20  minutes.— D.  B. 

Imjyrovements  in  the  Application  of  Gas  Fuel  to  Boilers  fur 
Heating  Purposes.  John  Watson,  St.  Albans.  Eng. 
Pat.  1400,  October  31,  1S85.  Sd. 
The  boiler  is  enclosed  in  a  casing  of  suitable  metal,  and 
has  one  flue  extending  throughout  its  length.  Cas 
burners  on  the  Bunsen  principle  are  situated  within  the 
tlue,  and  also  underneath  the  boiler.  Tliis  is  an  improve- 
ment upon  the  invention  referred  to  in  Eng,  Pat.  156, 
18S4.--A.  R.  D. 
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Improvemenis  in  Apparatus  for  makiii'j  Oil  Gas.  T. 
Alexander,  S.  Alexander,  and  R.  I'aterson,  all  of  Kirk- 
intilloch. Dumbartonshire.     P^ng.  Pat.  3323,  December 

2, 1SS5.   sa. 

A  CYLINDRICAL  horizontal  retort  is  so  set  in  an  oven  or 
Hue  space  tliat  it  can  be  heated  with  ordinnry  fuel  by 
means  of  a  firegrate  attached.  The  oil  is  led  to  the  back 
of  the  retort  by  a  series  of  horizontal  jiipes  open  at  their 
ends.  The  conversion  of  the  oil  is  begun  during,'  its  pas- 
sage along  these  pipes,  and  is  completed  in  the  body  of 
the  retort,  from  the  back  to  the  front  of  which  the  gas 
lias  to  p.ass,  an  the  exit  is  situated  in  the  latter  portion. 
The  oil  is  led  into  each  pijie  by  a  side  branch,  and  the 
outer  end  of  the  said  pijie  is  fitted  with  a  screw  plug 
which  can  be  removed  when  cleaning  is  desirable. 

—A.  II.  D. 

An  Improved  Method  of  Hef/eneratiuff  Waste  Gases. 
A.  T.  D.  lierrington,  Ebbw  Vale.  Eng.  Pat.  3908, 
December  '2,  1SS5.     4d. 

AVaste  gases,  such  as  those  from  furnaces,  are  caused  to 
pass  through  a  mass  of  fuel  in  pioce.ss  of  combustion. 
The  fuel  is  contained  in  a  suitable  chamber,  and  only 
just  sullicient  air  is  admitted  to  supjjort  its  combustion. 
By  this  process,  the  carbon  dioxide  of  the  waste  gases  is 
reduced  to  carbon  monoxide  and  rendered  available  for 
fuel  again.— A.  K.  1). 


ni-DESTRUCTIYE  DISTILLATION, 
PRODUCTS,  Etc. 


TAB, 


Researehes  on  the  Chemical  Structure  of  Thiophen. 
Gattermann,  A.  Kaiser,  and  \.  Mever.  l!er. 
3005. 

v.  Meyer's  constitutional  foimula  for  thiophen, 

CH :  CH. 


L. 
18, 


> 


I 
CH  :  CH 

being  opposed  to  numerous  observations  which  appear  to 
throw  some  probability  on  the  existence  of  ihree  thio- 
tolens,  CjSHj.i'H^,  and  of  three  thiophenic  acids, 
C^SHjCOOH,  the  authors  investigated  this  subject 
more  minutely.  They  could  obtain  only  two  groups  of 
chemically  different  mono-derivatives  of  thiophen,  so 
tliat  the  original  structural  formula  can  be  retained.  Of 
the  two  Ihiophcnic  acids  ditfering  in  diemical  constitu- 
tion, one  exists  in  two  forms.  It  is  nmstly  obtained  as 
the  ;i-acid  melting  at  ISGo",  but  when  prepared  by  dis- 
tillation with  potassium  cyanide,  a-thioplieuic  acid  is 
formed  which  melts  at  IIS^'.  Botli  modifications  yield 
identical  derivatives.  Of  thiotolens  the  ji  and  -/-com- 
pounds only  exist,  athiotoleu  of  coal-tar  being  a  mixture 
of  the  two  I'urmer. — D.  B. 


but  is  influenced  also  by  the  treatment  of  the  coal  in  the 
retort,  local  superheating  of  the  gas  being  the  jirincipal 
cause  of  the  thickening.  To  obtain  a  thin  lar  the  author 
recommends  tlie  reduction  of  the  gas  space  in  the  retort, 
and  the  diminution  of  all  contact  surfaces  by  charging 
the  retorts  with  as  much  coal  as  possible. — D.  B. 


The  Cause  cf  the  Discolouration  of  Carbolic  Acid.     A. 
Kremel.       Pharni.  Post.  1SS6,  19,  1. 

The  .author  has  come  to  the  following  conclusion  :  The 
red  colour  of  carbolic  acid  is  produced  by  a  large  number 
of  metals  and  metallic  oxides,  particularly  t'u,  and  then 
Pb,  Ag,  Zn,  whereas  Sn  appears  to  have  no  action, 
with  or  without  the  presence  of  anmioiiia.  These  metals 
enter  into  combin.alion,  forming  always  one  anil  the  same 
or;.;anic  compound,  which  dissolves  in  cavliolic  acid  with 
a  red  colour,  in  concentrated  H-SOj,  with  a  blue  colour. 
This  compound  is  therefore  not  rosolic  acid,  which  the 
sulphuric  acid  dissolves  with  a  yellow  colour.— J.  B.  C. 


Sapid  Process  for  Removinri  the  Black  Acid  result  inq  from 
the  Purification  of  Mineral  Uils.  \.  Falke.  Chera. 
Zeit.  9,  1869. 

To  remove  the  last  portions  of  the  waste  acid  obtained 
in  the  purification  of  mineral  oils,  water  or  alkaline 
liiiuids  are  usually  employed.  Owing  to  the  formation 
of  an  emulsion,  a  large  amount  of  oil  is,  however, 
cariied  away.  To  overcome  tliis  dilficulty  the  author 
proceeds  as  follows  :  IIa\ing  mixed  the  oil  with  concen- 
trated sulphuric  acid  in  the  usual  manner,  the  waste 
acid  is  drawn  ort'.as  quickly  as  possible.  The  oil  is  then 
agitated  for  15  minutes  with  Oo  per  cent,  of  sulphuric 
acid  of  60' B.,  the  acid  drawn  oil',  and  the  operation 
repeated  with  acid  of  50'  B.  By  diluting  the  strength  of 
the  waste  acid  in  this  manner  it  is  possible  to  remove 
the  last  traces  tliereof.  with  water  or  alkalis,  without 
forming  an  emulsion. — D.  B. 


The  Thickening  of  Coal  I'ar.      Kunath.     Chem.   Zeit. 

9,  1893. 
The  thickenin"  of  tar  is  not  merely  due  to  the  presence  of 
particles  of  coal  carried  over  mechanically  with  the  gas, 


A  iVciO  Methjd  for  the  Preparation  of  Hijdrotien  Gas. 

F.  Hembeit  and  Henry.      Compt.   Kend.   1885,  ICl, 

797. 
The  inventors  pass  supeiheated  steam  in  a  finespiay 
over  coke  heated  to  redness,  w  hereby  a  uiixtnre  of  equal 
volumes  of  hydrogen  and  carbon  monoxide  is  formed. 
This  mi.xture  is  led  into  a  second  retort  also  heated  to 
redness,  filled  with  fire-proof  materials.  The  second 
process  has  the  object  of  promoting  a  thorough  mi.ving 
of  the  gases.  In  the  second  retort  also,  steam  is  allowed 
to  enter  heated  to  its  point  of  dissociation.  These  gases 
act  upon  one  another,  hydrogen  is  formed  and  carbonic 
acid  gas.  In  this  way  3'200cbm.  hydrogen  are  obtained 
from  1  ton  of  coke,  and  the  price  of  the  hydrogen  is  '015 
franc  per  Icbm. — J.  B.  C. 


Treatment  of  the  Waste  Acids  resulting  from  the  Purifica- 
tion of  the  Liqht  Uils  of  Coal  Tar  for  the  Utilisation 
of  the  said  ]\'astc  Acids,  and  of  the  By-jirodurts 
resulting  thciefroin.  A.  A.  Vale,  London.  From 
the  Chemischo  Fabrik  Actieu  Gesellschaft,  Hamburg. 
Eng.  Pat.  9014,  August  12,  ISSJ.     Cd. 

The  suliihuric  acid  employed  for  the  purification  of  light 
oils  is  recovered  by  diluting  the  waste  acid  with  water, 
to  a  density  of  from  1  2  to  1  25.  The  acid  is  then  drawn 
off  and  utilised  for  the  manufacture  of  ammonium  sul- 
jihate,  or  employed  for  the  extraction  of  the  organic  bases 
contained  in  crude  naphthas,  before  washing  with  con- 
centrated sulphuric  acid.  To  render  the  acid  perfectly 
colourless  it  is  again  agitated  with  tar  oils,  carbolic  acid 
or  similar  subslances.  The  tarry  nuitters  sc])arated  from 
the  waste  acid  are  used  as  impregnating  liquids  or  paints 
in  the  form  of  solutions  in  tar  oil,  carbolic  acid  and  the 
like.— D.  B. 


lY.— COLOURING  MATTERS  AND  DYES. 

Preparation  of  Mononitroanisoil  and  Mononitrophcnc- 
tod  hy  Kolbe's  Method.  C.  'VVillgerodt  and  M.  Ferko. 
J.  Prakt.  Chem.  1S86,  152. 

Axison.  and  phenetoil  are  jnepared  according  to  Kolbe  by 
heatingaqucous  solutions  of  potas>ium  ethyl-  and  methyl- 
sulphate  with  sodium  phenylate  in  a  retort  with  reversed 
condenser  or  under  pressure,  and  he  suggested  that 
nitropheuetoil  and  nitroanisoil  might  be  similarly  pie- 
propared,  but  Kander  obtained  very  poor  results. 
The  authors  have  succeeded  in  preparing  the  nitro 
bodies  by  heating  alcoholic  instead  of  aqueous  solutions 
of  sodium  nitrophenylate  and  the  above-mentioned 
sulphate  in  sealed  tuhcs  to  200^  The  ethers  were  pre- 
cipitated by  water  .and  purified  by  distillation  with 
steam.  The  products  obtained  in  this  manner  were 
extremely  pure,  the  melting  points  being  quite  constant 
and  higher  than  those  jiroviously  observed.  The  melt- 
ing point  of  jiaranitroanisoil  was  found  to  be  54' 
instead  of  51°,  and  of  paranitrophcnetoil  00°  instead  of 
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57'  to  58^     The  corresponding  ortlio  compounds  were 

obtained  in  the  form  of  oils.  It  was  found  tliat  para- 
nitrophenctoil  was  only  partially  decomposed  by  water 
at  150".— S.  Y.  I 


On    the  Action    of   Paratoluidinc    on    Resorcinid  and 
Quinol  ( Hyilroqiiiyionf ). 
J.  Prakt.  Chom.  18S(!,  'J09. 

The  action  of  paratoluidine  on  resorcinol  and  hydro- 
quinone  is  qiutc  analogous  to  that  of  aniline.  When 
either  dioxybenzene  is  heated  to  260 — '270'  with  para 
toluidine  and  calcium  chloride,  a  large  yield  of  meta-  or 
paro.xyphenyljiaratolylamiue  is  obtained,  together  with 
a  small  quantity  of  the  corresponding  ditolylphenylene- 
diamines.  The  reactions  are  expressed  by  the  following 
equations  : — 

CJI,(0II)2+C;H;XIIo   =   C,H,(OHI(\HC,H;)  +  H.jO. 


Resorcinol. 
Hydroquinone. 


wi-oxyphenyl-;j-tolylanune. 
i)-oxyplienyl-p-tolylaniine. 


propaldehyde  with  aniline  and  concentrat«d  liydrochloric 
acid,  Kngler  obtained  etliyln)etliyliiuin(dine,"the  forma- 
tion of  which  base  must  be  preceded  liy  that  of  an  ethyl- 
methylacroleiu.  Ddbiier  and  W.  v. '.Miller  obtained  a 
he.xylamylquinoline  from  (rnantliol,  aniline,  and  hydro 
chloric  acid,  and  they  consider  that  all  aldehydes" con- 
taining the  Cllj-CHU  group  (and  therefore  capable  of 
forming  acroleins)  must  yield  a  iiuinahiine  derivative 
when  heated  with  a  primary  amine  and  concentrated 
hydrochloric  acid.  To  prove  this  view  the  investigations, 
with  certain  aldehydes  which  fulfil  this  condition,  have 
been  carried  out. — T.  L.  B. 


C,II,(OH)(NHC:H:)-l-C,H,NH2=C.H.|NHC;H,»2+H«0. 

Diparatolyl-7n-phenyIenediamine. 
Diparatolyl-p-phenylunediamiue. 

The  yield  of  the  metoxyphenylparatolylamine  was  about 
GO  per  cent.,  and  of  the  paraoxyphenyl  compound  about 
80  per  cent,  of  the  calculated  amount.  The  reaction 
takes  ])lace  without  calcium  chloride  by  continued  heat- 
ing at  300". 

The  diamines  are  the  chief  products  when  a  mixture 
of  calcium  and  zinc  chlorides,  or  zinc  chloride  alone,  is 
employed.  In  the  latter  case  the  temperature  should  not 
exceed  220°,  in  the  former  240°.  The  yield  of  the  meta- 
phenylene  compound  was  about  50  per  cent.,  and  of  the 
para  compound  about  SO  per  cent,  of  the  amount  calcu- 
lated. The  two  o.xyphenyltolylamines  have  the  properties 
of  monobasicphenolsandweakmonacid  l)ases,  the  ditolyl- 
phenylenediandnes  only  those  of  weak  diacid  bases. 

Metoxijphcntjlparatohjlatninc  crystallises  in  small 
colourless  needles  or  prisms  melting  at  91'  to  92',  and 
boiling  without  decomposition  at  350'.  It  dissolves 
easily  in  alcohol,  ether,  benzene,  and  acetone. 

DipdratoliilinctaplirniilcHcdianiiiie  forms  silky  needles,  • 
melting  at  i37°.     The  compound  is  decomposeii  on  boil- 
ing.    It  dissolves  with  dilKculty  in  cold  alcohol,  benzene, 
and  glacial  acetic  acid,  but  readily  on  warming. 

Pitnjxi/phcnyljjaiafoli/laminr  was  obtained  in  the  form 
of  white  lustrous  scales.     This  body  melts  at  122°,  and  ' 
boils  between  350°  and  .SCO'     It  is  very  soluble  in  cold 
alcohol  and  benzene,  and  in  hot  glacial  acetic  acid. 

Dipiirtittjlijlp(iraphcniilc}tcdkiminc     crystallises     from 
benzene  or  alcohol  in  colourless  silvery  scales,  which  melt 
at  182*     It  dissolves  readily  in  hot  alcohol,  benzene,  and  : 
glacial  acetic  acid,  but  it  is  nearly  in.soluble  in  the  cohl  | 
licjuids.     Numerous  derivatives  of  these  bodies  were  pre-  ' 
pared,  and  their  melting  or  boiling  ])oints  determined.       ! 

When  paroxyphenylparatolylanune  is  heated  with  j 
aniline  or  ortliotoluidine  and  a  ndxture  of  the  chlorides 
of  zinc  and  calcium,  the  mixed  diamines  are  not  formed, 
but  aniline  yields  diphenylparaphenylenediamine  and 
diparatolylparaphenylenedianiine,  whije  from  ortliotolui- 
dine the  latter  body  and  diorthotolylparaphenylenedi 
amine  are  obtained. — S.  Y. 


Communications  from  the  Laboratory  of  the  Eui/al 
Technical  School  in  Munich.  VV.  v.  Miller.  Ber.  18, 
3360. 

The  presumption  that  the  formation  of  acrolein  and 
methylacroleiu  precede  the  formation  respectively  of 
quinoline  and  quinaldine,  induced  (J.  Diibncr  and  \V.  v. 
Miller  to  act  upon  aniline  with  phenylacrolein,  this 
resulting  in  the  synthesis  of  a-phenylquinoline.  Al- 
though in  this  case  a  non -saturated  ahlehyde  was 
employed,  the  synthesis  of  quinaldine  with  ordinary 
aldehyde,  aniline  and  strong  hydrochloric  acid,  had 
already  shown  that  the  condensation  of  a  saturated 
aldehyde  to  the  acrolein  of  a  higher  carbon  group,  dnd 
the  further  condensation  of  this  acrolein  to  a  quinaldine 
derivate,  could  take  place  in  one  stage.    Thus  by  heating  | 


Condensation  of  Normal  Butiddehi/dc  with  Aniline  and 
Hi/drochloric  Acid.  Mvrtil  Kalin,  Ber.  18,  3361  — 
3372. 

NoRM.\L  butaldehyde  (lOOgrins.)  'was  slowly  run  into 
a  cooled  mixture  of  aniline  (GOgrms.),  and  concentrated 
hy<lrochloiic  acid  (120grnis. ),  and  then  heated  for  5  or  6 
hours  on  the  water-bath.  The  product  of  the  reaction 
was  extracted  with  ether,  and  ultimately  fractionally 
distilled,  two  chief  fractions  being  obtained,  one  boiling 
at  2.30"  to  250°,  being  the  hitherto  unknown  normal 
butylanilinc,  the  other  and  larger  fraction  boiling  at 
280'  to  30O',  being  the  apropyl  /Jethylquinoline — 


C„H, 


xClI  =  C-C..H. 

I        " 
N    =C-C3H,, 


The  pure  base  is  a  colourless  oil  boiling  at  291',  becom» 
ing  rapidly  dark  on  exposure  to  air  and  light,  is  soluble 
in  the  ordinary  solvents  except  water,  and  easily  distilled 
in  a  current  of  steam.  It  is  not  attacked  by  nitrite  of 
sodium.  The  hydrochloride  forms  Hat  triclinic  plates, 
containing  2mols.  UJ)  ;  the  nitrate  long  needles  with 
Imol.  HjO  ;  the  sulpliate  crystalli.scs  in  groups  of 
needles;  the  picrate  forms  golden  leaflets  insolulde  in 
cold  water,  slightly  soluble  in  alcohol,  melting  at  16,3°  ; 
the  chroniate,  recrystallised  from  dilute  Ht'l  or  HNOj, 
long  orange  yellow  needles,  which  turn  black  on  expcsure 
to  ail  an(l  light ;  the  platinochloiide,  insoluble  in  cold 
water,  soluble  in  hot  water,  forms  yellow  needles  ;  the 
methiodide  crystallises  from  dilute  alcohol  in  golden 
needles,  containing  lni(d.  II^O  ;  and  the  double  salt  of 
platinum  and  the  methochloride,  (< 'uHi;N.  CHjClj^l'tCli, 
was  obtained  in  orange  yellow  dendritic  needles. 

The  i)erfectly  pure  base  (lOgrins.)  dissolved  in  dilute 
sulphuric  acid,  and  oxiilised  with  chromic  acid  (35grms. ) 
and  dilute  sulphuric  acid  (GOgrms.  acid  to  250gims. 
water),  yielded  about  3grnis.  of  ethylquinoliuecarboxylic 
acid,  crystallising  from  alcohol  in  fine  needles,  solulde  in 
water,  s|)aringly  solul)le  in  ether.  The  acid  is  soluble  in 
hot  benzene  ;  it  melts  at  148°  with  evolution  of  carbonic 
anhydride.  It  forms  salts  with  both  acids  and  alkalis. 
The  platinochloiide  forms  Hue  needles  grouped  together  ; 
the  picrate  Kne  yellow  needles,  only  slightly  soluble  in 
water  and  cold  alcohol  ;  the  silver  salt  forms  a  white 
.amorphous  precipitate,  soluble  in  hot  alcohol,  forming  a 
fine  jelly  on  cooling  ;  the  copper  .salt  precipitates  from 
alcohol  as  a  bright  blue  precipitate  consisting  of  minute 
needles. 

By  the  dry  distillation  of  the  above  acid,  carbonic 
anhydride  is  given  oft',  and  a  colourless  and  highly 
refractive  liquid  distils  over,  which  is  /j-ethylquinoline — 

-C,H„ 


Ethylquinoline  boils  at  265'  under  71Smm.  pressure,  and 
is  identical  with  the  /i-ethylquinoline  obtained  by  Baeyer 
and  Jackson.  Its  picrate  forms  beautiful  glittering  hne 
needles,  m.]).  103°. 

Normal  butylanilinc  is  best  obtained  in  a  pure 
state  by  reducing  with  zinc  the  nitroso-derivative 
obtained  from  the  fraction  boiling  between  230°  and  250°. 
It  is  a  colourless  oil,  boiling  at  235°  under  a  pressure  of 
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720mm.,  has  a  pleasant  odour,  andis  volatile  with  steam. 
Its  liydvochloride,  nitrate  and  sulphate  crystallise  well, 
and  are  very  soluble  in  water.  Its  nitroso-derivativc, 
GsHjN(C4tLjiN0,  forms  a  yellow  oil,  insoluble  in  water 
and  weak  ai'ids,  readily  soluble  in  alcohol  and  ether  ; 
it  gives  Liebennann's  reaction  beautifully,  and  becomes 
greenish  black  on  exposure  to  the  air. 

Acetyl-butylaniline  is  a  colourless  liquid  boiling  at 
273'  to  27.")'  under  718mni.  pressure. 

The  author  caused  isobutaldehyde  to  react  on  aniline 
in  the  presence  of  fuming  hydrochloric  acid,  obtaining 
an  amorphous,  uncrystallisable  basic  product  ;  but,  as 
was  to  be  expected  from  Diibner  and  Miller's  theory,  no 
acrolein  derivati\e  was  formed. — T.  L.  15. 


Action   of   Isiivaleridilehydc   on   Anilinr   ami   Fuming 
Hydrochloric  Acid.     J.  Spady.     Ber.  18,  3373— ."iSS*. 

The  product  of  the  reaction  (comj).  preceding  abstract), 
after  repeated  fractional  distillation,  separates  into  two 
main  portions  ;  the  iir.-.t,  boiling  at  240'  to  250',  is  a-iso- 
butyl-p(  isopropylquinoline  ;  the  second,  boiling  at  292°  to 
291)',  is  isoamylaniline.  In  order  to  purify  the  bases 
they  a're  converted  into  their  picrates,  that  of  the  former 
being  insoluble,  that  of  the  latter  solnble  in  cold  alcohol. 

The  pure  base  has  a  pleasant  odour,  somewhat  similar 
to  that  of  quinaldine,  is  an  oil  boiling  at  29.J'  to  290° 
under  709mni.  pressure,  is  only  to  a  slight  degree  vola- 
tile in  a  current  of  steam,  is  very  hygroscojuc,  but  insoluljle 
in  water.  Its  nitrate  is  formed  as  an  oil,  which  after  a 
•short  time  solidihes  to  a  white  crystalline  mass ;  it 
crystallises  from  hot  water  with  Imol.  1I„0;  the  acid 
sidphate,  Ci,;H;iN.H„St)4,  crystallises  in  triclinic  pyra- 
mids massed  together  ;  the  hydrochloride  forms  triclinic 
prismatic  leaflets,  Ci„H:^,N.H('l  + H...O  ;  the  chromate 
forms  long  needles,  insoluble  in  cold  water, — it  can  only 
be  obtained  from  quite  pure  base  ;  the  methiodide  con- 
tains Imol.  H,..<),  soluble  in  alcohol  and  hot  water, 
insolnble  in  ether, — precipitates  in  line  needles  from 
alcohol  on  adding  ether. 

Ii-isoj}roj>yta-qiiiiiotiiiecarhoxi/lic  acid — 

,CH  =  C-CH.(CH3)j 
\N  =C-CUOH 

is  obtained  by  o.xidising  the  above  base  (lOgrms. )  with  an 
excess  of  chromic  acid  (75grms.)  dissolved  in  sulphuric 
acid  (lUgrms. ),  and  water  (22Sgrrns. ).  The  yield  is 
about  20  per  cent,  on  the  base  used.  The  acid  is 
sparingly  soluble  in  hot  water  and  ether,  easily  solnble 
in  hot  alcohol ;  it  crystallises  in  prismatic  colourless 
ieallets,  fusing  at  ISS'  to  189',  with  but  slight  decompo- 
sition, and  subliming  without  decomposition.  It  has 
hut  slight  acid  and  basic  qualities,  rendering  its  .salts 
easily  decomposed  with  water  ;  the  silver  double  salt 
precii)itates  as  a  llocculent  mass  of  needles,  Ci;iHi...\(  •.,  Ag 
+  Ci3Hi3NO._..NOaH,  decomposed  by  water  ;  the ji/uti  110- 
chloridc  forms  oranjre  crystals  when  precipitated  from 
hot  hydrochloric  acid. 

■\V'hcn  isopropylquinolinecarboxylic  acid  (1  part)  is 
distilled  with  slaked  lime  (4  parts),  quinoline  C^H^N, 
and  diquinoline  Ci,Hi;N._.  are  formed  ;  the  latter  melts  at 
192',  and  ajipears  identical  with  the  diquinohne  obtained 
by  Japp  ami  (iraliam,  and  also  liy  \\  eidel  ;  but  when 
the  .acid  is  heated  by  itself,  somewhat  above  its  melting 
point,  carbonic  anhydrirle  is  evolved,  and  the  chief  pro- 
duct is  ,8-isopropylquinoline — 


C.Hj. 


/CH  =  C-CH(CH3). 

I 

V  N  =cir 


a  pale  yellow  li(iuid,  boiling  at  275'  to  280°  under 
715nim.  pressure,  solidifying  in  a  freezing  mixture,  .and 
commencing  to  melt  above,  —  10'.  It  is  insolulile  in  water; 
char.icteristio  is  tlie  hydrochloride,  crystallising  in  line 
needles  from  a  little  cold  dilute  hydrochloric  acid  ; 
the  platinochloride  forms  fine  needles  ;  the  chromate  pre- 
cipitates as  an  oil,  solidifying  after  a  short  time  :  the 
pici'ate  forms  long  delicate  needles. 


Isoamylaniline,  CnHj^N,  is  formed  in  the  first-men- 
tioned reaction  according  to  the  ccj nations  ;  — 

1.  (CK3).,.CH.CH.,.CH0  +  H,  =  (('H,),.CH.CH.,.('1I.,.()H. 

2.  C8H,NH,,-i-HO.CH2.CH2.CH(CH.)a  =  C.HjXH  ^ 

C'H2.CHi.CH(CIL)2  +  H.,0. 

It  forms  a  colourless  oil,  boiling  at  242°  to  244',  is 
in.sidnble  in  water,  soluble  in  alcohol,  ether  and  benzene, 
and  has  an  agreeable  aromatic  odonr.  The  picrate 
precipitates  ,as  a  red  dish  yellow  oil  from  alcohol.  The 
liydrochloride  of  this  base  is  a  very  easily  soluble  salt, 
whilst  the  hydrochloride  of  the  amylaniline  obtained  by 
A.  \V.  Hofmann  from  aniyl  bromide  and  aniline  was 
fairly  insoluble  ;  it  is  therefore  probably  an  isomer  of 
this  base.  The  nitroso  compound  is  an  oil,  giving 
Liebermann's  reaction.  Acetylamylamine  is  a  lliiid  boil- 
ing at  278°  (liar.  720mm.),  insoluble  in  water,  soluble  in 
alcohol  and  ether.  The  oxalate  and  nitrate  arc  the  most 
insoluble  salts  of  isoamylaniline. — T.  L.  15. 


Lokuo  or  Chinese  Green.     K.  Kavser.     IJer.  18,  3417 — 
3429. 

This  colouring  matter  is  obtained  in  China  from  difl'erent 
varieties  of  buckthorn  (Hhamnus),  and  is  brought  into 
commerce  in  the  form  of  thin  blue  slabs,  easily  broken, 
but  dillicult  to  pulverise.  According  to  Cloez  and 
Gnignet  {Jicr.  5,  338),  it  is  a  lake  containing  the  colour- 
ing matter  lokain  CjgHsiOi-,  and  leaving  twenty-six 
per  cent,  of  ash.  The  authors  have  repeated  these  in- 
vestigations, but  find  forty-seven  per  cent,  of  mineral 
matter,  consisting  chiefly  of  clay  and  chalk.  Lokao 
was  extracted  with  concentrated  ammonium  carbonate 
solution:  on  the  addition  of  a  double  volume  of  alcohol 
to  the  filtered  extract,  a  deep  blue  precipitate  of  the 
ammonium  salt  of  lokaonic  acid  C4^H4aO.-  is  formed. 
From  the  solution  of  this  salt  in  water  oxalic  acid  preci- 
pitates the  free  lokaonic  acid,  which,  when  dried, 
presents  the  appearance  of  a  pulverulent  bluish-black 
substance,  insoluble  in  water,  alcohol,  ether,  chloroform 
and  benzene.  Friction  imparts  to  it  metallic  lustre.  The 
monammonium  salt  forms  small  crystals,  with  bronze-like 
lustre,  from  which  the  diammonium  salt  t-'4jH4,;0-..-(NH4)o 
is  obtained,  by  moistening  them  with  ammonia  and  sub- 
sequent drying  over  sulphuric  acid.  The  barium  salt 
Cj.jHjgBaO^-  is  insoluble  in  water  and  alcohol.  The 
potassium  salt  CjjH^jKjOjj  forms  a  dark  blue  amorphous 
precipitate  from  alcohol.  Soluble  compounds  of  lokaonic 
acid  show  perfect  absorption  of  the  .siieclrum  in  the  red 
and  yellow  portions  only.  Boiling  dilute  acids  decom- 
po.se  lokaonic  acid  into  a  carbohydrate  lokanse  C.jHisO^, 
and  lokanic  acid  CajH^^O^i,  which  is  a  bluish-violet 
crystalline  powder  insoluble  in  water,  alcohol  and  ether, 
containing  one  mol.  of  water,  which  is  given  ottat  120'^. 
The  ammonium  salt  CjjlIjiO-iXH^  is  a  deep  blue  powder 
soluble  in  water,  with  a  violet  colour  ;  the  barium  and 
lead  salts  arc  dark  blue  powders  insoluble  in  water  and 
alcohol.  Soluble  compounds  of  lokanic  acid  in  very 
dilute  solution  show  a  characteristic  perfect  absorption 
in  the  yellow  and  yellow-green  portions  <if  the  spectrum. 
The  filtrate  from  the  lokanic  acid,  after  removal  of  the 
acid  and  dirt,  is  evaporated  nearly  to  dryness,  then 
taken  n]i  with  five  times  its  bulk  nf  hot  alcohol,  and 
allowed  to  slowly  evaporate  over  calcium  chlmide  ;  small 
needles  of  lokaose  .are  thus  obtained  which  are  dried 
over  sulphuricacid.  Lokaose  reduces  Fehling's solution 
with  half  the  power  of  glucose,  from  which  it  also 
dillers  by  its  optical  inactivity.  The  decomposition  of 
the  lok.aonic  acid  is  expressed  by  the  equation  C42H4SUJJ 
^Cj^jIL^jO.ji  +  CjHimUs.  Reducing  .agents  convert  blue 
solulionsof  lokaonic  and  lokanic  acids  into  blood  red  solu- 
tions, which  become  green  on  ex]iosure  to  the  .air. 

Lok.anic  acid  is  decomposed  Ijy  cold  concentrated 
sulphuric  acid  according  to  the  equation  Ca^Ha^Oii 
-5HvO  =  C3,;H^50ii;.  This  latter  substance  forms  a  red- 
brown  powder;  its  Kaiium  compound  C;,jIL  BaUjj  ii 
also  ,a  red-brown  substance.  Concentrated  potash 
solution  (fifty  per  cent. )  decompo.ses  lokanic  acid  into  a 
brown  powder  and  ])hloroglncinol  ;  the  former  body  the 
authors   term   delokanic   acid   Ci;,lla()^;    the   following 
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equation  representing  the  reaction:  CsjHsgOoi  =  2Ci5H30|i 
+  C«H,03  +  6H,0. 

Nitric  acid  (sp.  gr.   1  •15-50  parts)  was  lieatcd  with 

h)kanic  aciil   (ten  parts)  and  water  (300  parts),  producing 

nitrophliiroglucinul  (',H,(XOi.)n.;,  and   a    lirown   powder 

which  was  not  examined  ;  oxalic  acid  could  not  lie  found. 

— T.  L.  B. 

Manufacture  of  Magenta.     I'.  Schoop.     Dinfrl.  Polyt.  J. 
1885,  258,  27G. 

The  author  describes  the  manufacture  of  magenta  by 
the  arsenic  acid  process.  The  melting  vessel  of  cast-iron 
(Ki".  1),  and  its  arrangement  may  be  readily  understood 
from  the  diagram.  The  charge  is  TOOkilos.  arsenic  acid 
75°  B.,  300kilos.  recovered  arsenic  acid  75"  B.,  SOOkilos. 
aniline  for  red,  and  -JOOkilos  "  uchappc"  from  a  previous 
operation. 

The  fire  is  regulated  sothat  distillation  begins  after  about 
7  hours.  After  400  litres  have  passed  over,  the  melt  has 
already  become  thick,  and  the  lire  is  then  lowered.  The 
contents  are  now  run  out,  and  the  coolc<l  melt  broken  np. 
Its  weight  amounts  lo  SSGkilos.  The  distillate  is  run  into 
a  separating  ve?sel,  and  lOOkilos.  of  salt  added,  wliere- 
upon   tiic  oil   quickly   separates.      The   distillate    may 


the  agitator  R  passes  through  the  cover  D.  The  cylin- 
drical portion  of  the  apparatus,  which  rests  upon  the 
lower  vessel,  is  made  of  boiler  plate,  and  is  shut  oH'from 
the  latter  by  a  slightly  curved  cover.  At  about  three- 
([uarters  of  the  height  of  the  whole  apparatus,  a  small 
let-otf  pipe  is  lixed,  and  up  to  this  point  the  boiler  is  tilled 
with  water.  For  a  continuous  process  at  least  two 
such  extraction  boilers  aro  necessary.  About  a  tenth 
l>oriion  of  the  crude  melt  is  treated  with  about 
3600  litres  of  water,  and  heated  with  steam,  so 
that  the  pressure  amounts  to  1'5  to  2  atmospheres. 
After  four  hours  the  mass  is  forced  through  a  tilter- 
press,  and  the  residue  treated  in  the  same  way  in  a 
second  boiler.  This  .second  extract  is  then  employed  for 
exhausting  a  fresh  portion  in  the  liist  boiler.  The 
residue  twice  treated  forms  one  part  of  the  useless 
arsenical  residue.  The  solution  of  the  dye,  after  stand- 
ing for  half  an-hour  to  allow  imi)urities  to  settle,  is  stirred 
up  whilst  hot  with  'JOOkilos.  of  common  salt  whereby, 
on  cooling,  the  hydrochloride  of  the  colour  separates 
abnost  cnmpletely.  The  mntlier-liquors,  after  standing 
•1  days,  are  treated  from  time  to  time  with  milk  of  lime, 
in  order  to  separate  a  further  quantity  of  colouring 
matter,  which  is  treated  apart.  The  residual  lii|uid, 
wliich    contains    arsenic,    is    precipitated    with    lime. 


Fii;.  2. 

be  used  more  profitably  for  making  safraniue.  The  melt  is 
ground  with  water  to  a  tinejuud,  which  is  forced  through 
a  tilter-press.  The  filtrate  is  evaporated  for  recovering 
the  arsenic  acid,  and  the  solid  portion  in  the  press,  again 
treated  with  warm  water  and  filtered.  The  filtrate 
from  this  is  employed  fur  the  next  melt.  The  crude 
melt  is  extracted  twice  in  a  boiler  with  boiling  water  ; 
the  apparatus  (Figs.  2  and  3)  consists  of  a  cast-iron 
vessel,  which  may  be  closed  liy  a  cover  D,  running 
upon  rails  ;  three  steam  inlets  e  (37mm.  diam.),  w  the 
water  pipe  (37mm.),  and  a  the  outlet  pipe.     The  axis  of 


Fig.  3. 

Crude  magenta,  salted  out  as  above-described,  is  puri- 
fied by  systematic  fractional  precipitation.  The  crude 
magenta  obtained  from  one-fifth  of  the  melt  is  dissolved 
in  a  wooden  vessel  w  ith  1000  litres  of  water  heated  by 
steam  ;  to  which  40  litres  of  4  per  cent,  soda  solution 
are  slowly  added.  The  liquid  is  passed  through  a  coarse 
filter  into  another  wooden  vessel,  and  Ht'l  is  added,  to 
prevent  the  separation  of  cbrysaniline,  and  to  retard  the 
crystallisation  of  the  magenta.  In  about  twodays  crystal- 
lisation is  complete.  The  mother-liquor  is  run  off,  and 
the  crystals  are  dried  in  the   air,  and  afterwards  Iq  a 
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dryinfj  room  at  40°.  The  colourinj;  matter  is  precipi- 
tated from  the  mother-liquors  with  caustic  soua,  and 
about  401vilos.  of  this  dissolved  in  HCl  and  recry.stallised. 
From  these  mother-liquors  "cerise,"  an  inferior  ma- 
genta, chrysaniline  and  "  cinnamon  brown  "  may  be 
obtained.  Mauvaniline,  an  almost  valueless  prociuet, 
is  also  separated.  After  filtration  of  tlie  "  ceri.se  "  from 
its  mother-liquors,  the  colour  is  washed,  neutralised  with 
hydrochloric  acid,  and  evaporated  with  steam  in  iron  pans. 
In  this  way  the  cerise  of  commerce  is  obtained.  In  the 
filtrate  the  remaining  magenta  is  precipitated  with  soda. 
The  resins  may  be  purified  according  to  the  wants  of  the 
market,  to  obtain  by-products  such  as  "grenadin'  and 
"maroon."  In  order  to  test  magenta  for  chrysaniline, 
HCl  is  added  to  the  hot  aqueous  solution,  and  then  zinc 
dust  in  small  quantities  until  the  red  colour  has  disap- 
peared. If  the  magenta  were  free  from  chrysaniline, 
a  limpid  liquid  is  obtained  ;  in  the  other  case  it  has 
a  yellow  colour. — J.  B.  V. 


Isomeric   a-Naphihylaminesnlphonic    Acids.       Otto  N. 

Witt.  Ber.  19,  55—59. 
Reliable  data  have  long  been  wanted  for  these  techni- 
cally very  important  bodies  ;  the  author  has  therefore 
commenced  a  number  of  cxpciiments  with  a  view  to 
obtaining  them.  The  naphthionic  acid  of  I'iria  obtained 
by  acting  on  nitronaphthalene  with  ammonium  sulphite  ; 
tlieacidof  Neville  and  Winther,  obtained  by  heating 
equal  molecules  of  naphthylamine  and  sulphuric  acid 
at  200°;  and  the  acid  obtained  by  heating  one  part  of  naph- 
thvlamine  with  live  parts  of  concentrated  sulphuric  acid 
till  entire  solubility  in  alkalis  is  attained,  were  pre- 
pared and  found  to  be  identical.  It  is  proposed  to 
maintain  the  name  naphthionic  acid  for  this  sulphonic 
acid.  The  free  acid  crj'stallises  with  one-half  mol.  H-0, 
and  is  soluble  in  about  4500  parts  of  water  at  15°.  The 
calcium  salt  forms  pale  pink  tables  with  eight  mol.  HgO; 
the  sodium  salt  crystallises  in  large  monosymmetric 
tables  with  four  mol.  H^O.  But  if  a  concentrated  solu- 
tion of  these  salts  be  quickly  cooled,  thin  glittering 
plates  are  obtained,  which,  however,  soon  disappear,  and 
give  place  to  the  other  form.  A  dilute  solution  of  the 
sodium  salt  Ci„HB(NH^).S03Na  shows  a  very  strong 
bluish-violet  lluorescence. — T.  L.  B. 


Manufitcture  of  Blue  and  Violet  Colouring  Matters  by 
Oxidation  of  Thio-bases  of  Diamines.  John  Imray, 
Chancery  Lane,  Middlesex.  From  J.  Boas-Boasson, 
of  Lyons.     Eng.  Pat.  .S8S9,  March  26,  1885.     6d. 

According  to  this  invention,  the  required  diamine  is 
produced  by  the  reduction  of  the  amidoazo-compound,  by 
means  of  sulphuretted  hydrogen.  The  amidoazobenzene 
is  heated  in  aniline  solution  to  45°  C,  and  SIK  passed 
through  the  solution  till  complete  reduction  is  etl'ected 
according  to  the  equation — C„H5.N,.CsHj.NH, -h2H._.S 
zuCeHj  XHj  -rCsHilNH;)^  +2S.  The  aniline  is  removed 
by  steam  distillation,  the  sulphur  filtered  off',  and 
the  solution  of  paraphenyleue  diamine  evaporated 
to  the  crystallising  point,  and  the  crystals  purified 
by  distillation.  The  paraphenyleue  diamine  is  heated 
in  a  closed  vessel,  for  about  four  hours,  with  sul- 
phur, to  170 — 180°  C,  and  is  thus  transformed  into  the 
thiobase,  which  is  dissolved  in  dilute  hydrochloric  acid, 
filtered,  allowed  to  cool,  and  then  oxidised  with  ferric 
chloride,  potassium  dichroniate,  or  other  suitable  oxidis- 
ing material.  The  blue  colouring  matter  is  salted  out, 
filtered,  pressed  and  purified  by  another  solution,  and 
salting  out.  The  homologues  of  amidoazobenzene  may 
be  employed  in  this  process,  the  colour  becoming  more 
violet  in  shade  the  greater  the  molecular  weight  of  the 
diamine. — K.  M. 

Improvements  in  and  relating  to  Colouring  Matters. 
Henry  Harris  Lake,  Chancery  Lane,  Aliddlesex. 
From  the  Schoellkopf  Aniline  and  Chemical  Company, 
New  York,  U.S.A.  Eng.  Pat.  15,775,  December  22, 
1S85.     6d. 

The  first  part  of  this  specification  relates  to  the  prepara- 
tion of  what  is  clainied  as  a  new  naphthol-disulphonic 


acid.  100  parts  of  a-naphthalene  monosulphonic  acid  are 
mixed  with  200  parts  of  sulphuric  acid  of  66^  B.,  and  45 
parts  of  nitric  acid  of  40"  B.  added  to  the  mixture. 
Two  naphthalcue-mononitrosulphonic  acids  are  formed, 
which  are  converted  by  reduction  into  the  corres- 
ponding amido-sulphonic  acids.  The  latter  are  said 
to  be  new  modifications,  and  are  .separated  from  each 
other  by  the  ditt'eront  solubility  of  their  sodium  salts  in 
water.  The  acid  giving  the  more  insoluble  sodium  salt 
is  diazotised  in  the  usual  way,  and  the  diazo-sulphate 
boiled  with  dilute  sulphuric  acid,  by  which  operation  it 
is  converted  into  a  new  naphthol-monosulphonic  acid, 
which,  on  being  heated  to  80—90°  C.  with  twice  its 
weight  of  sulphuric  acid  of  66°  B. , gives  the  new  disulphonie 
acid.  The  latter  is  said  to  be  an  a-acid,  and  4o  differ 
from  all  hitherto  known  naphthol-disulphonic  acids,  this 
difference  being  especially  shown  in  its  power  of  forming 
a  nitro-compound  when  treated  with  nitric  acid,  the 
resulting  naphtholmononitro-monosulphouic  acid  being 
a  yellow,  dye-stutl'  differing  from  the  well-known  acid 
naphthol  yellow  (a-naplitholdinitrosulphonic  acid).  The 
new  acid  yellow  is  formed  by  the  action  of  54^  nitric 
acid,  at  GO — 70  ,  for  24  hours,  upon  the  sodium  salt  of 
the  disulphonie  acid,  dissolved  in  twice  its  weight  of 
water.  The  azo-dyes  are  obtained  from  the  new  disul- 
phonie acid  by  the  usual  methods,  diazoxylene  chloride 
giving  a  scarlet,  diazobenzene  and  diazotoluene  chlorides 
giving  oranges.  Diazoazobenzene  chloride  gives  an 
"  intensely  red  scarlet,"  diazoazotoluene  chloride  a  "deep 
red  scarlet,"  and  diazonaphthalene  chloride  a  Bordeaux 
red.  The  details  of  manufacturing  these  azo-colours  are 
given  in  the  specification. — 1{.  M. 


Ivipruvcincnts  in  and  relating  to  Colouring  Matters. 
H.  H.  Lake,  Chancery  Lane,  Middlesex.  From  the 
Schoellkopf  Aniline  and  Chemical  Companv,  Buffalo, 
New  York,  U.S.A.  Eng.  Pat.  1-5,781,  December  22, 
1885.     4d. 

The  object  of  this  invention  is  the  production  of  a  new 
naphthol-monosulphonic  acid,  and  theazocolours  derived 
therefrom.  In  order  to  manufacture  the  acid,  100  parts 
of  a-naphthalene  monosulphonic  acid  are  mi.xed  with  200 
parts  of  suliiliuric  acid  of  6i'i°  B.,  and  45  parts  of  nitric 
acid  of  40°  B.  added  to  the  mixture,  so  as  to  produce  two 
naplithalene-mononitrosulphcmic  acids.  The  nitro-sui- 
plumic  acids  are  reduced,  and  the  sodium  salts  of  the 
amide  acids  separated,  as  in  the  last  specification.  The 
acid  correspoiidmg  to  the  more  soluble  sodium  salt  is  con- 
verted into  the  new  naphtholsuliihonic  acid,  by  the  usual 
series  of  diazo-reactions.  The  new  acid  is  said  to  differ 
from  all  the  naphthol-nionosulphonic  acids  at  present 
known,  by  its  giving  much  redder  shades  of  colour  when 
acted  \ipou  by  diazobenzene  and  its  homologues.  The 
colours  obtained  by  the  action  of  diazobenzene  chloride, 
diazotoluene-sulphonic  aciil,  diazo  a- and  ^-naphthalene 
sulphonic  acids,  etc.,  upon  the  new  naphthol-sulphonic 
acid,  are  described  in  the  specification. — R.  AI. 


T.-TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

A    Proce.ts  fur    Treating    Vegetable    Spinning   fibres. 

Martin   Egmont  Colin.      Eng.  Pat.  15,391,  December 

15,  1885.     4d. 
This  method  consists  in  treating  fibres  such  as  hemp, 
flax,  etc.,  with  a  weak  acid  or  alkaline  solution,  contain- 
ing pepsin,  for  about  24  hours. — E.  J.  B. 


Improvements  in  the  Method  or  Process  of  Treating  Tex- 
tile Fabrics  to  lender  them  Waterproof.  Tliomas 
Fernclev  Wiley.  Eng.  Pat.  15,906,  December  28,  1885. 
4d. 

This  invention  relates  to  a  method  of  waterproofing  by 
the  employment  of  two  well-known  processes.  The 
material  is  first  soaked  in  a  solution  of  soap,  the  excess 
being  removed  by  a  pair  of  squeezing  idlers,  and  then  it 
is  treated  with  a" solution  of  alum.  It  is  then  dried  and 
washed,  to  reniore  excess  of  alum,  and  again  dried.    The 
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second  process  consists  in  coating  the  material  with  a 
solution  of  intlianiblier  and  parathn  in  petroleum  spirit. 
This  is  best  applied  by  means  of  a  spray  apparatus, 
patented  bv  Wilev  and  Hallet,  551"2,  May  5,  1S85. 

— E.  J.  B. 


TI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Votassiidn  Antimonij  Oxalate  as  a  Mordant.     E.  Kopp. 
Monit.  Prod.  Chim.  15,  .353. 

The  author  has  made  experimental  trials  on  tlic  large 
scale  with  antimony  oxalate  and  tartar  emetic.  The 
former  contains  iO'Sil  per  cent,  of  antimony.  With 
baths  containing  ogrms.  of  salt  per  litre  of  Seine  water, 
no  precipitate  appeared  in  the  lartar  emetic  Ixatli,  wliilst 
the  solution  of  oOgrms.  of  oxalate  in  IS  litres  of  water 
produced  a  precipitate  of  ISgrms.  Igrm.  of  tliis  precipi- 
tate contained  antimony  oxide  (basic  antimony  oxalate), 
OolOgrm.  ;  oxalic  acid,  OOSCgrm.  ;  lime,  0'109  percent. 
Methylene  blue  was  precipitated,  l)y  a  passage  of  the 
material  through  the  oxalate  bath,  redder  .ind  less  fiery 
than  by  a  passage  through  tartar  emetic.  By  using  baths  I 
with  only  Igrm.  of  salt,  the  author  observed  that  the 
oxalate  bath  became  much  sooner  dirty  than  the  tartar 
emetic  bath.  Aloreover  the  latter,  after  the  passage  of  a 
ccrt.ain  number  of  pieces  was  more  acid  than  the  oxalate 
bath,  from  which  it  could  be  concluded  that  witli  the 
oxalate  the  decomposition  is  not  so  complete  as  with  the 
tartar  emetic.  A  bath  of  tartar  emetic  with  Igrm.  per  i 
litre  gave  the  following  results  ; —  1 

Before  passage 002184grni.  free  tartaric  acid. 

After         ,,      of  .30  pieces  0  06370  ,,  „  „        I 

60       ,,     005450  ,, 

For  the  oxalate  under  ex.actly  the  same  conditions,  the  | 
following  numbers  were  found  respectively  :  000126grm.,  i 
0  OieSSgrm. ,  and  0  -OeSDSgrm.  of  freeoxalicacid.  The  trials  ! 
on  the  large  scale  show  that  the  antimony  oxalate  is  of  j 
less  value  than  the  tartar  emetic,  not  only  on  account  of  j 
the  formation  of  insoluble  basic  salts,  but  also  on  account  i 
of  its  relatively  higher  price.  (This  .Journal,  iv.  207,  400, 
493,  G43.)-W.S.  j 

The  Use  of  Carhonate of  Ammonia  for  Alumina  Mor-  > 
dants  on  Cotton,      i.  Wolf.     Chem.  Zeit.   10,  18. 

The  action  of  carbonate  of  ammonia  in  precipitating 
alumina  on  cloth  hjvs  been  carefully  studied  by  the 
author,  who  found  that  with  normal  acetate  of  alumina, 
ajiproximately  the  .same  results  with  baths  of  ditierent  ' 
concentrations  were  obtained.  A  sulphate  acetate, 
A1;(C  11302)4(804),  gives  with  increasing  concentration 
better  results,  an  excess  of  precipitant  not  injuring  the 
effect.  The  sulphocyanide  mordants  in  dilute  solutions 
gave  good  results.  The  employment  of  this  method 
commercially  is  at  present  prevented  by  the  high  price 
of  the  material. — J.  B.  C. 


not  so  confident  of  its  practicability  for  steamed  goods,  on 
account  of  the  diiliculty  of  exactly  nentralising  antimony 
chloride  solution  with  soda,  and  the  danger  to  steam 
colours  of  an  excess  of  soda.  It  is  essential,  moreover, 
that  the  hydrate  should  be  freshly  jirecipitated,  for  the 
tannin  takes  it  up  more  quickly  in  this  condition.  If  the 
hydrate  be  some  d.ays  old,  the  fixation  of  the  tannin  is 
cfi'ected,  only  more  slowly. — J.  H.  H. 


On  the  Use  of  Antimony  Hydrate  for  the  Fi.ralion   of' 
Aniline  Colours.     A.  Kertesz.     Chem.  Zeit.  10,  19.      i 

About  a  year  ago  the  author  published  {Chem.  Zeit.  9,  1 
306,  1447)  a  paper  in  whicli  he  maintained  that  freshly 
precipitated  basic  antimony  salts— i.e. ,  the  hydrated 
oxide  of  antimony — will  fix  tannin  in  exactly  the  same 
way  as  tartar  emetic.  This  Weber  confirmed,  but  it  has 
lately  been  flatly  contradicted  by  Lauber  and  L. 
Schweickert  {Chem.  Zeit.  9.  1710).  The  author  now 
repeats  his  statements,  proves  them  by  experiments,  and  ' 
also  shows  that  the  paper  of  Lauber  and  Schweickert  is, 
to  some  extent,  a  confirmation  of  them,  as  his  experi- 
ments show  that  the  addition  of  chalk  to  the  antimony 
oxalate  solution,  which  Lauber  recommends,  precipitates 
on  the  average  SO  per  cent,  of  the  Sb  as  hydrate  ;  and 
as  Lauber  gets  very  good  results  with  this  solution,  it  is 
evident  that  this  hydrate  must  have  a  powerful  fixing 
action.  For  dyed  goods,  therefore,  he  m.iintains  that  his 
process  must  always  give  excellent  results,  though  he  is 


Antiinoni/  Oxalate  as  a  Mordant.     Laul)er  and  Schwei- 
kert.     Chem.  Zeit.  9,  1SG9. 

In  the  Chem.  Zeit.  9,  1787,  Boetsch  points  out  that  the 
objection  to  the  addition  of  chalk  to  the  antimony  oxalate 
bath  used  for  the  fixation  of  steam  colours,  is  the  partial 
precipitation  of  the  antimony.  The  authors  in  reply  state 
that  in  their  original  paper  (CAc/yf.  Zeit.  9,  1710)  it  was 
shown  tliat,  although  a  large  amount  of  antimony  is  pre- 
cipitated, about  .')0  per  cent,  remains  in  solution.  This 
ap]>lies,  not  merely  to  the  use  of  antimony  oxalate  liaths, 
but  also  to  tartar  emetic. — D.  B. 


The  Solnbility  of  Antimony  Oxide  in  an  Alkaline  Solu- 
tion of  Gh/eerine — .1  A'rfc  Mordant  for  Cotton.  H. 
Kohler.  Dingl.  I'olyt.  J.  1885,  258,  520. 
An  alkaline  solution  of  glycerine  dissolves  a  considerable 
quantity  of  oxide  of  antimony.  A  mixture  of  120grms. 
caustic  soda,  120grms.  water,  and  lOOgrms.  glycerine  dis- 
solves 119'2grms.  of  Sb.^O^.  One  hour's  boiling  suffices  to 
dissolve  the  largest  possible  quantity  of  oxide.  I'otash 
is  very  much  less  adapted  for  the  prejiaration  of  the  above 
solution.  Anmionia  does  not  dissolve  the  oxide  at  all. 
These  solutions  are  strongly  alkaline,  and  can  only  be 
neutralised  to  a  given  point.  On  adding  a  certain  amount 
of  acid  the  oxide  is  ]irecipitated,  but  the  latter  is  redis- 
solved  by  a  further  .addition  of  acid.  The  above  solution 
of  soda  and  antimony  in  "lycerine  niiiy  be  nsetl  as  a 
mordant  for  cotton  and  for  half-woollen  cloth,  in  which 
the  wool  has  been  previously  dyed.  The  solution  must, 
however,  be  entirely  free  from  sulphide  of  antimony ; 
otherwise  the  colours  lose  their  brilliancy.  The  presence 
of  sulphide  of  antimony  may  be  detected  by  saturating 
a  sample  with  HCl  until  a  clear  solution  is  formed.  In 
presence  of  the  sulphide  the  liciuid  is  coloured  yellow, 
the  sulphide  forming  a  fiocculent  mass  on  the  surface. 
In  this  case,  the  solution  may  be  purified  by  boiling 
lOOcc.  and  adding,  drop  by  drop,  copper  sulphate  solu- 
tion, until  no  more  sulphide  can  be  detected  by  the 
above  test.  The  whole  solution  is  then  treated  similarly 
with  the  calculated  quantity  of  CuSO,. 

Compared  with  tartar  emetic,  this  preparation  is 
equally  efficacious  and  much  less  expensive.  It  is  pre- 
pared by  the  firm  of  Dittler  &  Co.,  Hbchst-a-M. 

-J.  B.  C. 


Improvements  in  the  Mannfirtiire  of  Washing  and 
Cleansinr/  Fluid.  E.  Crcou,  Halifax  :  and  E.  Need- 
ham,  Ovenden.     Eng.  I'at.  2990,  March  7,  1885.    4d. 

PE.\liL-.\SH,  7-5  parts,  are  dissolved  in  47  5  parts  of  ho 
water  :  225  parts  of  turpentine,  and  225  of  ammonia  are 
then  added,  and  the  whole  well  stirred. — C.  C.  H. 


TIL— ACIDS,  ALKALIS,  AND  SALTS. 

Improvements  in  Aj'paratiis  and  Means  or  Method  for 
the  De.earbonation  of  Carbonate  of  Barium  and  Car- 
bonate af  Strontium.  W^  L-  W'ise,  London.  From 
K.  Itadot,  Paris.  Eng.  Pat.  1982,  February  12,  1885, 
8d. 

A  CURRENT  of  superheated  steam  is  passed  over  the 
carbonates  heated  to  redness,  when  the  decarbonation 
takes  place  at  a  comparatively  low  temperature.  For 
this  purpose  a  retort  of  refractory  material,  containing 
the  carhonate,  is  set  above  a  crucible,  and  strongly 
heated  by  a  very  direct  source  of  heat.  The  waste  heat 
is  convej'ed,by  two  passages  to  a  regenerator  ;  one  of 
these  passages  serving  to  he.at  the  walls  of  the  upper 
part  of  the  regenerator,  while  the  other  heats  the  crucible. 
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As  the  flames  issue  from  the  upper  part  of  the  regenerator, 
they  heat  by  transmission  its  lower  chamber,  tlie  remain- 
ing heat  being  employed  to  pmdiice  steam  in  a  boiler. 
The  steam  travels  through  the  regenerator,  where  it  be- 
comes strongly  heated,  and  is  then  conducted  by  heated 
passages  into  the  crucible,  rising  hence  into  the  retort. 
— S.  H. 

Improvements  in  the  Manufacture  of  Carbonate  of  Soda 
6v  Ai<l  of  Ammonia.  J.  T.  Schloesing,  Paris.  Eng. 
Pat.  4025,  March  30,  ISS.l  8d. 
The  object  of  this  invention  is  the  production  of  sodium 
carbonate  of  a  much  denser  character  than  that  usually 
obtained  by  the  ammonia  soda  process.  A  magma 
consisting  of  mother-liiiuor  of  a  preceding  operation  and 
ammonium  bicarbonate,  is  rnn  into  a  vat  or  cistern  pro- 
vided with  a  convenient  method  for  lilfering,  such  for 
example,  as  a  grating  placed  across  the  lower  part  and 
covered  with  cloth.  There  is  also  an  outlet  at  the  bottom 
for  any  liquor  which  is  made  to  trickle  through  the  mass 
of  salts.  Whilst  tilling,  the  motlier-li(iU(ir  is  run  out  by 
the  hole  at  the  bottom.  A  solution  of  brine  is  then 
spread  over  the  mass,  when  the  transformation  of  am- 
monium bicarlwnate  into  sodium  bicarbonate  takes  place, 


There  is  also  at  one  side  of  the  bottom  a  hole  D  commn- 
nicating  with  a  box  E,  and  at  the  bottom  of  the  vat  a 
grating  covered  with  cloth  serving  as  a  filter.  The  vat  is 
closed  with  a  movable  cover  having  a  central  hole,  which 
is  in  communication  with  the  box  G,  and  wliicli  distributes 
the  charge  into  the  different  tubs.  Great  care  is  necessary 
to  ensure  a  regular  deposjtinn  of  the  charges  in  the 
vats.  A  vat  iuvviug  been  tilled  to  a  convenient  depth 
with  ammonium  bicarbonate  crystals,  the  cover  is  re- 
moved, and  in  its  place  is  put  an  a]>paratus  by  means  of 
which  the  liijuids  for  the  treatment  of  the  ammonium 
bicarl)onate  can  be  applied  with  great  uniformity.  This  is 
a  circular  tray,  with  a  bottom  cut  in  spiral  form  (Fig.  3). 
The  tray  is  supported  by  rollers,  and  is  provided  with 
a  central  boss  through  which  passes  a  shaft,  resting  on 
the  toji  of  the  central  wooden  tubular  )iillar  C,  and,  con- 
tinuing upwards,  bears  a  sheave.  On  the  .shaft  beneath 
the  sheave  is  placed  a  sleeve  carrying  at  its  upper  end  a 
second  sheave,  and  beneath  that  a  cup  having  a  sutticicnt 
number  of  pipes  (4  to  8)  is.suing  from  the  bottom  of 
it,  and  extending  to  the  outer  rim  of  the  spiral-shaped 
tray.  Brine  is  admitted  into  the  cup,  and  thence  through 
the  pipes  to  the  margin  of  the  tray.  The  pipes  and  tray 
turn  in  opposite  directions.     Owing  to  the  inclination  of 


Fig.  -1. 


EiG.  3. 


and  a  sobition  of  a:nmoniuni  chloride  is  formed,  which 
is  run  out  at  the  bottom.  When  the  operation  is  com- 
plete, the  mass,  now  consisting  of  sodium  bicarbonate,  is 
washed  with  water,  and  then  furnaced  for  the  production 
of  soilium  carbonate.  Th;  jiroucss  is  carried  out  in  an 
apparatus  represented  in  the  annexed  drawings.  .\A 
are  the  vats,  the  number  of  which  may  be  varied.  They 
are  connected  in  pairs  by  opening  valves  1!.  At  the 
bottom  of  each  vat  there  is  a  central  orifice  itito  w  hich  a 
plug  connected  with  a  wooden  tubular  pillar  is  inserted. 


the  tray,  the  brine  fiows  inwards  until  it  reaches  the 
spiral  edge,  from  which  it  falls  in  drops  over  the  surface 
of  the  crystals  with  the  greatest  uniformity.  When  the 
decomposition  approaches  completion,  the  liquor  running 
olT  at  the  bottom  is  diverted  into  another  recci)taclc,  ami 
used  at  the  beginning  of  the  succeeding  operation.  Tlie 
mass  is  washed  w  ith  water  liy  the  same  apjiaratns.  After 
draining,  the  central  tubular  iiillar  ('  is  removcil,  ami 
the  contents  of  the  vat  emptied  through  the  opening  thus 
formed.     It  will  then  be  found  that  the  mass  is  sufti- 
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ciently  coherent  to  be  removed   in  fragments    to  the 
calcining  furnace. — S.  H. 


Improvements    in    Apparatus   for    the    Distillation   of 
Ammonia  from    Aminonia'-al   Liquors,    and  fur  the 
Treatment   of   the    Kesultimj   Aniinoniacal    Vapours. 
From   the   Berlin   Anhaltische    JIaschinenb.au-Actien 
Gesellschaft.       H.    .Simon,    Manchester.      Kng.    Pat. 
2o7S,  Fchruary25,  1SS5.     lid. 
Tm.s  invention   relates   to  apparatus  for  distilling  and 
concentrating  ammoniacal  liquors  in  a  continuous  man- 
ner, wherein  such  liijuors  are  caused  to  pass  downwards 
throu;,'li  a  column,  where,  as  they  How  successively  from 
one  tr.iy  to  the  next  below,  they  are  brought  into  inti- 
Uiate  contact  with  steam  passing  in  a  contrary  direction. 
Tlie  latter  liberates  the  ammimia  from  tho.se  salts  iu  the 
licjuor  which  volatili.se  on  boiling.    The  liciuortheii  being 
made  to  flow  into  a  chamber  containing  milk  of  lime, 
that  part  of  the  ammonia  is  dissociated  which   is  com- 
bined with  the  ti.ved  salts  iu  the  liquor.     The  apparatus 
in   which   tliis   principle    is  carried   out   in   practice   is 
described  in  great  detail  in  the  specilication,  and  accom- 
jianied  with  nine  diagrams. — S.  H. 


freezing  point  should  show  the  least  possible  variation  with 
constant  use.  The  best  results  were  given  by  the  use  of 
aglassof  the  composition  marked  I.,  which  he  calls  ,Icna 
glass,  wliich  is  very  easily  worked,  and  but  very  slightly 
affected  by  use.  Those  marked  II.  and  HI.  give  as 
constant  results,  but  are  somewhat  less  easily  worked. 

I.  ir.         III. 

SiOj 67-5  m  3-' 

Na    14  U  - 

ZnO 7  7  30 

CuO 7  7  - 

AljOs  2o  1 

B.JO3    2  2  !i 

K -  9 

100-0  100-0  ICO'O 

— jThTh. 


Improvements  in    the    Treatment  of  Alhali   Waste  hy 

other  Materials  in  order  to  obtain    Useful  Products. 

F.  S.  Newhall,  Washington,  Durham.    Eng.  I'at.  3933, 

March  '-'7,  1S8.J.     (id. 

A  MlXTl'RE  of  fresh  alkali  waste  and  water  is  treated 

with  sulphuretted  hydrogen  in  order  to  obtain  a  solution 

of  calcium   hydrosuIphi<te.     This  solution  is  acted  upon 

by  a  solution  of  the  double  chloride  of  magnesium  and 

calcium,  when   sulphuretted  hydrogen  is  given  oft',  ami 

may  be  converted  into  sulphur  or  sulphuric  acid.     The 

residual  solution  consists  of  calcium  chloride,  holding  in 

suspension   magnesia,  -which   is    separated,   and   either 

nsed  for  lining  furnaces  or  converted  into  magnesium 

carbonate. — S.  H. 

Improvements  in  the  Manufacture  of  Chromates  and  Bi- 
chromates. W.  J.  Crystal,  Glasgow.  Eng.  Pat.  ^290, 
April  7,  1885.  6d. 
The  object  of  this  invention  is  the  manufacture  of 
]iotassium  and  ammonium  chromates  and  bichromates 
from  .sodium  chromate  or  bichromate,  by  the  addition  of 
potassium  or  ammonium  sulphate.  The  following 
equations  represent  the  different  reactions  : — 

XaXrO^  +  K.SO^  =  K„CrU ,  +  Na^SO.. 
ISXCrU, +  (NHj.,SU.  =  (NH,).,Cr04  +  Na2SOj. 
Na,Cr.,0.+*K,,SU,  =  K..rr.30.+Na.,S0,. 

Na.,Cr.b;  +  (NH4)oS04  =  (NH  j2Cr.,Uj  +  Na,SOi. 

The  sodium  suli)hate  is  then  separated  from  the  chromate 
solution,  either  by  concentrating  and  salting,  or  by 
crystallisation. — S.  H. 

Process  and  Apparatus  for  the  Manufacture  of  Sulphurrt 
ofCarhon  (Bisidpliiilcof  Carlion)anil  Alkaline  Chlorides 
and    miicates.       J.     Baptiste-Kegi     and     C     Folic- 
Uesjardins,  Toulouse.     Eng.  Pat.  14,780,  December  2, 
1885.     8d. 
Alk.\line  sulphates  are  heated  to  redness  in  a  cast- 
iron   retort,   and   then   treated  with   hydrochloric  acid. 
Sulphurous   vapours    are    given   off,   which   are  passed 
throngh  ignited  carbon,  and  combining  -with  the  latter, 
form  carbon  bisulphide,  which  is  condensed  in  a  refriger 
ator.     Ur  a  mixture  of  alkaline  sulphates  with  silica  is 
strongi}-  heated,  and  the  gas  given  off  made  to  combine 
with  carbon.     The  residue  in  the  retorts  consists  of  the 
chlorides  or  silicates  respectively. — S.  H. 

VIIL— GLASS,  POTTERY,  AND  EARTHENWARE. 

Vn  the  Influence  of  the  Composition  of  the  Glass  npon  the 
Constancij  of  the  Readiurjs  of  Thermometers.  H.  F. 
Wiebe.  Math.  n.  naturw.  ^littheil.  a.  d.  Sitzunzsber 
d.  Kgl.  preuss.  Akad.  a.  Wissensch.  zu  Berlin,  1885, 
629. 

Thk  author,   in  conjunction  with   Prof.   Abbe  and  Dr. 

Schott,  endeavoured  to  obtain  a  standard  gla.ss  to  be  use<l 

in  making  thermometers,  bvmeansof  which  theboilingand 


X.— METALLURGY,  Etc. 

The    Value   of    Charcoal  and   Cole   in   Blast   Furnace 
Practice.     E.  Belani.     Stahl  uud  Eisen,  5,  603. 

The  heating  power  of  fuel  per  unit  of  time  depends  on 
the  amount  of  surface  presented  to  the  draught  and  the 
combustibility  of  the  fuel.  The  auihor  obtained  as  mean 
value  for  the  combuslibility  of  charcoal  the  number  1-5 
and  for  coke  1.  The  surface  number  for  charcoal  was 
5-5,  and  for  coke  1.  B3-  assuming  that  the  product  of 
combustibility  and  .surface  represents  the  heating  power 
in  a  unit  of  time,  the  following  values  are  obtamed  ; — 
Coke  =  l;  charcoal  =  8  2.5.  In  order  to  raise  the  fuel 
value  of  coke  ]ier  unit  of  time  the  blast  is  increa.sed,  and 
with  it  the  consumption  of  fuel  augmented.  The  in- 
feriority in  the  (juality  of  iron  pnnluced  in  blast 
furnaces  worked  with  coke,  is  mainly  attributed  to  the 
lower  heating  power  possessed  by  that  material ;  this 
necessitates  increased  consumption  of  this  fuel,  which 
favours  the  reduction  of  phosphorus.  —  D.  B. 


Explosions    caused    hi/     Coal     Dust.       R.     Schneider. 
Oesterr.  Zeit.s.  Berg.-u.-Huttenw.  3iJ,  022,  638. 

Hilt  has  shown  that  coal  dust  cannot  be  ignited  with 
dynamite,  even  when  it  is  mixed  with  5  per  cent,  of 
niarsh  gas.  The  author,  on  the  other  hand,  refers  to  some 
experiments  made  at  the  Segen-Gottes  pit,  which  proved 
that  coal  dust  per  se  can  be  fired  with  cartridges 
charged  with  Nobel's  dynamite  No.  1. — D.  B. 


On  some  Properties  of  Zinc.     L.  L'Hote.     Compt.  Ifend. 

101,  1153. 
COMMEEfl.VL  zinc  is  never  free  from  iron,  and  often 
contains  arsenic  and  antimony,  hence  it  decomposes 
water  at  its  boiling  point  with  evolution  of  hydrogen, 
ami  is  attacked  by  (lilute  sulphuric  acid.  Pure  zinc, 
obtained  by  distilling  a  mixture  of  pure  precipitated 
oxide  of  zinc  and  lamp-black,  does  not  exhibit  these 
properties. — D.  B.         

Improvements  in  the  Manufacture  of  Pots  for  Mcltinr/ 
and  DesUverising  Lead.  J.  C.  Ridley,  Newc;istle-on- 
Tyne.  Eng.  Pat.  2835,  March  3,  18S5.  4d. 
The  pots  are  to  be  made  of  cast  or  mild  steel,  eitlier  cast 
at  once  in  the  required  .shape  or  stamped  from  "  blank.s." 
They  are  thinner  and  w-ithstand  the  frequent  changes  of 
temperature  better  than  those  of  cast  iron. — W.  G.  M. 


An  Improved  Method  and   Means  for  the  Continuous 
Oxidising  and   Desulphurising  of  Ores  or   Minerals. 
George  Attwood,  Ulster  Place,  Regents  Park.     Eng. 
Pat.  4285,  April  7,  1885.     8d. 
This  is  a  continuous-acting  calciuer,  preferably  of  kiln- 
sliape,  into  which  alternate  layers  of  ore  and  fuel  are  con- 
stantly charged  from  above,  and  from  which  through  a 
suitable  orifice  beneath  the  calcined  ore  is  from  time  to 
time  removed.     The  firing  is  aided  l)y  one  or  more  grates 
at  the  side  of  the  base  of  the  kiln,  and  communicating 
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with  it  by  means  of  flues.  Tlie  raw  ore  is  first  crushed 
to  a  convenient  .size,  from  that  of  a  corn  of  wheat  to  a 
lump  of  some  three  or  four  inches  in  diameter. 

— W.  C.  M. 


Improvements  in  the  Process  of  Smclliiir/  Fi/rites  coul 
ill  the  Tiii/ires  of  Blast  Furnaces  to  be  iiscil  for  the 
purpose,  comprisiiitj  also  a  Novel  Methud  and  Appa- 
ratns  for  Fcedinq  such  Furnaces.  John  Dixon, 
Frederick  .lames  Bl.ades,  AVilliam  Selby  Doufilas, 
David  Garlick,  and  William  Malcolm,  of  Adelaide, 
South  Australia,  Eng.  Pat.  10,621,  September  8, 
18Sn.     8d. 

The  furnace  employed  is  of  the  cupola  type  ;  it  is  sup- 
ported on  four  pillar.s,  and  has  a  bottom  which  is  made 
removable  for  convenience  of  repairs  ;  it  is  jirovided  with 
an  arched  cover  made  in  sections,  and  with  two  tap-holes, 
the  upper  one  bein^  intended  for  (lie  continuous  removal 
of  slas;,  the  lower  one  for  the  tapping;  of  the  metal. 
A  little  above  the  lower  tap-hole  are  placed  the  tuyere 
bricks,  and  again  above  this  is  a  special  apjiaratus  for 
feeding  in  raw  pyrites.  This  apparatus  consists  in  a 
closed  chamber  having  on  its  floor  an  air  inlet,  and  on 
the  opposite  side  a  pipe  for  the  discharge  of  iiir  and  dust 
pyrites  into  the  furnace  through  suitalde  tuyeres  ;  from 
this  bo.x  pass  vertically  upwards  two  metal  jiipes  at 
some  distance  ap.art;  running  tlirough  these  pipes, 
over  a  lie.\agonal  slotted  wheel  above  and  round  a 
similar  wheel  in  the  closed  chamber,  is  an  endless  chain 
carrying  at  intervals  steel  discs  of  such  size  as  to  pass 
readily  through  the  pipes.  The  rate  of  travel  of  the 
discs  is  reguhrted  according  to  circumstances  by  a 
system  of  adjustable  chain  multiidyint;  gearing  without 
the  closed  chamber.  The  huely-Jrushed  iiyrites  is  ele- 
vated to  a  hopper  above  the  downward  or  feeding  pipe, 
and  is  conveyed  by  the  onward  motion  of  the  steel  discs, 
into  the  mixing  chamber,  whence  it  is  carried  by  the 
heated  blast  into  the  furnace  itself.  In  using  the  process, 
the  ore  is  first  t\n(:\y  ]iulveriscd  and  mixed  to  yield 
a  good  slag,  and  the  furnace  l)eing  heated  and  the  blast 
let  on,  the  ore  is  fed  in  through  the  movable  cover  until 
aHuid  bath  is  obtained  ;  the  feeding  apparatus  is  then 
cautiously  started  and  the  feed  increased  until  the  slaj; 
begins  to  flow  from  the  upjier  tap.  When  the  fluid 
mixture  contains  more  than  60  )ier  cent,  copper,  the  slag 
contains  a  certain  .juantity  of  that  metal,  and  must  be 
retained  ;  when  7.")  per  rent,  cojiper  is  reached  the  feed 
is  stopped,  and  the  rest  of  the  blow  conducted  by  the  air 
tuyeres  alone.  liough  eopper  is  then  run  out  until  the 
level  of  the  fluid  has  reached  the  feed  tuveres,  when  the 
tapping  is  discontinued  and  the  feed  conducted  as  before. 
The  quantity  of  feed  will  depend  partially  upon  the 
atmospheric  conditions,  a  fall  of  4' F.,  or  a  rise  of  027 
inch,  in  the  mercurial  barometer  demanding  an  increased 
supply  of  lialf-a-pound  of  ore  per  minute.— W.  G.  M. 


Improvements  in    Producing   Malleable   Iron   or   Steel 
direct  from  the  Ore  and  Apparatus  therefor.     W.  P. 
Thom|ison,     Liverpool    and     Higli    Holbiiin.       Froni 
Christian    Husgafvel,    Finland.       Eng.    Pat.    14,yi'-l 
December  5,  1885.    Sd.  ' 

A  SM.\LL  blast  furnace  working  with  a  large  burden  and 
at  a  low  temperature  is  emi.loyed,  so  that  the  reduced 
metal  never  takes  up  sufficient  carbon  to  render  it  lluid. 
The  furnace  walls,  which  are  of  iron,  are  doul>le  and  air- 
cooled,  the  air  being  finally  discharged  into  the  blast 
furnace  through  the  tuyeres".  The  hearth  of  the  furnace 
IS  lixed  on  a  truck,  and  may  be  detached  from  the  body 
of  the  furnace.  Fluxes  must  be  added  to  produce  a 
fusible  slag  through  v.hich  the  pastv  iron  mav  sink  and 
unite  to  form  a  lump  with  that  already  collected  ou  the 
hearth.  When  this  ball  is  of  suHicient  size  the  hearth  is 
removed  and  tipjied  to  remove  the  metal,  another  hearth 
previously  heated  being  immediately  wheeled  into 
position. — W.  G.  M, 


XI.— -FATS,  OILS,  AND  SOAP  MANUFACTURE. 

The  Detection  of  Adulterations  in  the  Preparation  of 
Olive  Oil.  A.  Audoynaud.  Compt.  Rend.  1885, 
101,  752. 
The  .author  decomposes  2cc.  of  oil  in  a  test  glass  'ISm. 
length,  'Olo  broad,  with  -Igrm.  powdered  K.,('r  U7,  and 
shakes  up  for  a  few  moments.  Then  a  mixture  of 
nitric  ,acid  and  sulphuric  acid  is  added,  until  the  total 
volume  amounts  to  4cc.,  when  it  is  .again  shaken, 
whereby  the  li(|uid  bci'omes  reddish-brown.  After 
standing  two  minutes  the  volume  is  brought  to  5cc.  by 
the  addition  of  ordinary  ether,  and  then  again 
shaken.  After  a  few  moments  a  violent  effervescence 
takes  place,  nitrous  fumes  are  evolved,  and  the  oil  rises 
to  the  snrf.ace  with  a  characteristic  colouration.  Pure 
olive  oil  assumes  a  green  colour,  but  if  the  oil  C(m- 
tains  at  least  five  per  cent,  of  sesame  oil,  arachis 
oil,  cotton-seed  oil,  ]ioppy-seed  oil,  the  colouration  is 
yellowish-green  to  yellow,  or  even  yellowish-red.  In 
order  to  observe  these  colours  better,  water  is  added. 
The  colour  remains  several  hours.  The  author  has  used 
this  method  with  olive  oils  from  very  dill'erent  sources, 
and  considers  that  in  tliis  way  it  may  be  decided  in 
fifteen  to  twenty  minutes,  whether  an  olive  oil  is  pure — 
that  is,  whether  it  contains  live  per  cent,  of  adultera- 
tion.— J.  15.  0. 


XII.-PAINTS,  TARNISHES,  AND  RESINS. 

Gutta-percha  from  Bassia  (Butt/rospcrnium)  Parlcii.  E. 
Hcckel  and  F.  Schlagdenhaulfen.  Compt.  Rend.  101, 
1069. 

Gutta-percha  from  Bassia  Parkii  has  a  density  of  0976, 
becomes  electrical  by  friction,  and  can  be  used  for 
insulating  purposes.  It  softens  in  warm  water,  becom- 
ing i)iisty  as  the  temperature  approaches  boiling.  It  is 
more  insoluble  in  light  petroleum  ether,  oil  of  turpentine, 
and  hyt  acetic  acid,  than  ordinary  gutta-percha.  An 
examination,  according  to  Payen's  method,  gave  the 
following  results  : — 

Gntta  Purified 
witli  Carbon 
Bisulphide. 


Criiile  Borneo    Crude  Gutta 
tiutta-percha.  Bassiii. 


Gutta-percfia.. 

Alban 

Fluavil 


Couil.  r.      Bassia. 
,.  920  ....  91-5 
,.    5-S  ....    6-0 

.    2-5  ....    2-0 


Commercial  gutta  gives  1'26  per  cent,  of  residue  when 
incinerated,  gutta  bassia  P20  percent.  Gutta  bassia 
can  be  workeil  into  any  required  shape  when  softened  in 
warm  water,  and  may  be  used  with  advantage  for 
g.alvanoplastic  purposes. — D.  B. 


Solubility  of   Caoutchouc.     Hanausek.      Zeits.  Oesterr. 
Apoth.  Ver.  23,  486. 

The  statements  as  to  the  .solubility  of  caoutchouc  in 
different  solvents  varying  considerably,  the  author  made 
a  number  of  trials,  the  following  ratios  of  solubility 
being  obtained  : — 

C'eira  Negro-       .Sierra 

Leara.  |,^.j,|         Leone. 

100  parts  of  ethyl  ether  dissolve  ..     ..  2'6  3'(>  ii 

100       ,,  oil  of  turpentine  dissolve    4"3 .^'O fG 

1110       „  cliloioform  „  3'0 37 30 

100       .,  p<^troleum  naphtha  ,,  VS  4"5 4'0 

100       ,,  benzene  ,,  4"1  o'O  47 

100       „  carbon  bisulphide     ,.  O't  — — 

Oil  of  turpentine  and  benzene  appear  to  be  the  best 
solvents. —  D.  B. 

2'hc  Action  of  Pesins  trith   Reagents.     E.   Hirschsohn. 
Pharm.  Ztschr.  Russl.   1885,  24,  529. 

From  the  experiments  of  the  author  the  following 
results  have  been  obt.ained.  Alcohol  dissolves  com- 
pletely resin  from  "pinus  silvestris"  and  "  picea 
excclsa  :"  on  the  other  hand,  ether  .and  chloroform  dis- 
solve only  the  former  completely,  the  latter  rcmaiuin" 
partly  undissolved.  The  same  ditt'erence  in  solubility 
d  Na^CUs  .solutions. — J.  B.  C. 


occurs  with  NHjCl  and 
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XIT.— AGRICULTURE,  MANURES,  Etc. 

Application  of  Alkali  Waste  to  the  Treatment  of 
Parasitic  Diseases.  Diiponchel.  Conipt.  Keiid.  101, 
898. 
The  solution  obtained  by  digesting  alkali  waste  pos- 
sesses in  a  bij;h  degree  tliose  therapeutic  qualitieH  which 
are  found  in  natural  sulphur  waters,  and  can  be  used 
either  alone  or  to  increase  the  action  of  the  latter.  t)n 
account  of  its  extremely  low  price  it  may  be  used  for  the 
parasitic  diseases  of  plants,  and  promises  to  give  excel- 
lent results  in  tlie  ca.sc  of  the  phylloxera.  For  the  vine 
diseases  produced  by  blight  the  .author  finds  that  a  single 
application  of  this  solution  is  much  more  efficacious  than 
rei)eate<l  doses  of  sulphur  as  applied  in  the  usual  way. 

— J.H.  H. 


On   the    Treatment   of  Mildciv   with    Copper  Sulphate. 

A.  Muntz.  Compt.  Kend.  101,  S9r>. 
In  order  to  check  the  mildew  which  lias  of  late  years 
been  ,1  cause  of  much  damage  to  some  of  the  vineyards 
in  France,  the  author  has  employed  solutions  of  copper 
sulphate  with  mucii  success.  The  vines  treated  in  July 
with  this  solution  retained  their  leaves,  those  not  treated 
lost  them.  The  grapes  were  enabled  .after  this  treatment 
to  ripen  completely,  whilst  those  of  vines  not  so  treated, 
failed  to  do  so.  The  following  table  clearly  shows  the 
difference  : — 

Fruit  on  the  p„iit  on  the 

Vines  not  vi,,^^  treated, 

treated. 

Mean  weight lOtgrm I'JSgrni. 

Buifar  in  lOOgi-ms.  Must  ..     ..  9'10 15  30    „ 

Acids  in  1  litre  Jlu3t(calcu- 1  „.r,n  -.,n 

luted  as  HaSO,) J"  •"'" ■' -"    '• 

The  vines  were  sprinkled  by  means  of  a  small  syringe 
with  25cc.  of  a  10  per  cent,  solution  of  ('USU4.  A  20  per 
cent,  solution  seems  to  give  almost  as  good  results,  and 
no  trace  of  copper  is  found  in  the  wine  made  from  these 
gr.apes.  A  mixture  of  lime  and  CuSO^  seems  to  give 
still  better  results.— J.  H.  H. 

On  the  Effect  of  a  Mixture  of  Copper  Snlphafe  and 
Lime  vpon  Mildew  in  Vines.  Millardet  and  Gayon. 
Compt.  Rend.  101,  924. 
These  .authors  have  also  observed  the  very  excellent 
results  of  a  mixture  of  lime  and  copper  sulphate  as  a 
remedy  against  mildew  in  vines.  The  copper  is  deposited 
on  the  leaves  as  oxyhydrate,  which  is  only  soluble  very 
gradually  in  water  containing  ammonium  carbonate  or 
carbonic  acid  in  solution.  The  lime  appears  to  have  a 
three  fold  action.  In  the  first  place  it  serves  to  retain 
the  copper  upon  the  leaves  ;  then  it  effects  the  destruc- 
tion of  the  spores  for  several  diiys  after  its  application, 
in  consequence  of  its  basic  properties  ;  and,  linally,  it 
transforms  the  copper  hydrate  into  carbonate. — J.  H.  H. 


Estimation  of  Copper  in  Vines  tchich  had  been  treated 
with  a  Mixture  of  Lime  and  Copper  Sidjihale,  and 
in  the  Wine,  etc.,  made  from  them.  Millardet  and 
Gayon,  Compt.  liend.  101,  9S.5. 
The  estimations  were  made  at  the  time  of  the  vintage. 
The  undried  leaves  of  four  different  kinds  of  vines  con- 
tained respectively  00191,  00696,  0  0955,  00249grm. 
Cu  per  kilo,  of  the  leaves.  In  the  stalks  of  two  kinds 
were  found  respectively  00151  and  OOISOgrm.  Cu 
per  kilo.  In  the  skins  and  stones  of  two  kinds 
O-Qlll  and  0-0219grm.  Cu  per  kilo,  were  found  respec- 
tively. I'"our  must  (vats)  contained  per  litre  0'0014, 
0-0012,  0001,  O0022grm.,  Cu.  The  wines  themselves 
contained  only  the  minutest  .and  indeed  doubtful  traces 
of  copper,  at  the  most  O'lgrm.  per  1000  litres,  for  it  is 
preeiiiitated  and  found  again  in  tlie  ye.ast  and  sediment, 
fannm  and  sulphur  added  before  the  fermentation  of 
the  must  assist  in  this  separation, — J.  H.  H. 


Discovery  of  P/iosphorite  Deposits  in  the  South  of  Tunis. 
P.  Thomas.     Compt.  Kend.  101,  11S4. 

TnE.SE  deposits  were  found  by  the  author  in  the  lower 
tertiary  strata  extending  over  a  considerable  area.     The 


phosphorites  occur  in  the  form  of  cylindrical  coprolites, 
varying  in  dimensions,  and  of  yellow  clusters,  weighing 
several  kilos.  The  coprolite  m.asses  contain  70S  per 
cent,  of  calcium  phosphate,  the  yellow  clusters  521  per 
cent.,  and  the  small  clu.sters  accompanying  the  latter 
only  334  per  cent. — D.  B. 


Treatment  of  Lupine.'!.     T.  Bente.     Pharni.  Zeit.   Han- 
delsb.  1S85,  30,  47. 

The  author  recommends  the  following  process  for  free- 
ing lupines  from  their  bitter  taste.  Fifty  kilos,  of  yellow 
lupines  are  first  treated  with  a  large  quantity  of  spring 
water,  so  that,  after  so.aking,  they  are  still  completely 
covered  with  water;  onekilo.  of  hydrochloricacid  freefrom 
arsenic  is  then  added,  and  the  mass  is  allowed  to  remain 
for  twenty  four  hours.  (Inc  kilo,  of  a  .saturated  aqueous 
solution  of  acid  sulphate  of  calcium  is  now  put  into  the 
vessel,  the  contents  of  which  are  stirred  and  then  left  for  a 
further  period  of  twenty-four  hours.  F'inally,  the  lluid 
is  drawn  ofl,  and  the  lupines  are  thoroughly  well  washed. 

— E.  G.  C. 


Nitrogenous  Constituents  of  the  Soil.   G.  Loges.   Landw. 
Vers.  Stat.'  1S85,  32,  158. 

By  ev.aporatlon  of  an  IlCl  extract  of  the  soil  the  author 
obtained  a  nitrogenous  residue.  It  may  be  possible  in 
this  way  by  extracting  with  HCl  to  separate  humine 
from  nitrogenous  humus  bodies.— J.  B.  C. 


The  Behaviour  of  Starch  and  Snffar  in  Tobacco  Leaves, 
H.  Miiller-Thufgau.     Landw.  .lahrb.  1885,  14,  485. 

Fekmknteii  crude  tobaccos  do  not  contain,  as  a  rule, 
starch  or  sugar,  or  only  small  quantities.  The  ((uantity 
of  starch  in  fermented  tobacco  is,  however,  no  criterion 
of  its  quality.  Tobacco  leaves  dried  quickly  in  the 
sun  always  contain  starch.  During  the  lipening 
process  the  under  leaves  contain  less  starch  than  the 
upper  ones,  because  they  are  shaded,  and  attain  a 
greater  decree  of  o\er-ripcness  than  the  upper  ones. 
The  quantity  of  sugar  contained  in  the  fresh,  ripe  leaves 
is  conipar,atively  small.  It  increases  by  drying  on  the 
first  day,  and  then  diminishes  with  time.  (^liiiokly 
dried  leaves  contain  a  smaller  quantity  of  sug.ar  than 
those  more  slowly  desiccated.  After  drying,  the  sugar 
present  disappe.ars  completely  during  the  process  of  fer- 
mentation. The  starch,  however,  does  not  .appear  to  be 
influenced. — J.  B.  C. 


XY.— SUGAR,  GUMS,  STARCHES,  Etc. 

On  the  Sources  from  ivhich  Melltose  ( Raffinose)  is  ob- 
tained in  the  Manufacture  of  Siirjar.  E.  U.  v.  Lipp- 
mann.     Ber.  18,  3087. 

The  author  proves  that  melitose  exists  already  in  the 
beet.  This  explains  both  the  abnormally  high  polarisa- 
tion equivalent  and  the  difference  which  has  been 
observed  between  the  results  of  an  optical  .and  chemical 
e.\amination  of  the  beet-juice.  (This  Journal,  iv.  505 
and  607.)— J.  H.  H.       

The  Clarification  of  Sugar  Solutions.  Suererie  Indigene, 
1885,  26,  -295. 

SODIUJI  THlOsrLrn.\TK  has  the  property  of  clarifying 
those  syrups  which  still  remain  muddy  and  dark-coloured, 
even  after  the  .addition  of  lead  acetate.- J.  B.  C. 


Alcoholic  Extraction  of  Beet-sttc/ar.      Zt.schr.  f.  Zucker. 
Ind.  1SS5,  35,  806. 

SUCHOMEL  has  found,  after  m.any  years'  experience,  that 
Scheibler"s  d.ata  are  fully  reliable — namely,  two  lionrs 
suffice  for  extraction,  and  four  lunirs  with  very  woody 
beets.  A  quantity  of  40 — oOgrms.  of  mash  gave  the 
same  result  .as  the  full  samide  of  3— 4kilos.,  if  the  pre- 
paration and  mixing  had  been  carefully  done.     By  dry- 
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ing  and  weighing  the  extract  residue,  the  author  deter- 
mined the  crude  marc,  and  found  4— 5  per  cent.  Old 
heets  gave  7 '09  per  cent.  ;  very  woody  beets  7 '07  per 
cent,  of  residue.  Tlie  statement,  therefore,  that  sucli 
beets  only  contain  SO  per  cent,  of  .siyru)),  iind  therefore 
20  per  cent,  of  residue,  is  iiuite  misleading;.  Lixiviated 
beet  cuttings  give  twice  as  much  sugar  on  extraction  as 
by  the  usual  method  of  ])re.s.sing,  and  these  results  agree 
with  those  obtained  by  Stammer's  excellent  method. 
-J.  B.  C. 

Notes  on  the  Analysis  of  Finished  and  Intermediary 
Products  of  Siii/rir  IFor/.s,  L.  Harperath.  Chem. 
Zeit.  9,  nil  ;  and  10,  51. 
The  author  intends  to  deal,  in  a  series  of  articles,  with 
the  mode  of  controlling  the  operations  performed  in  beet- 
root sugar  works,  and  his  experience  ot  many  years  leads 
him  to  the  conclusion  that  it  is  absolutely  necessary  to 
test  regularly  the  composition  of  the  finished  and  inter- 
mediate products.  The  analysis  of  a  raw  sugar,  for 
instance,  ought  to  contain— 1,  total  dry  matter;  2,  sugar; 
3,  non-sugar  (invert-sugar  and  rattinose)  ;  4,  factor  of 
purity;  5,  ash;  0,  rehning  value  ("  rendcment  ").  In 
the  beet-root  department  the  control  ought  to  relate  to — 
1,  beet-root ;  2,  washed  and  cleaned  beetroot  slices  ;  3, 
spent  slices  as  they  leave  the  dialyser  ;  4,  raw  juice  ;  5, 
thin  juice,  unliltered  and  hltered;  6,  filter-press  cake  ; 
7,  syrup,  unliltered  and  filtered  ;  8,  hll-mass  of  first 
quality  ;  9,  raw  sugar  of  first  quality  and  the  synips, 
tillniasses,  sugar  and  molasses  of  inferior  quality.  His 
apparatus  for  submitting  sugar-juice  to  the  action  of 
animal  charcoal  under  variable  circumstances  is  rejire- 
sented  in  Figs.   1  and  2.     A  glass  cylinder  (Fig.  1)  lias 


Fli;.   1. 


Fig.  2. 


two  overflows,  a  and  b :  <i  for  tlie  discharge  of  the  filtered 
solution,  b  for  running  oti'  the  liquid  completely.  Tbe 
solution  enters  through  the  funnel  r  at  tbe  bottom,  and 
after  passing  through  the  whole  length  of  cbarooal,  over- 
flows at  o.  If  it  be  desired  to  treat  tlie  juice  with  char- 
coal at  a  constant  heat,  the  apparatus  shown  in  Fig.  2  is 
employed,  where  A  is  a  glass  cylinder  filled  with  animal 
charcoal,  and  15  an  iron  water-hath,  wliich  communicates 
heat  to  A.  Tbe  arrangement  of  the  other  parts  will 
easily  be  seen  from  the  diagram.  The  author's  many 
experiments  show  that,  for  an  exact  mialysis,  the  ds- 
cofouri.sation  of  sugar  solutions  with  animal  charcoal 
involves  error;  even  for  technical  an-alysis  an  addition  of 
tannin  is  absolutely  necessary. — S.  H. 

Oxidation  o/  Lcridosc.     E.  Hornstein  and  A.   Ilerzfehl. 

I!er.  18,  3353—3357. 
The  authors  mention  the  work  which  has  been  done  on 
the  subject,  and  point  out  that  Habermann  and  Honig 


I  (Monats.  Chem.  3,  651)  found  an  acid  of  higher  mole- 
cular weight   than   glycollic-  acid,    the   constitution  of 
j  which  they  were  unable  to  determine.     In  order  to  pre- 
1  ventthe  oxidation  products  being  themselves  decomposed 
j  by  the  use  of  too  strong  an  oxidising  agent,  the  authors 
I  used  for  their  experiments  a  mixture  of  mercuric  oxide 
and   baryta-water.      They   proceeded  as  follows:  —  An 
aqueous  solution  of  levulo.se  syrup,  jirepared  from  inulin, 
was  heated  on  a  water-bath  with  mercuric  oxide,  and  a 
j  .small  quantity  of  pure  barium  hydrate  soluti(m  added  ; 
I  the  red  mercuric  oxide  is  immediately  reduced  to  black 
1  mercnrous  oxide.     The  addition  of  these  two  substances 
was  continued  in  small  quantities  until  a  portion  of  tbe 
I  liquid,  after  removal  of  the  liariuni  with  sulphuric  acid, 
I  gave  no  reduction  with  Fehling's  solution.     About  ten 
j  to  twelve   times   as   much   mercuric  oxide    as   barium 
hydrate  is  required  for  tlie  reaction.      The  li<iuid  was 
!  then  filtered  from  the  insoluble  mercnrous  oxide,  etc, 
the   excess   of   barium    hydrate  removed  with  carbonic 
anliydride,  the  liquid  evaporated,  liltered,  ami  sulphuric 
acid  addeil  to  exact  precii)itati(iu  of  the  barium  jirescnt, 
and  the  acid  liquid  distilled  with  frciiucnt  addition  of 
water  until  all  volatile  acid  had  come  over.    The  volatile 
acid  consisted  entirely  oi  formic  arid.     Tbe  residue  was 
then  shaken  with  ether.     The  calcium  .salt  of  the  acid 
soluble  in  ether  gave  numbers  on  analysis,  proving  it  to 
be  glycollic  acid.     The  greater  part  of  the  oxidation  pro- 
duct remains  in  the  residue,  and  is  not  soluble  in  ether. 
The  calcium  salt  of  the  acid  remaining  in  solution  forms 
a   yellow    syruji,    wliich    does   not    become    solid   when 
exposed  over  sulphuric  acid  in  vacuo,  but  wliich  can  be 
obtained  as  a  white  crystalline  powder  on  repeated  treat- 
ment of  the  syrup  with  strong  alcohol.     On  analysis, 
tills  salt  gave  numbers  corresponding  to  the  calcium  salt 
of  a  trihydro.rybiityricurid.     The  free  acid  forms  a  thick 
syrup,   which,   on    reduction   wdtli   hydriodic  acid  and 
amorphous  phosporus,  yielded,   in  addition   to  an  unde- 
termined volatile  acid,  a  lactone  ;  the  acid,  therefore,  is 
probably   normal  triliydroxybni yric  acid.     The  authors 
conclude  that  the  constitution   of  levulose  is  probably 
expressed  by   the  formula  CH.;0H,C(J,rH0H.CHOH. 
CHOII.CHjOH.     They  promise  further  work  upon  the 
subject,  and  al.so  announce  their  intention  of  studying 
the  action  of  bromine  on  an  aqueous  solution  of  levulose. 

— G.  H.  M. 


XVL-BREWINS,  WINES,  SPIRITS,  Etc. 

On  Jspcryilliis  Ory:a-.  Bot.  Centr.  24,  62. 
For  the  preparation  of  "sake"  the  Jajiancsc  u.se  the 
above-named  fungus.  Kice  is  treated  with  tane-koji,  a 
greenish  powder  consisting  of  the  spores  of  the  fungu.s. 
As  soon  as  the  grains  of  rice  have  developed  mycelium 
the  grain  is  kneaded  together  and  dried  in  tbe  air.  Tbe 
resulting  product,  called  "  koji,"  is  treated  with  four 
volumes  of  steamed  rice.  "Koji"  contains  a  powerful 
substance,  acting  like  diastase,  and  capable  of  producing 
a  large  amount  fi  dextrose  and  soluble  albuiiieuoids.  It 
begins  to  act  at  0°,  gives  the  most  favoniable  results  at 
50^  and  is  destroyed  at  60 — 70°.  After  the  hflh  day 
fermentation  sets  in  and  a  mass  results  which  is  called 
"moto. "  This  is  worked  up  in  conjunction  with  steamed 
rice  and  "  koji  "  in  the  regular  process  for  the  brewing 
of  "sake."— D.  B.        

The  Application  and  Use  of  on  Improved  Salt  in 
Dreu-inq.  A.  Boake  and  F.  G.  A.  Roberts,  Stratford. 
Eng.  Pat.  5883,  May  13,  1885.  4d. 
In  this  I'atent  tbe  use  of  "  potassium  anhydrometa-,"  or 
"iso-bisulphite  "  (Eng.  Pat.  5SS2,  1885),  is  claimed  in 
any  stage  of  the  process  of  brewing,  either  to  the  mate- 
rials before  mashing  or  to  tbe  wort  before  or  after  fer- 
mentation, and  also  to  the  finished  beer  in  casks.  The 
quantity  to  be  used  is  three  ounces  to  every  quarter  of 
malt,  or  its  equivalent  in  malt  substitutes,  employed. 

-G.  li.  M. 

On   Wines    niannfactiired  front  Dried  Grapes,  etc.     V. 

Schall'er.     Zeit^s.  Anal.  Cbem,  24,  55!). 
In  spite  of  the  steady  increase  in  the  number  of  artificial 
wine  manufactories   in  France,   .Swit/erland,  and  else- 
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where,  there  are  few  published  analyses  of  the  manufac- 
tured wines,  and  still  fewer  sources  of  information  as  to 
the  points  of  difference  between  these  products  .ind 
natural  wines.  I5esides  raisins  an<l  cui rants,  sugar, 
tartaric  acid,  and  many  other  substances  are  used  in  the 
manufacture  of  artificial  wines,  into  the  composition  of 
some  of  which  the  dried  grapes  have  entered  to  but  a 
small  extent.  The  author  gives  the  following  results  of 
the  analyses  of  a  few  samples  of  manufacturecl  wines  : — 


possible  to  attain  by  artificial  means;  the  dough  expands 
in  the  oven,  becomes  hard,  and  loses  water.  The  whole 
loss  is  limited  to  the  crust,  as  the  crumb  does  not  con- 
tain less  water  than  the  dough.  Vnder  tlie  influence 
of  heat  the  proportion  of  sugar  is  increased  and  the  fatty 
substance  is  diminished.  Tlie  crust  cimtains  more  sugar 
and  less  fat  than  the  crumb.  The  expansion  of  the  bread 
is  produced  by  steam  and  carbonic  acid  formed  in  its 
preparation.     As  soon  as  the  bread  is  taken  out  of  the 


No.  I. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

tOOcc.  Contain 

Alcohol,  volume  percentage  . . 

805 
-  2-395 
0-330 
0-209 
0-743 

0-264 

0-0374 
0-0195 

9-55 
1-962 
0-109 
0-135 
0-510 
traces 
0-227 

0-0135 

7  02 
1-797 
0-321 
0-160 
0-772 
traces 
0471 
0-0192 

0-0172 

670 

1-290 

0-330 

0070 

0-570 

0-211 

0-152 

6-75 
1-580 
0-280 
0-135 
0-398 
traces 
0-208 

10-65 
2-33 
0-625 
0-185 
0-450 

0-180 

0-0477 
0-0095 

Ash 

Acidity  { = Tartaric  Acid)    

CaO 

SO,  

p,0,    

No.  6  was  mixed  with  about  10  per  cent  of  a  plastered 
Spanish  wine. — E.  G.  C. 


oven  steam  condenses,  and  the  air  then  entering  drives 
out  moisture. — J.  B.  C. 


XTIL- CHEMISTRY    OF    FOOBS,    SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

{A)  CHEMISTRY  OF  FOODS. 

Importance  of  Edible  Fungi  as  Human  Food.     K.   H. 
Saltet.     Arch.  Hygiene,  3,  4-4.'!. 

The  author  corroborates  tlie  well-known  fact  of  the  rich- 
ness in  nitrogenous  constituents  of  edible  fun^i.  He  has 
found  G'S  per  cent,  of  nitrogen  iu  tlie  dried  substances  of 
French  preserved  mushrooms  (champiijnonsj.  Contrary 
to  the  prevailing  opinion  as  to  the  digestibility  of  edible 
fungi,  it  is  shown  that  only  15  per  cent,  of  the  dried 
substance  is  digested  ;  so  that  edible  fungi  should  not 
be  grouped  with  animal  food,  as  is  frequently  done. 

— U.  B. 

Preparation  of  Bread.    Balland.    Journ.  Pliarm.  Chim. 
1885,  5,  ser.  12,  103,  202,  255,  299. 

The  results  of  the  following  investigations  of  the  author 
are  as  follows  : — The  fermentation  of  the  bread  is  pro- 
duced by  the  natural  ferment  of  the  corn,  and  the  process 
during  the  preparation  of  bread  is  attributed  to  the  action 
of  heat  and  water  iu  producing  activity  of  the  ferment. 
At  iirst,  the  glutinous  matter  becomes  hydrated  and 
thin,  whereby  the  necessary  firmness  is  given  to  the 
dough,  which  the  starch  alone  cannot  produce.  The 
altered  gluten  forms,  at  the  same  time,  a  movable  net- 
work, iu  whicli  the  gases  formed  are  retained.  It  also 
gives  the  bread,  when  brought  into  the  oven,  its  parti- 
cular form.  One  of  the  most  important  points  in  tlie 
preparation  of  bread  is  to  know  the  moment  in  wliich 
the  gluten  possesses  its  maximum  of  coliesion.  If  the 
action  goes  on  too  far  the  gluten  becomes  liquid,  and 
does  not  retain  the  gases.  These  escape,  and  the  bread 
becomes  sad.  At  the  .same  time  as  the  gluten  becomes 
hydrated  the  starch  undergoes  the  same  process,  and 
under  the  influence  of  these  changes  the  formation  of 
acid  and  sugar  appear,  which  do  not  pre-exist  in  the 
cereal.  Among  the  products  of  decompo.^ition  of  the 
sugar,  carbonic  acid  and  alcohol  are  found.  All  these 
changes  .are  completed  with  yeast  under  the  influence  of 
the  natural  ferment  with  a  regularity  which  it  is  not 


ThcPrcscncc  of  Alkaloids  in  Old  Flour.    Balland.    Journ. 
Pharm.  Chim.  1885,  5,  ser.  12,  341. 

Flour  kept  for  years  in  sacks  contains  alkaloids.  The 
Hour  is  extriicted  with  ether,  evaporated  on  the  water- 
bath,  and  the  strcmgly-smelling  residue  taken  up  with  a 
small  quantity  of  warm  water.  After  again  warming 
for  a  few  minutes  on  the  water-bath,  the  presence  of 
alkaloids  may  be  detected  by  reagents,  sucli  as  potas- 
sium, mercury  iodiile,  ferricyanide  of  potassium,  and 
ferric  chloride.  The  alkaloids  may  be  detected  one  to 
one  and  a-half  years  after  grinding  the  flour.  The  author 
ascribes  the  formation  to  the  .action  of  a  ferment  upon 
the  glutinous  matter  of  the  flour.— J.  B.  C. 


(B)  SANITARY  CHEMISTRY. 

Improvements  in  the  Treatment  of  Sevacje,  etc.     .J.  W, 
Slater,  London.    Eng.  Pat.  4532,  April  13,  1885.    6d. 

The  essential  featuie  of  this  invention  is  the  employ- 
ment, for  the  treatment  of  sewnge  or  polluted  water,  of 
a  water  naturally  impregnated  with  alumina.  The 
patentee  makes  six  claims,  in  which,  in  addition  to  the 
u.se  of  the  water  alone  or  in  conjunction  with  a  water 
naturally  impregnated  witli  iron,  salts  of  alumin.a,  iron, 
carbon,  blood,  clay,  and  any  foluble  .salt  of  magnesia 
are  .severally  or  collectively  used  therewith.  — C.  C.  H. 


Improvements  in  the  Filtration  of  Sewar/e  and  in 
Apparatus  therefor.  C.  Price  and  H.  Cleave,  Leices- 
ter.    Eng.  Pat.  2728,  February  28,  18S5.     8d. 

The  sewage  is  received  in  a  tank  containing  a  cylinder, 
or  tank  .'similar  in  every  respect  to  the  dome  of  a  gaso- 
meter. This  is  filled  with  air  by  a  force-pump,  which 
causes  it  to  rise,  and  so  exercise  a  pressure  uijon  the 
sewage,  forcing  it  (1)  upw<ards  through  a  column  of 
coarse  coke;  (2)  downwards  through  a  column  of  finer 
coke  ;  (3)  upwards  through  a  column  of  sand.  The  solid 
matter  accumulates  at  the  lower  part  of  the  chambers, 
and  is  removed  periodically  through  openings  formed  ia 
the  walls.— C.  C.  H. 
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XVIII-ELECTRO-CHEMISTRT. 

'J/if  Ccndcnsation  of  Dust  rind  SmoKr.  hij  Elerlrii-it;/. 
C.  F.  Guitard.     Mechanics'  Maj;azine,  October  29,  1S50. 

"Some  time  since,  in  ex]ierimeiitalisintr  on  the  electric 
state  of  the  atmosphere,  I  employed  for  that  pnrpose,  a 
large  glass  cylinder  about  ISin.  hi;,di  and  9in.  diameter, 
open  at  bottom  and  having  a  neck  at  top.  In  placing 
the  lower  end  of  this  cylinder  in  water,  the  more  per- 
fectly to  exclude  the  air,  and  allowing  small  quantities 
of  tobacco  smoke  to  enter  the  neck  at  top,  the  smoke, 
after  assuming  various  actions,  according  to,  probably, 
the  hydronietric  state  of  the  atmosphere,  would  gradually 
spread  itself  into  a  cloud  filling  the  cylinder,  and  at 
length,  as  successive  portions  came  in  contact  with  the 
sides  of  the  cylinder,  condense.  Sometimes  half-an-hour 
would  elapse  before  this  effect  took  jilace.  It  now  struck 
me  that  if  I  brought  a  wire  from  an  electrifyiiig  machine 
into  the  neck  of  the  cylinder,  the  air  would"  immediately 
become  charged  witli  electricity,  which  would  cause 
each  portion  of  the  smoke  to  fly  to  the  sides  of  the  cylin- 
der, and  that  thus  more  rapid  condensation  would  take 
place.  The  effect  produced  was  perfectly  magical.  The 
slightest  turn  of  a  small  electrifying  machine  produced 
immediate  condensation.  It  was  astonishing  to  see  how- 
small  a  (juantily  of  electricity  produced  a  most  powerful 
effect.  1  am  not  aware  that  attention  has  ever  been 
drawn  to  this  subject  ;  and  the  question  will  jirobably 
arise.  Has  electricity  anything  to  do  with  the  condensa- 
tion of  steam  in  the  condenser?  " 


pound  is  cemented  therein.  To  prevent  the  creeping  of 
the  solnti(m  over  the  top  edge  of  the  box  or  cell,  the 
upper  edges  of  the  lining  are  coated  with  paraffin  or 
some  such  analogous  substance. — \V.  B. 


The  Manvjariiire  of  Improved  Phislie  Compounds. 
R.  E.  Goolden,  Hanover  Square,  London.  Eu"  Pat 
2742,  February  28,  18S5.     4d. 

Improved  plastic  compounds  suitable  for  insulating 
material  for  galvanic  batteries,  are  made  by  mixing,  and 
combining  by  heat  gum  damar,  gum  kauri"  gutta-percha 
and  asbestos  or  other  suitable  pigment. — W.  B. 


Improvanents  in  thr  Manufacture  of  Elcrlrieal  Butteries. 
L.  P.  Merriam,  Homerton.  Eng.'Pat.  3888,  March  26, 
1885.     4d. 

In  order  to  prevent  leakage  of  the  solution  or  liquid  in 
electrical  batteries  at  the'^ioints  of  a  cell  or  trough,  the 
author  proposes  to  form  the  joints  by  means  of  xvlonite 
or  some  other  pyroxylin  conipound  which  is  not  affected 
by  ordinary  battery  solutions  or  liquids.— W.  B. 

Improvementsin  the  Manufacture  of  Kief  el  and  Cobalt. 
H.  AViggin,  H.  A.  Wiggin,  A.  S.  Johnstone,  and  W. 
W.  ^^  iggin,  Birmingham.  Eng.  Pat.  3923,  March  27, 
1885.    i;d. 

This  is  a  process  for  separating  copper  from  nickel  and 
cobalt,  and  con.sists  in  obtaining  the  metals  in  solution, 
preferably  as  chlorides,  sulphates  or  nitrates,  bv  well- 
known  methods,  and  subjecting  the  solution  "to  the 
action  of  an  electric  current.  With  a  cathode  of  copper 
or  brass  and  an  anode  of  compressed  carbon,  the  copper 
is  reduced  by  the  electric  current  and  deposited  on  the 
cathode,  and  the  chlorine  or  acids  which  were  combined 
with  the  copper  are  liberated  at  the  carbon  anode. 

-W.  B. 

Improrementsin  Iloi-es  or  Cells  for  Primary  and  Secondary 
Butterie.1.  Charles  Moseley,  Manchester.  Eng.  Pat. 
4155,  April  2,  1885.     4d. 

In  a  box  or  cell  of  a  primary  or  secondary  battery  is 
secured  a  lining  of  indiarubber  ;  or  an  in<liarubber  com- 

,,'  ¥■■•  ,>^'  M.  Hutchings.  of  the  Dee  Bunk  Lead  Works, 
Bagilt,  North  Wales,  forwarded  the  above  verlwlim  extract, 
and  desires  moreover  to  draw  attention  lo  ]>er(].  und  Ilulttn- 
niantii.'tchc,  Zeit.  June  liinnd  July  1(1.  as  also  to  Engineering. 
June  5.  Igt'a.  where  articles  on  lljc  above  subject  occur.  In 
view  of  recent  inve.stiKationa  of  this  subiect, 'it  was  thought 
intcresling  to  reproduce  here  what  was  probably  the  lirst 
observation  of  these  electrical  plieiioiuena. 


hnprovements  in  and  connected  vith  Gah-unising  Baths. 
Thomas  Minnis,  Wolverhampton ;  and  E.  Ingram, 
Birmingham.     Eng.  Pat.  4584,  April  14,  1885.     6d. 

By  this  method  three  adjustable  rollers  are  used  in  a 

galvanising  bath,  whereby  a  saving  of  Hues  is  effected  on 

the  deliverv  side  of  the  bath. — W.  B. 


Improvements 
(Jlasgow. 


in  Voltaic  Batteries.  A.  B.  Bennett, 
Eng.  Pat.  5256,  April  28,  1885.  4d. 
With  the  object  of  increasing  the  constancy  of  the 
current  produced  by  the  variiuis  forms  of  voltaic  batteries 
descrilied  and  claimed  in  the  specifications  of  the 
author's  patents  Nos.  302  of  1882,  and  1901  of  1882,  he 
employs,  in  conjunction  with  the  chemicals  therein  set 
forth,  metallic  snljihides,  more  particularly  the  various 
sulphides  of  iron  and  copper,  and  the  joint  sulphides  of 
iron  and  copper. — W.  B. 


Improrementsin  Galrairic  Batteries  and  in  the  Electrodes 
rf  Electrolytic  Conrertiny  Tanks  or  Trouylis.  W.  H. 
Tasker,  Bedford  Square ;  and  T.  J.  Jones,  Princes 
Street.  Eng.  Pat.  8627,  July  16,  1885.  8d. 
This  invention  relates  to  the  construction  of  elements 
for  galvanic  batteries,  particularly  the  negative  elements 
of  lead  primary  batteries,  and  it  has  for  its  principal 
object  to  provide  a  support  for  the  active  material.  The 
sujiport  consists  of  an  inoxidisable  substance,  of  any 
desired  form,  whicli  is  slit  for  the  passage  of  strips  of 
foil,  the  said  strips  being  laced  or  passed  ilirongh  the 
slits  to  and  fro  fnuu  side  to  side  so  as  to  afford  good  con- 
tact with  the  active  material  on  both  sides  of  the 
support,  and  practically  utilise  the  whole  or  greater  part 
of  the  external  surface  of  the  foil  for  this  purpose. 

-W.  B. 

Improvements    in    the    Production    of   a    Carbonisablc 
Material  suit<iblc  for  the  Manufacture  of  Carbons  for 
Electric  Lamps,  etc.      F.   Wvnne,   Westminster  ;  and 
L.  S.  Powell,  Notting  Hill.   'Eng.  Pat.  16,805,  Decem- 
ber 22,  1885.     Od. 
A  TRANSPARENT  horny  substance,  suitable  for  electric 
lamps,  is  proiluced  by  dissolving  cellulose  in  the  form  of 
cotton  or  other  vegetable  fibre  or  fabric  in  solutions  of 
the  chlorides,  iodides  or  bromides  of  zinc  or  bismuth,  and 
precipitating  by  alcohol,  ether,  acetic  acid,  etc. — W.  B. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Machinery  or  Apparatus  for  Separating,  Washing,  and 
Drtfinci  Fibre  from  Peat.  F.  Baird,  London.  Eng. 
Pat.  S'OO,  October  16,  1885.  8d. 
The  seiiarating  and  washing  is  effected  by  the  use  of  a 
series  of  drums  placed  in  a  tank  of  water.  The  material, 
fed  through  a  hopper,  passes  between  two  plain  drums 
(which  simply  reduce  its  thickness)  on  to  an  endless 
chain,  which  carries  it  to  another  pair  of  drums.  These 
are  provided  with  teeth,  which  manipulate  the  ]ieat  into 
fine  fibre  and  throw  it  into  a  washinjjtank,  whence  it  is 
convevcd  to  a  strainer  and  afterwards  to  a  drvingroom. 

—X.  K.  D. 


XX.— EINE  CHEMICALS,  ALKAIOIDS,  ESSENCES, 
AND  EXTRACTS. 

Action  of  Liyht  on  Irnhform.     ti.   Daccomo.     Ann.  di 

Chim.  1885,  209. 
The  decomposition  of  iodoform  in  sunlight  with  separa- 
tion of  iodine  is  effected  only  in  the  presence  of  oxy;;en, 
in  which  case  the  reaction  is  complete.  The  follow- 
in"  e<[uation  cx]>rc?ses  the  change  which  occurs: — ■ 
2CHl3-f50-3li-f2CO, -(-IL.O.— D.  B. 
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Green  Colour  imparted  to  Dilute  Solution/!  of  Aponior- 
phinc  Hijdroehloride.  Bernlieck.    I'liariu  Zeit.  30,874. 

We.MC  solutions  of  apoiiioiiiliine  liydrochloiide  gradu- 
ally undergo  decomposition  witli  foniiation  of  an  emerald- 
green  c(douration.  This  change  is  attributed  by  tlie 
author  to  the  presence  of  amnioniuui  carlionate  in  the 
water  used  for  dissolving  tlie  hydroiljloride,  or  in  the 
atinospliere,  especially  the  air  of  sick-rooms.  A  small 
amount  of  hydrochloric  acid  prevents  the  formation  of 
this  colouration.  — D.  li. 


Green  Colouration  exhibited  hi/  Apomorphine  Solutions. 
E.  Mylius.     riiarin.  Zeit.  30,  SS3. 

TliKgreen'colouration  assumed  l>y apomorphine  solutions 
is  attributed,  not  only  to  the  action  of  ammonia,  but  to 
that  of  the  lixed  alkalis.— D.  B. 


Comparison  of  tit e  Ethereal  Oils  of  Mentha  riperita  and 
Mentha  Viridis.  H.  Trimble.  Anier.  Apoth.  Zeit.  6, 
492. 

Both  oils  contain  tlic  same  hydrocarbon,  Ci„His.  The 
latter  is  present,  however,  in  smaller  quantity  than 
hitherto  assumeil,  and  cannot  be  isolated  without  diffi- 
culty. The  o.xidi.sod  constituent  in  the  oil  of  Mentha 
viridis  is  carvol  Oi„llu<),  that  of  tlie  oil  of  mcnt/ta 
piperita,  pipmentbid  t'lnHj,,'*.  a  body  which  is  solid  and 
crystalline  at  the  ordinary  temperature. — D.  B. 


African    Cinehnna   Bark   {su  railed).        E.    Heckel   and 
Schlagdenhanti'en.     Ann.  Cliern.  I'hys.  6,  3l.'i. 

BocilEFONT.\lNE,  Fkiiis,  and  MAltcts  have  found  an 
alkaloid  called  "Doundakine"  in  .-African  cinchona  bark. 
The  authors,  on  examining  this  bark,  obtained  the  fol- 
lowing results  : — 

Soluble  in  petroleum  spirit:  Wax,  fatty  bodies    l'200i' 
,,        ,,   chloroform  :  Wax,  fatly  bodies,  and 

colourine  matters I'OlO 

,,        ,,  alcohol ;   'Fraccs  of  tannin,  sbicose, 

and  resinous  colouring?  nmttcrs. . ..    6"95U 
,,        ,,  aciduhited  water:  Albunienoids  and 

amylaceous  substances,  salts S.'^'ll^ 

Woody  fibre    02-|ffi 

Salts    5'570 

100-OCO 
Tliey  deny  the  existence  of  the  above  alkaloid.  The 
physiological  action  of  the  bnrk  is  ilne  to  the  presence  of  a 
colouring  matter,  for  which  the  authors  jiropose  to  adojit 
the  n.'ime  "Doundakine."  The  bitter  taste  of  African 
cincliona  bark  is  cau.sed  by  two  nitrogenous  colouring 
matters  of  resinous  consistence,  distinguished  by  their 
ditl'erent  solubilities  in  water  and  alcohol.  African  bark 
possesses  tonic  and  febrifuge  properties. — D.  B. 


New  Nilroqenous  Constituent  of  Velehes,  ete.    E.  Schulze 
and  E.  liosshard.     Zeit.  Physiol.  Chem.  10,  80. 

Thi.S  substance,  called  ]'eruine,  was  prepared  as  follows: 
Young  leaves  of  the  common  vetch  (  T/ciK  .<iatira)  and 
the  red  clover  (Trifiilium  pi-alense.)  were  dried,  ground, 
and  exhausted  with  hot  water.  The  extract  was  treated 
with  lead  acetate  and  mercuric  nitrate,  and  the  resulting 
precipitate  decomjiosed  by  hydrogen  sulphide.  The 
filtrate  was  neutralised  with  ammonia  and  concentrated 
by  evaporation.  Besides  crystals  of  asparagine  an  amor- 
phous preciiiitate  was  separated  which,  when  recrystal- 
lised  from  hot  water,  gave  shining  needles  of  vernine, 
having  the  composition  Ci^HjoNjOg.  Vernine  has  been 
extracted  also  by  the  authors,  in  conjunction  with 
Hungerbiihler,  from  blighted  corn,  Ikilo.  of  substance 
yielding  about  Igrm.  of  vernine. — D.  B. 


Hopeine,   the  Alkaloid  oT  Hops.     Dr.    W.   Williamson. 
Chem.  Zeit.  10,  20,  38. 

Several  writers  have  supposed  that  the  hop  contained 
an  alkaloid,  and  Griessmeyer  described  a  crystallisable 
compound  containing  nitrogen,  which  gave  a  number  of 


the  reactions  peculiar  to  vegetable  alkaloids.     Still,  as 

1  no  one  h,ad  obtained  it  in  sufficient  qn.antity  for  analysis, 
the  .author  undertook  an  investigation  of  this  most  im- 
portant constituent  of  the  hop,  and  at  last  obtained  the 
pure  alkaloid  from  the  American  wild  hop.  The  German 
and  English  hops  contain  very  little  hopeine,  and  its 
separation  from  the  eolourini.'  matter  of  the  plant  otters 
in  their  case  insuperable  difficulties,  though  doubtless 
some  is  present.      A  wort  of  twelve  per  cent,  strength 

I  was  lirst  made  from  as  many  hops  as  the  brewing  pan 
would  hold  J  this  was  then  boiled  down  at  4.5°  C.  in  a 
vacuum  jian  of  10,000  litre  capacity  to  a  thick  syrnp. 
This  product,  in  the  case  of  the  American  wild  hop 
(Uionuliis  J.upidus  L.),  had  a  powerful  narcotic  eli'ect, 
weaker  in  the  case  of  English  hops  and  weakest  of  all 
with  German  hcii).s.  The  extraction  of  the  pure  alkaloid 
from  this  solution  cannot,  how'ever,   be  ettected,  but  by 

I  heating  with  alcohol  an  extract  is  obtained  which  is  not 
inferior  to  opium  in  narcotic  properties,  and  has  an  in- 
tensely bitter  taste.  A  few  gi-ains  of  this  alcoholic 
extract  killed  dogs  and  rabbits  in  less  than  two  hours. 
As,  however,  it  was  not  possible  to  obtain  the  pure 
alkaloid  by  a  direct  extraction  of  the  hop  or  Lupulus 
with  alcohol,  a  twelve  to  sixteen  per  cent,  slightly 
acid  sugar  solution  was  jioured  upon  the  hops  contained 
in  large  cop)ier  hermetically  closed  boilers.  The  sugar 
solution  was  as  pure  as  possible,  heated  to  00°  ('.  before 
aildition  to  the  hops,    left  with  them  for  24 — 48  hours, 

'  then  boiled  about  six  hours  and  quite  cooled,  and  the 
hops  separated  from  the  liquid  by  a  centrifugal  machine. 
The  sugar  extract  was  then  tillered,  evaporated  as  far  as 

,  possible  in  a  vacuum  in  order  to  avoid  the  formation  of 
caramel,  as  this  body,  if  formed,  makes  the  isolation  of 
the  alkaloid  almost  impossible.  The  evaporation  was 
continued  until  upon  cooling  a  solid  ma.ss  of  sugar  was 
obtained,  which  upon  pulverising  formed  a  toleiably  dry 
powder.  This  powder,  which  is  coloured  yellow  by  the 
hops  and  an  e.xtract  with  alcohol,  leaves  upon  evapora- 
tion to  dryness  a  clear  brown  residue  which  possesses  all 
the  properties  of  a  narcotic  .alkaloid.  This  residue  was 
ag:iin  extr.acted  with  alcohol,  and  by  successive  treat- 
ment with  weak  ammonia  water,  ether,  chloroform  and 

I  benzene,  the  impurities  were  elimina'ed  and  the  pure 

I  hopeine  obtained  by  repeated  crystallisation.  Hopeine 
appears  most  nearly  to  resemble  mor|iliia,  from  which, 
however,  it  can  easily  be  distinguisheil  both  by  t.a.ste 
and  by  several  characteristic  reactions.  In  the  pure 
state  hoiieine  forms  colourless  prismatic  needles  or 
rhomboids,  according  as  the  mother-liquor  contains 
more  or  less  alcohol.  The  crystals  must  be  dried  in 
vacuo,  or  they  assume  a  yellowish  tint.  Its  formula 
when  crystallised  from  SO  per  cent,  alcohol  is  always 
'-'is'';u^'-'4+ H::"  ;  when  crystallised  from  20  per  cent, 
alcohol  it  always  contains  two  molecules  of   water  of 

I  crystalli.'-^ation.  The  powder  diied  at  80°  C.  always 
has  the  composition  C'lgHji.NtJj  +  11  j(J.  Upon  heatins  to 
110°    C.  in    the   air,   or  75"  (;.  in  vacuo,  all    the   HjU 

;  evaporates,  and  at  .a  higher  temperature  in  the  air 
decomposition  takes  place,  whilst  in  vacuo  it  volatilises 
undecomposed. 

The  salts  are  mostly  .soluble  in  water  and  crystalline  ; 

I  pure  hopeine  is  only  soluble  in  SOO  parts  of  water  at 
1.5'  C.  or  about  50  of  .alcohol  ;  in  ammonia  and  the 
alkalis  it  is  freely  soluble,  lienzene  and  ether  dissolve 
about  O'l  per  cent.,  chloroform  not  more  than  0  2  per 
cent.  Heated  to  S0°  or  90"  C.  with  a  little  alcohol, 
discolouration  and  partial  decomposition  .'et  in. 

Hopeine  Sulphate  2(CiBH,„NGi).H,S04-t-4H.jO.— Very 
easily  soluble  in  water;  crystallises  from  aqueous 
alcohol  in  forms  very  similar  to  the  pure  hopeine.  Hopeine 
Hydrochloride  is  less  soluble  in  water  than  the  sulphate, 
and  like  all  the  haloid  compounds  is  stable  in  the  air; 
it  crystalli.ses  with  three  molecules  of  water.  The 
Iodide  and  Fluoride  are  similar,  but  still  less  soluble. 
The  Acetate  i^igW^fj'SOt.QMiU-.  +  ^i.^O  is  easily  soluble 
in  water  and  decomposes  readily  in  air.  In  many  of  the 
salts  the  water  of  crystallisation  varies  according  to 
their  mode  of  prejiaration,  as,  for  instance,  the  7'artrate, 
which  may  contain  three,  four,  or  live  molecules  of 
water.  The  Salieylate  is  easily  crystallisable,  fairly 
soluble,  and  very  stable.     The  author  states  that  the 
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verj'  small  yield  of  hopeine  from  a  large  quantity  of 
liops,  ami  tlie  clilliciilty  of  treating'  such  a  lar_i,'e  liulk  of 
material,  liave  induced  liini  to  continue  his  researcli  with 
the  so-called  lupuline  or  hop-meal,  from  wiiich  he 
hopes  for  hotter  results.  015— OSigrm.  of  the  hopeiue 
kill  most  animals.  Smith  and  Roberts  have  shown 
that  injected  subcutaneously  its  action  exceeds  tliat  of 
morphia,  and  internally  applied  it  is  certainly  not  less 
potent.  It  is  also  an  antiseptic  of  the  first  rank,  more 
powerful  than  any  of  tlie  other  alkaloids.  These  re- 
sults correspond  with  the  action  of  hops,  which  are 
known  to  retard  fermentation  and  putrefaction  iu  the 
highest  degree. — J.  II.  H. 


Of  the  other  tests,  the  most  reli.aWe  seems  to  he  that 
based  ui>on  the  formation  of  benzoic  .acid  upon  warming 
with  weak  acids.  The  benzoic  acid  can  afterwards  be 
detected  in  the  usual  manner. — J.  H.  H. 


On  Hopeine.  A.  Ladenlmrg.  Clieni.  Zeit,  10,  •'ilO. 
H.WING  obtained,  through  Dr.  Krau.sc,  a  small  i|uanlity 
(0'47grm.)  of  the  hopeine  prepared  by  Dr.  Williamson 
himself,  the  author  states  that  he  succeeded  in  separat- 
ing the  so-called  hopeine  into  two  bodies,  the  one  with 
dilliculty  soluble,  the  other  much  more  easily  soluble  in 
aniyl  alcohol.  The  pro]i(  rlies  iil  the  former  are  identical 
with  tliose  of  morjihia,  iiut  the  lalt.'r  is  a  base  re(iuiring 
further  investigation.  This  moie  soluble  base  fields 
no  colour  reactions  either  with  ferric  chloride  or  with 
sodium  niolybdate  and  sulphuric  acid.  It  is  not  soluble 
in  excess  of  soda,  but  is  tolerably  easily  soluble  in  ether 
containing  water. — ^W.  S. 


Examination  of  Oil  of  Mint  for  Turpentine.     H.  Hager. 
I'harm.  C.-H.  N.  F.   18S5,  5S9. 

The  author  is  of  opinion  that  turpentine  is  rarely 
mixed  directly  with  the  oil  of  mint,  but  that  it  is 
poured  upon  the  mint  when  in  the  retorts,  and  that 
much  of  it  remains  behind  there.  The  oil  thus  incor- 
porated with  tur|)entine  differs  materially  in  physical  and 
chemical  properties  from  that  merely  mixed  with  distilled 
turpentine.  Iiut  the  presence  of  turpentine  is  shown  at 
once  by  employing  the  following  method  :  Oljgrm.  pow- 
dered guaiacum  resin  are  pl.aced  in  a  dry  test  tube,  and 
fifteen  to  twenty  drops  of  alcohol  added  ;  tlie  mi.xture  is 
then  heated  to  boiling.  Ice.  of  oil  of  mint,  Ice.  of  ben- 
zene or  petroleum  spirit,  and  live  to  six  of  oil  of 
citroxelle  .added,  .and  the  mixture  gently  agit.ated  and 
heated  for  some  time  to  boiling  This  solution,  with 
the  ]mre  oil,  has  a  brownish  yellow  tint,  but  if  turpen- 
tine be  present  a  violet  colour  is  produeeil. — J.  H.  H. 


The  Dccoinjxjsitiun  if  Oil  of  Turpentine  into  iin  Aetirc 
Ter/tene.  t!.  liouchardat  and  J.  Lafont.  Compt. 
Kend.  18S6,  102,  50. 
I200ORMS.  of  oil  of  turpentine  carefully  fiactionated 
between  155— 157°  were  dis.solved  in  an  equal  volume  of 
glaciaUicctic  acid  and  treated  with  an  acetic  acid  solution 
of  SSOgrms.  crystallised  chromic  acid,  the  latter  being 
slowly  added  to  the  solution  of  the  oil  maintained  below 
a  temjierature  of  40'.  No  CO.,  escaped,  and,  although 
the  larger  ]iortion  of  the  oil  wjis  not  oxidiscci,  it  never- 
theless umleiwent  a  ili>iinct  change.  A  product,  having 
the  formula  t'luHi,;,  and  Imiling  at  17-1  -17fS'.  which  the 

I  .authors  call  hcvorotatory  tcrpene,  w.as  isolated.  Its 
properties  .are  entirely  dilt'crent  from  those  of  turpentine 
oil.  Its  smell  recalls  that  of  oil  of  lemons.  This  terpene 
contains  about  one-sixth  its  weight  of  cymene,  Hdui 
which  it  could  not  he  separated.      Its  rotatory  jiower  was 

I  found  to  1  e  {a)„  =  -  5G",  that   nf  cilrene   being    -*  104  9'. 
The  chemical  properties  of  the  two  bodies  are  identical. 
.  -  -J.  B.  C. 

The    Alhtfloiih    if    Aronitiim     Nupellits.       Alex.ander 
.liirgens.     Inauguraldissert,  l)orpat,  1885. 

The  following  are  the  results  of  the  author's  studies  on 
this  much-discussed  subject: — (1.)  Only  pure  crystallised 
aconitine  should  be  used  as  a  )diarmacentical  prepara- 
tion. (II.)  The  occurrence  of  picro  aconitine,  napelline, 
and  aconelline  in  the  roots  of  the  aeon.  nap.  has  not  been 
proved.  (III.)  The  presence  of  aconitine  in  forensic 
chemistry  can  only  be  detected  with  llie  help  of  jihysio- 
logical  experiments.  The  formula  for  puie  aconiiine  is 
'-'jsHj-NO,.^.  The  colour  reactions  wiih  i>liosphoric  acid, 
sulphuric  acid  and  sugar,  phospho-molybdic  acid  and 
ammonia,  allirmed  by  dillerent  authors,  are  not  produced 
by  the  pure  comiiound. — J.  M.  C. 


Contributions  to  flic  Knoirleili'ie  rf  Coaiine.     E.  Polen-ske. 
I'harm.  Uundscl'i.  3,  2.50. 

The  amount  of  alkaloid  in  coca  leaves  varies  from  0  05 
to  0'75  per  cent.,  and  depends  on  the  method  of  drying 
adopted,  the  mode  of  packing  and  shipping.  According 
to  the  author,  coca  leaves  cont.ain  only  one  alkaloid,  all 
other  org.anic  bases  observed  in  the  leaves  being  decom- 
position products  of  cocaine.  Besides  its  physiological 
pro])erties,  cocaine  m.ay  be  distinguished  bv  its  slight 
solubility  in  water(l :  o.-jQOat  15  ).  When  dilute  solutions 
of  the  hydrochloride  are  treated  with  ammonia  and  car- 
bonnted  alkalis,  the  li(|uid  assumes  a  milky  turbiditv, 
solidifying  after  a  whih'  to  a  crystalline  ma.ss.  Cocaine 
hydrochloride  crystallises  from  water  in  long  silky 
needles,  containing  two  molecules  of  water.— D.  15. 


On  tlic  Detection  of  Cocaine.     Prof.  Curtman.     riiarm 

Ruuilsch,  1885,  252. 
Cocaine  is  a  strong  reducing  agent.  The  author  mixed 
a  freshly  prepared  solution  of  [lure  ferricyanide  of  potas- 
sium with  ferric  chloride,  ami  sli.aded  the  mixture  from 
the  light.  He  moistened  filter  )iapcr  with  this  scdution, 
and  then  applied  in  a  darki-ncd  r.ioni  eciuivaleiit  portions 
of  solutions  of  the  alkaloids.  Morphine  gave  the  blue 
reacti(m  in  less  than  half-a-minute :  ccxviine,  in  I^ 
minutes:  brucine,  in  (> ;  c|uiniiic,  iu  7:  cinchonine,  in 
10  ;  while  strychnine  and  veratine  gave  no  trace  of  blue 
after  standing  a  quarter-ofan-hour. 


The    Detection    of  Giimhiiqe.     E.  Hirschsohn.     Pharm. 

Ztschr.  Kussl.  1885,  24,  609. 
Gamuooe  dissolves  in  petroleum  s|)irit  with  an  intense 
yellow  colour.  This  solution  is  decolourised  on  shaking 
with  solutions  of  NH^CI,  NaOlI,  borax,  and  Na.CD,, 
the  resin  being  extracted  from  the  petroleum.  If  to  the 
petroleum  extr.act  of  gamboge  .a  few  drops  of  an  alcoholic 
ferric  chloride  soliiliiui  be  added,  the  alcohol  at  the 
bottom  of  the  test-glass  is  coloured  intensely  black.  If 
tv.o  to  four  Vdlumes  of  a  solution  of  ammonba  in  petro- 
leum be  added,  the  resin  is  ]ueciiiitateil,  and  is  no  longer 
soluble  in  |ietrolcum  spirit.  The  author  has  devised  from 
these  reactions  the  following  method  for  detecting  gam- 
boge : — The  sample  is  finely  powdered,  and  treated  with 
petroleum  spirit.  If  the  extract  be  colourless,  the  shak- 
ing must  be  repeated,  with  the  addition  of  HOI,  .as  in 
presence  of  soap  the  gamboge  is  not  dissolved.  If  the 
extract  still  remains  colourless,  gamboge  is  not  present. 
If  a  yellow  solution  is  obt;iiiicd,  a  portion  is  shaken  with 
dilute  NaDH  (1  :  100)  ;  and  if  a  red  colouration  occurs 
from  the  presence  of  rhabarber  ami  radix,  lapat.  it  is 
s.aturatcd  with  ammonia  gas,  and  the  precipitated  resin 
separated.  The  ]uecipitate  dissolved  in  alcohol  should 
turn  bh-.ck  with  Ee.,CL.— J.  B.  0. 


Oh  tlic  Siiljiliiinir  Aci:is  of  Stniclininc.     C.   Stoehr. 
Ber.  18,  .•1429—34.12. 

CUYST.M-I.ISEI)  strychnine,  melting-point  265 — 266°, 
when  heated  with  the  necessary  iiuantity  of  concen- 
trated sulphuric  acid  at  100',  forms  a  monosulphonic 
acid,  with  a  nearly  cpiantitative  yield.  According  to 
Loebisch  ,uul  Schoop,  under  these  conditions  strychnine  is 
notattacked.  Tliismonosnlphonioaciil,(V,H..|N;();.S()jH, 
is  a  colourless  substance,  very  little  soluble  in  water  or 
alcohol.     The  ammonium  salt  is  very  soluble  in  water, 
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from  wliich  alcohol  precipitates  it  ;  the  potassium, 
sodium,  b;inuiii,  cvlfium,  lead  ami  copper  salts  form 
very  insohible  precipitates.  Concentrated  sulphuric 
acid  aud  sulpliuiic  anhydride  at  I.JO^  form  readily  a 
disulplioiiic  acid,  tlie  yield  bein^'  also  i,'Ood.  Tlie  free 
aciil,  C..iH...,NA';(SU:;H);,  is  a  colmirless  anioriihous 
substance,  soluble  in  water,  slir;htly  snluljle  in  al- 
cohol, etlier  and  benzene.  Its  normal  Ijarium  salt, 
CjiH:..„N...t)^.:(S()3)^Ba,  forms  colourless  tables  or  cubes ;  the 
hydrogen-baiiuni  salt — 

C.iH.;„?<JL),(S03H)SO>Ba.SOs(S03H)CsiH.,oN.,02, 

a  pale  yellow  armorphous  ])owder  is  obtained  by  adding 
hydrocliloric  acid  to  the  solution  of  the  normal  salt. 

— T.  L.  h. 


i  just  to  reach  to  the  overflow  of  the  siphon  tube.  They 
are  also  loaded  with  a  drop  of  mercury  to  prevent  tliem 
from  floating.  — S.  H. 


A   Non-metallic   Gas-refjnlator.       H.  Scliift'. 
2833-2841. 


XXIL— GENERAL  ANALYTICAL  CHEMISTRY. 

A    Vi(ci( Hill-Desiccator  vit/i  ii  Heatiiir/  Arrangement. 
J.  Prakt.  Cliem.  9,  425. 

Thk  arrangement  consists  either  of  a  steam-coil  (Fig.  1) 
into  which  a  metal  basin  is  placed  serving  as  a  sand- 
bath,  or  of  a  jacketted  copper  dish  (Fig.  2)  which  heats 

Fk;.   1. 


15er.   18, 


The  form  of  the  apparatus  is  given  in  the  diagram.  Fig.  1. 
A  tube  A,  closed  at  its  lower  end,  stands  upon  a 
wouden  foot,  which  also  supports  the  whole  apparatus. 
Two  side  pieces  of  tubing  are  f\iscd  on  to  the  lower  end 
of  the  tube  A,  and  an  inverted  liottle  li  of  capacity  J— 
1  litre  with  the  bottom  removed  lits  over  the  upper  por- 
tion, riie  battle  is  tilled  with  water.  In  this  a  i-litre 
flask  (.',  with  neck  detached,  floats,  and  surrounds  the 
vertical  tube,  leaving  a  space  of  about  2mm.  The  Mask 
moves  a  glass  lever  1)  fixed  by  a  cork  or  caout<-hou<-  plale 
3inm.  thick  into  the  Imlb  of  the  cross  piece  E.  The 
short  arm  1)  within  the  bulb  is  flattened,  and  to  its  lower 
surface  a  small  piece  of  caoutchouc  is  attached.  The 
plate  forms  a  valve  to  the  tube  F,  tlie  upper  end  of  which 
IS  drawn,  out  so  as  to  form  an  ojiening  of  about  2inm. 
diameter,  and  this  tube  F  flts  tightly  into  the  lower  arm 
of  the  cross  piece.  The  gas  enters  through  h  into  the 
cross  piece,  forces  up  the  gauge  c  containing  coloiireil 
water,  and  passes  through  the  narrowed  opening  of  the 


Fig.  2. 

the  sand  by  means  of  steam.  For  the  purpose  of  boiling 
down  large  quantities  of  liquid  in  a  vacuum,  the  solution 
is  run  into  the  evaporating  basin  either  from  a  funnel  at 
the  top  (Fig.  Ijoris  sucked  from  a  beaker  as  shown  in 
Fig.  2.  The  connection  with  the  air-pump  is  at  the 
bottom  at  in.  When  all  is  evaporated  a  slow  current  of 
dried  air  is  passed  over  the  dish,  which  promotes  the  dry- 
ing considerabl  v. — S.  H. 


Improvement    in    the    Soxhlet     Exfrncfiun     Apparatus. 
Chem.  Zeit.  10,  52. 

There  is  a  disadvantage  in  connection  with  the  So.xlilet 
apparatus  that  the  siphon  tube  through  which  the  ether 
flows  back  into  tlie  Havk  has  an  unalterable  length.  The 
mass  to  be  extracted  may  take  up  more  or  less  space,  and 
in  the  latter  case  the  amount  of  ether  lying  aliove  the 
mass  takes  no  part  in  the  e.xtracting  process.  To  remedy 
this  drawback  it  is  suggested  to  use  hollow  glass 
cylinders,  liiiving  a  conical  top  and  a  small  hook,  to 
withdraw  them  readily  if  not  wanted.  They  are  a  little 
thinner  than  the  body  of  the  apparatus,  and  high  enough 


Fig.  1. 

tube  F,  through  the  tubing  G  and  dinto  A,  where  it  fills 
the  flask  C  and  tlien  by  e  to  tlie  burner.  H  is  a^  brass 
stand  for  clamping  the  cross  piece  in  position.  The  re- 
gulator shouUl  be  supplied  from  an  ordinary  gas  tap,  and 
as  this  will  deliver  more  gas  than  is  utilised,  the  pinch 
cork  is  used  to  regulate  the  delivery. 

The  apparatus  is  so  arranged  that  at  the  ordinary 
daily  pressure  tlie  valve  is  inim.  distant  from  the  upper 
opening  of  the  tube  F,  while  the  longer  arm  of  the  lever 
just  touches  the  flask.  To  prevent  accumulation  of 
mould  in  the  flask  the  author  adds  i  per  cent,  of 
phenol  and  acidifies  the  solution. 

Fig.  2  represents  a  regulator  devised  by  (Hroud,  and 
found  very  jiractical  for  general  purposes.  The  con- 
struction a'ud  working  of  the  apparatus  may  be  rcailily 
understood  from  the  diagram.     When  the  tap  is  closed 
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the  apparatus  forms  an  ordinary  regulator.  For  liiglier 
temperatures  tlie  tap  is  opened  more  or  less.  For  lower 
temperatures  the  opening  in   the   hell   is   partly   closed 


Fui.  -2 

with  stearic  acid.  It  is  not  advisable  to  screw  a  lamp 
directly  on  to  the  regulator,  as  the  latter  thereby  becomes 
heated  and  no  longer  acts— J.  B.  C. 


Estimation  0/ Phosphoi-ic  Acid.    J.  Laubheimer.    Chem 
Zeit.  9,  1870. 

This  method,  which  is  simple  and  rapid  in  execution, 
may  be  employed  in  all  cases  where  hitherto  it  has  been 
necessary  to  use  the  Molybdie  method,  the  results  being 
as  accurate  as  those  obtained  with  the  latter  method. 
For  this  purpose  '25  or  50cc.  of  the  phosphoric  acid  solu- 
tion (containing  from  01  to  0  •2grm.  PjU^)  are  treated 
with  lOcc.  of  citric  acid  (oOOgrnis.  per  litre).  Ammonia 
is  tlieu  added  in  large  excess,  and  the  cold  mixture 
treated  with  15  to  20cc.  of  the  usual  magnesia  mixture. 
A  crystalline  precipitate  is  produced,  the  separation  of 
which  is  facilitated  by  stirring  with  a  glass  rod  for  one  or 
two  minutes.  After  standing  all  night  the  precipitate  is 
thrown  on  a  lilter,  washed  with  ammoniacal  water,  and 
finally  with  alcohol.  It  is  then  ignited  in  a  platinum 
crucible  and  weighed.  Phosphates  rich  in  iron— e.j., 
Thomas' slag— require  the  use  of  a  larger  amount  of  citric 
acid  and  ammonia.  Fassbender,  of  the  experimental 
station  of  Kempen,  has  estimated  the  phosphoric  acid  in  a 
variety  of  manures  by  this  method,  and  compared  the 
results  with  those  obtained  by  the  Molybdie  method. 
The  figures  agree  very  closely. — D.  B. 


Notes  OH  the  Estimation  of  Iron  and  Aluminium  in  the 
Presence  of  Phosphoric  Acid.  M.  Kretzschmar.  Chem. 
Zeit.  9,  1905. 

This  paper  is  a  supplement  to  a  former  article  {Chem. 
Zeit.  9,  942),  in  which  the  author  described  an  indirect 
method  for  the  estimation  of  iron  and  aluminium  in 
superphosphates.  He  now  points  out  that  the  determi- 
nation of  iron  is  very  important,  recent  investigations 
having  shown  that  the  "  going  back  "  of  pliosphorio  acid 
is  chiotly  due  to  the  amount  of  iron,  and  less  to  the  per- 
cent.age  of  aluminium,  in  a  phosphate.  All  direct 
methods  for  separating  iron  and  aluminium  are  very 
tedious  operations  ;  the  indirect  {>rocess  is  incire  expe- 
dient and  very  exact.  If,  however,  a  direct  estimation 
be  desired,  it  is  best  to  precipitate  iron  and  aluminium 
phosphate,  and  after  determining  their  weight,  to  fuse 
the  precipitate  with  potassium  hydrate  in  a  silver 
crucible. — S.  H. 


Kew  Method  for  the  Estimation  of  Phosphorus  in  Pig 
Iron  and  Steel.  W.  Kulmann.  Jlonatsh.  Chem. 
6,  SIS. 

AccoKDiSU  to  the  quantity  of  phosphorus  present,  one 
to  ten  granunes  of  ore  are  fused  cautiously  with  once  or 
twice  their  weight  of  a  mixture  of  two  parts  of  cal- 
cineil  magnesia  and  one  part  of  KNaCOj  in  a  platinum 
crucible  over  the  tlame  of  a  IJunsen's  burner  for  one  hour, 
stirring  every  ten  minutes.  After  cooling,  the  melt  is 
dissolved,  and  to  its  solution  whilst  being  warmed, 
is  gradually  added  sutlicieut  citric  acid  to  manifest 
an  acid  reaction.  The  liquid  is  then  filtered,  and  the 
residue  washed  lirst  by  decantation,  then  upon  tlie 
filter,  with  a  one  per  cent,  citric  acid  solution, 
until  the  filtrate  with  N'HiCl  and  XHj.Oli  does  not 
give  any  turbidity  upon  standing.  To  the  tiltrate  is 
added  NHjCI,  and  then  about  one  quarter  its  volume  of 
strong  ammonia,  in  order  to  precipitate  the  .ammonium 
magnesium  phosphate.  When  this  precipitate  has  set- 
tled, it  is  tillered  carefully  and  then  dissolved  in  HCl 
anil  precipitated  again  with  ammonia.  After  standing 
Ik  to  2  hours  it  is  filtered,  and  then  treated  iu  the 
usual  way. — J.  H.  H. 


A    Simplificalioii  of  the  Molybdenum  Method  for  the 
Estimation  of  Vho.iphurus.     M.  A.  von  Keis.      Kep. 
j      Anal.  Chein.'5,  381. 

The  following  rajiid  method  gives  good  results  : — Five 
grms.   steel  raspings  are  covered  with   SOcc.    HNUj  of 

I  sp.  gr.  1'20.  The  whole  is  left  thus  for  half-anhour  at 
about  100'  C,  the  vessel  standing  on  a  plate  heated 
with  steam.  Then  mixed  with  oOcc.  of  ammonium 
nitrate    solution    (seventy-live    per    cent.)     and     lOcc. 

1  NHiOH  of  sp.  pr.  091,  precipitated  with  oOcc.  molybde- 
num solution  :  digested  and  well  stirred  for  one  hour  at 
80—90'  C.  The  precipitate  is  washed  with  a  solution  of 
loOgrms.  NH4X()3  and  50cc.  HNOa  in  one  litre  of  water, 

,  and  then  dissolved  in  concentrated,  and  washed  with 
dilute,  ammonia.  It  is  then  mixed  with  lOcc.  of  a  ten 
p3r  cent,  ammonium  chloride  solution,  precipitated  with 
occ.  magnesia  mixture,  let  stand  two  hours,  filtered, 
washed  with  2— .">  per  cent,  ammonia  solution,  the  lilter 
dried  with  the  precipitate  in  a  porcelain  crucible  in  tlie  air- 
bath,  heated  to  a  clear  red  heat  for  twenty  minutes  in  the 
furnace,  and  weighed.  Instead  of  tliis  final  piccipitnt'on 
with  magnesia  mixture,  the  author  proposes  to  n.uuce 
the  molybdie  acid  to  the  brown  oxide,  M::Oa,*witli  zinc 
and  acid,  and  then  to  titrate  back  to  the  molybdie  acid 
with  permanganate,  and  he  gives  full  details  of  his 
process.  (Chem.  Zeit.  9,  8.V2  ;  and  this  Journal,  iv.  179, 
524;  iii.  141,  etc.)— J.  H.  H. 


Detection  <f  Mineral  Oil  and  Resin    Oil  in   Fat  Oils 
Oleins,  etc.     Focke.     Kep.  Anal.  Chem.  5i  349. 

AnofT  20grnis.  of  the  sample  are  saponified  on  the 
water-bath  with  S— lOgrins.  of  caustic  potash  and  50cc. 
of  alcohol  ;  the  latter  is  evaporated,  the  soap  is  (lis 
solved  in  water,  the  solution  precipitated  with  hydro- 
chloric acid,  and  allowed  to  cool  when  the  stratum  of 
separated  fatty  acids  has  become  clear.  The  dilute  acid 
solution  is  poured  ott',  and  the  fatty  acids  are  washed 
with  water  until  the  washings  no  longer  exhibit  an  acid 
reaction.  If  necessary,  the  wash-water  is  filtered  from 
any  separated  particles  of  fatty  acids.  The  fatty  acids 
(with  any  hydrocarbons  juesent)  are  dissolved  in  ether, 
and  the  filtered  solution  is  evaporated  or  distilled.  The 
residue  is  weighed  at  intervals,  the  weight  being  con 
sidered  constant  when,  after  15  minutes'  drying,  the 
diminution  is  only  in  centigrammes.  To  the  solution  of 
about  lOgrms.  of  f.atty  .acids  in  oOcc.  of  alcohol  .ire  nilded 
some  phenoliditlialein,  slight  excess  of  caustic  soda  (1  :  3), 
and  then,  quicky,  lOOcc.  of  petroleum  ether,  which  has 
been  freed  by  distillation  from  hydrocarbons  boiling  a 
above  100''.  The  mixture  is  now  vigorously  .shaken, 
allowed  to  separate,  then  mixed  with  oOOic.  of  water 
gently  turned  and  shaken,  and  finally  i>laced  on  one 
.■^ide  (should  the  alcoholic  soap  solutiou  be  "  set  "  before 
the  addition  of  the  petroleum  ether,  it  must  be  cau.sed  to 
liquefy  by  gentle  warming).     The  aqueous  soap  solution 
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is  poured  off,  after  complete  clearing,  and  the  petroleum 
ether  solution  is  ajiaiti  tip.-ited  with  oOOcc.  of  water. 
\Vlieii  the  i_'reater  part  of  the  watery  solution  has  been 
removed  with  a  syphon,  lOec.  of  alcohol  are  added  in  a 
thin  stream  to  the  incompletely  clear  ethereal  solution. 
Ten  minntes  later,  the  mixture  is  transferred  to  a  sejiar- 
ating  funnel.  The  80— iSoce.  of  clear  petrolennr  ether 
solntion  are  evaporated  in  a  larj;e  deep  watch-glass.  Tlie 
percentaj?e  of  neutral  fats  may  also  lie  estimated  by 
titrating  the  fatty  acids  in  the  original  substance,  de- 
ducting this  result  from  that  obtained  by  the  titration  of 
the  separated  fatty  acids,  and  dividing  the  difference  by 
95,  as  the  oil  used  by  manufacturers  lor  oilin"  the  wooj 
contains  on  an  average  93  per  cent,  of  fat  acids. 

— E.  G.  C. 

Examination     of  '  Commercial     Glycerijie.  H.    L. 

Sulrnan   and   E.  E.  Berry.     Analyst,  H,  12 — 15  and 

34—38. 
The  published  figures  of  tlie  specific  gravity  of  glycerine 
vary  greatly,  bnt  arc  usually  between  1-260  and  1270. 
The  authors  have  adopted  Lenz's  figure,  1  '2675  at  15°  C. , 
as  the  most  accurate,  the  lower  results  of  other  chemists 
being  attributed  to  the  great  difficulty  in  concentrating 
glycerine  completely  without  decomposing  it.  The  ap- 
proximate percentage  of  water  in  aqueous  glycerine 
may  be  calculated  from  the  formula — 

1267-5— 1000  D 
2-675  D 

wliere  D  is  the  ob.served  specific  gravity. 

Neither  the  colour  nor  the  specific  gravity  of  a  sample 
are  safe  indications  as  to  w-hether  it  consists  of  crude  or 
of  distilled  glycerine  ;  as  a  rule,  the  latter  is  light  in 
colour  and  rarely  e.xceeds  1  -261  in  gravity,  whereas  the 
former  is  usually  dark,  and  its  gravity  may  be  as  high 
as  1-360. 

To  make  certain  of  what  the  sample  consists  it  must 
be  ignited,  as  the  amount  of  mineral  residue  in  distilled 
glycerine  is  Hccer  more  than  0  2  per  cent.,  whereas  all 
samples  of  crude  contain  nmch  more,  usually  9 — 14  per 
cent,  in  glycerines  made  from  soap  leys,  though  not  so 
much  in  those  from  candle  factories. 

Onjaiiic  Impurities. — Crnde  glycerine  always  contains 
.albuminous  matter,  and  usually  resinates  (if  from  soap 
leys)  ;  the  latter  give  rise  to  rosin  oil  in  ihe  distilled 
glycerine,  in  which  it  can  be  detected  by  agitating  with 
ether,  decanting  :ind  evaporating,  when  thero.sin  oil  can 
be  detected  by  its  characteristic  smell  and  taste.  If 
crude  glycerine  (from  soap  leys)  be  acidified  a  white  pre- 
cipitate, consisting  chiefly  of  resin  and  free  sulphur,  is 
obtained. 

The  traces  of  mineral  matter  in  distilled  glycerine 
may  consist  of  sodium  chloride,  iron  and  copper.  The 
chief  organic  impurities  are  formic,  butyric  and  oleic 
acids,  rosin  oils,  colouring  and  empyreumatic  products, 
and  occasionally  organic  sulphur  compounds. 

To  determine  the  amount  of  total  mineral  matter,  two 
portions  of  the  samjile  nmst  be  ignited.  As  soon  as  the 
first  has  become  completely  charred  it  is  taken  up  witli 
water,  filtered,  and  the  sodium  chloride  determined  in 
tlie  filtrate  by  titration.  The  second  portion  is  ignited 
until  all  the  carbonaceous  matter  has  been  burnt  off; 
the  residue  is  then  w-eighed,  dissolved  in  w-ater,  and  the 
amount  of  chloride  in  it  as.-ertained.  The  difference  of 
the  sodium  chloride  determin;itioiis,  added  to  the  weight 
of  the  second  ash,  gives  the  total  amount  of  mineral 
matter. 

Chlorides  cannot  be  determined  directly  in  glycerine, 
since  this  dissolves  an  appreciable  amount  of  silver 
chloride,  and,  if  impure,  reduces  silver  nitrate. 

Crude  glycerine  usually  contains  05  to  2  per  cent,  of 
alkali,  generally  as  sodium  carbonate,  which  can  be 
determined  by  titration  with  standard  acid,  litmus  being 
the  best  indicator. 

Lime  may  be  detected  by  adding  to  the  glycerine  an 
equal  volume  of  alcohol  containing  1  per  cent,  of  sul- 
phuric acid,  or  by  the  ordinary  ammonium  oxalate 
test. 

The  total  Organic  Impurities  are  determined  by  a 
modification  of    Champion  and   Pellet's  process.     The 


glycerine  is  diluted  with  water,  warmed  with  acetic  acid 

toexpel  Ciirbonic  acid,  an  excess  of  basic  lead  acetate 
added,  and  the  jirecijiitate  filtered  off,  dried,  and 
weighed.  It  is  then  ignited  with  a  little  nitric  acid,  the 
residue  weighed  and  ileductcd  from  the  dried  precipitate, 
when  the  amount  of  organic  impurity  is  found.  The 
object  of  the  nitric  acid  is  to  prevent  the  reduction  of 
any  sulphate  |iresent.  It  is  not  accurate  to  ignite  the 
above-dried  pieciiiitate  with  sulphuric  acid,  multiply  the 
weight  obtained  by  -730  and  then  deduct  this  froin  total 
weight,  assuming"  the  difference  to  be  "organic  im- 
purities." In  this  process  the  sulphuric  acid,  of  which 
some  is  usually  present  in  crude  glycerine,  would  be 
included  in  the  organic  matter.  The  amount  of  this 
latter  should  not  exceed  0-5  to  1  per  cent,  in  distilled 
glvcerine. 

'Ftitti/  Acids  are  detected  by  passing  peroxide  of 
nitrogen  through  the  diluted  glycerine,  when  a  yellowith 
fiocculent  precipitate  is  thrown  down. 

Siiijar  may  be  detected  by  Mason's  test,  using  0-5cc. 
of  the  suspected  glycerine,  15cc.  water,  2  drops  strong 
nitric  acid,  and  05  gramme  of  ammonium  molybdate. 
On  boiling  for  a  short  time  a  blue  colouration  is  pro- 
duced if  0-25  per  cent,  of  sugar,  glucose  or  dextrin  (net 
lactose  or  ar.abin)  be  ]iresent.  The  liquid  must  not  be 
highly  coloured  nor  very  acid. 

Quantitative.  Estimation  of  Gli/ccrine.— Dr.  Flemming 
nentralises  with  acid,  filters,  adds  milk  of  lime,  and 
evaporates  to  dryness.  The  residue  is  completely  ex^ 
hausted  with  a  niixture  of  alcohol  and  ether  (3:1)  and 
the  solution  evaporated,  dried  at  115' and  the  residue 
weighed.  It  is  then  ignited  and  the  ash  deducted  from 
the'previous  weight.  This  process  is  not  accurate,  on 
account  of  the  volatility  of  glycerine  during  concen- 
tration, and  figures  are  quoted  from  a  paper  by  Nessler 
and  liartli,  who  conclude  that  the  loss  of  glycerine 
depends  on  (1)  the  height  of  the  walls  of  the  vessels, 
(2)  the  conductivity  of  the  heat  of  the  same,  and  (3)  the 
area  of  the  exposed  surface  of  the  liquids. 

Morawski's  Method  consists  in  slowly  heating  the 
glycerine  w-ith  lead  oxide  to  120°  to  130°  till  the  weight 
is  constant.  A  glyceride  of  lead  (PbO.C3H,,0;)_  is 
formed,  and  the  increase  in  weight  of  the  lead  oxide 
multiplied  by  the  factor  1"2432  gives  the  perceiitage  of 
glycerine  in  the  sample.  The  results  are  very  satisfactory, 
but  the  process  cannot  be  used  if  mineral  or  organic 
impurities  are  present. 

Attention  is  called  to  two  misprints  in  the  abstract  of 
this  process  in  the  Jour.  Soc.  Chem.  Ind.  (vol.  i.  75), 
where  /icroxide  of  lead  is  given  instead  of  oxide,  and 
the  factor  1-3429  (which  is  also  wrongly  given  in 
Morawski's  original  paper)  instead  of  1-2432.  It  was 
found  that  the  long  lueliminary  desiccation  of  several 
hours  was  not  essential,  and  that  a  good  result  could  be 
obtained  by  merely  beating  the  mixture  of  lead  oxide 
and  glycerine  to  120"  to  130°  C.  for  two  hours,  provided 
the  mixture  was  covered  with  a  thick  layer  of  dry  lead 
oxide. 

Dr.  Maters  Method  (Anali/sf,  vi.  41,  .and  Allen's"  Org. 
Commercial  Analysis,"  vol.  ii. )  is  preferred,  but  it  is  not 
avail.ible  for  crudeglvcerinc  unless  it  be iireviously  treated 
with  basic  lead  acetate  (and  the  excess  of  lead  afterwards 
precipitated),  so  as  to  remove  the  albuminous  matter, 
which  itself  dissolves  copper  oxide  in  an  alkaline 
solution. 

J.  Puts's  Process  is  similar  to  Muter's.  and  he  has  shown 
that  in  solutions  containing  1-85  to  5-80  per  cent,  of 
glycerine,  73o  parts  of  CuO  will  always  be  dissolved  by 
niiietvtwo  parts  of  glycerine  (one  molecule)  in  the 
preseiice  of  ninety-four  parts  of  potash  (K;0) ;  this  ratio 
of  glvcerine  to  copper  oxide  is  not  constant,  however, 
beyniid  the  above  limits.  Hence,  in  u.sin^  Muter's 
method,  the  authors  prefer  to  use  for  the  check  experi- 
ment a  solution  containing  as  nearly  as  possible  the 
same  proportion  and  same  actual  weight  of  glycerine  as 
there  is  in  the  known  volume  taken  of  the  filtrate  ob- 
tained after  purifying  the  crude  glycerine  sample  by 
basic  lead  acetate. 

Zsicimondy  and  Benedict's  Process  consists  in  oxidising 
glycerine  to  oxalic  acid  by  an  alkaline  permanganate 
solution  and  estimating  the  oxalate   by   precipitation 
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witli  calcium  acetate.  T)ie  authors  are  experimenting 
with  the  object  of  discoverin<,'  if  albuminous  impurities 
affect  the  accuracy  of  tliis  method.  Distilled  glycerine 
intended  for  conversion  into  nitroglycerine  must  beijuite 
free  from  sodium  cliloride,  iron,  lead,  lime,  fatty  acids 
and  sugar  ;  it  must  be  of  good  colour,  practically  odour- 
less, and  the  specific  gravity  at  least  1-260.— E.  'E.  B. 


Characteristic  Bcactionfor  Sulphonated  Magentas.      Cli. 
Blarez.     Jour.  Pharm.  Chim.  1SS6,  6,  Ser.  13,  13. 

Lead  dioxide  is  one  of  the  most  delicate  reagents  for 
sulphonated  magenta  or  acid  m.igenta.  All  red  coal-tar 
colours,  and  also  the  red  vegetable  colour.s  are  com- 
pletely decolourised  when  their  aqueous  solutions  ai-e 
digested  with  Pb(.)».  If  the  solutions  are  sliglitly 
acid  tlie  action  is  tlie  same,  with  the  exception  of 
sulphonated  magenta.  This  reaction  may  therefore  be 
employed  in  detecting  these  colouring  matters  in  mix- 
tures with  other  red  colours,  and  especially  in  tlie  case  of 
red  wines.  Tlie  author  estimates  that  60  "per  cent  of  tlie 
wines  in  commerce  contain  acid  magenta. — J.  B.  C. 


AiHili/.iis  (if  Aniline  Oils.     P.  Schoop.     t'hem.  Zeit.  9, 
1785. 

If  the  present  usual  methods  for  estimating  the  quality 
and  value  of  aniline  oil  be  reviewed,  they  are  found  to 
be   limited  to   the  determination  of  tlie  .spccilic  gravity 
and  boiling-point.     Althougli  in  later  years  the  .separate 
constituents   of    "  aniline   for  red "    are   manufactured 
(nrtlio-  and  paratoluidine  and  aniline)  and  mixed  in  given 
proportions  before  delivery  to  the  consumer,  the  con- 
sumer, nevertheless,  seldom  knows  the  proportions  of  the 
ciinstitnents  of  the  oil.     Five  years  ago  the  method  of 
distillation  was  the  only  one  used.     l!y  observing  the 
fraction  distilling  at  a  given  temperature,  it  was  possilile 
to  determine  approximately  whether  one  oil  had  a  lower 
or  higher  boiling-point  than  another.    To  eliminate  errors 
of  barometric  pressure,  temperature  of  the  room,  shape 
of  the  distilling  vessel,  etc.,  when  the  oil  had  been  dis- 
tilled, the  original  sample,  or  "  type,"  was  immediately 
subjected  to  the  same  process,  and  the  results  compared. 
It  was  usual,  in  France  and  Switzerland,  to  allow  the 
thermometer  Imlb  to  dip  into  the  liqui(i  ;  whereas,  in 
tiermany,  the  thermometer  only  canic  in  contact  with 
the  vapours.     If  paratoluidine  were  not  very  mucli  more 
volatile  than  aniline  and  orthotoluidine  (in  sjiite  of  its 
higher  boiling  point),  a  distillation  on  tliis  plan  might 
give  the  approximate  proportion  of  aniline  to  ortho-  and 
paratoluidine.     The  above  method,  however,  only  indi- 
cates wliethcr  the  oil  distils  like  the  type,  and  is  a  liasis 
(it  mere  sujiposition  as  to  the  quantity  of  ]iure  aniline 
present.      The  method    of    fractional  "distillation   in   a 
parallin-bath,   with    tJlinsky's  adapter,   gives  doubtful 
results.     Then  the  specific  gravity  was  determined,  in 
addition,    with   a    hydrometer,    and     afterwards     with 
Westphal's  balance.     This  metliod  allows  of  an  approxi- 
mate estimate  of  the  quantity  of  aniline — the  proportion 
of  ortiio-  and  paratoluidine  still  remains  undetermined. 
As  the  physical  properties  were  found  insutiicient,  che- 
mical methods  of   separation  were  long  ago  propo.sed. 
With  this  object  the  different  solubilities  of  the  nitrates, 
oxalates,    and   phosphates   were   recommended   fur  the  I 
separation  of  ortho-  and  iiaratoluidine,     Tlie  fact  that 
none  of  these  methods  arc  adopted  practically  is  a  sutli-  J 
cient  indication  of   their  inutility.     The  author  points  , 
out  tliat,   by  carefully  salting-oiit  tlie  hydrochlorides, 
paratoluidine  hydrochloride   first  separates    out ;    by  a  ; 
furtlier    addition    of    salt,    orthotoluidine,   ami   finally 
aniliue  hydrochloride.    A  quantitative  .separation  is  not, 
however,  effected.     The  method  of  Weitli  and  Merz  for 
estimating  the  amount  of  paratoluidine  by  means  of  the 
acetic  compound  gives  results  within  O'o  per  cent.   With 
this  datum  the  amount  of  the  otlier  two  oils  is  readily 
calculated  from  the  .specific  gravity.  "   ' 

1.  Determination,  of  Parntolni'dine. — The  oil  is  dried 
with  potash,  and  lOcc.  are  brought  into  a  llask  with 
lOcc.  of  acetic  anliydride.  The  mixture  gets  hot,  and  in 
presence  of  large  quantities  of  the  ])ara  compound 
begins  to  boil.     A  thermometer  and  condensing-tube  are 


now  inserted,  and  the  liquid  heated  in  a  paraffin-bath  to 

140°  C.  for  two  hours.     Then  .30cc.  glacial  acetic  acid  are 

added,  and  the  mixture  poured  into  400cc,  water.     The 

flask  is  washed  with  400cc.   water.     According  to  the 

quantity  of  jiara  compound  present  the  seiiaration  either 

commences  directly  or  after  .some  time.     After  allowing 

the  whole  to  stand  forty-eight   hours,  it  is  filtered  and 

the  precipitate  washed  with  a  small  (luantity  of  dilute 

acetic  acid  (1:10),  jircssed  between  filter-paper,  dried  at 

90°  C.  and  weighed.    Tlie  melting-point  .shoubl  be  about 

I  145°.     149  iiaris  acetparatoluiile  represent  107  parts  of 

j  paratoluidine.    The  following  table  gives  the  solubilities 

I  of  the  acctamides  — 

I  Acetauilidem.p.  n2'C.  tOOOparts  water  at  6*  C.  dissolve  5-3  pts. 
o-Acettolui(ie  .,    107  „  ,.       19  „        86    „ 

i)-Acettoluide ,,    U"  „  .,    /  6'3  ..        0-56  „ 

;  1.22  „        0-89  ., 

I  2.  Determination  of  Specific  Gravity. — The  di'ied  oil 
'  is  weighed  with  Westphal's  balance.  As  the  difference 
in  specific  gravity  of  p-  and  ly-toluidiiie  lies  in  the  third 
decimal  place  it  is  necessary  to  determine  it  to  the  fourth 
for  exact  calculation.  This  is  readily  done  with  West- 
phal's balance.  The  cylinder  (of  the  thinnest  possible 
glass)  containing  the  oil  is  ]ilaced  in  ice  and  water  and 
the  sinker  dro]q)cd  into  the  li(iuid.  After  standing  an 
hour,  the  balance  is  adjusted.  The  author  finds,  from  a 
series  of  experimerfts,  that  the  co-efficient  of  expansion 
for  the  different  bases  at  a  temperature  near  the  freezing- 
point  is  practically  the  same— /.o.,  •OOOSl.  The  specific 
gravities  are  as  follows  : — 

Pure  Aniline 1-0377     ,.,.     1"  C. 

I'ure  o-Tolui<3ine L-0143    1 

Purep-Toluidino    ..     rOUlo     1 

As  an  cxamjile  of  an  analysis,  the  following  is  (|Uotcd 
from  the  author's  paper  : — 

"■  Analij.sis  of  Oil  for  Red. — The ^J-toluidine  is  deter- 
mined by  Weith  and  Merz's  method.  The  formula  will 
then  be — 

_ (100 -z)(l-0377-a)-l-s(l-0015 -  a) 
y  -0231 

x  =  100- (1/4-2) 
a- -t- 2/ -I- 3  =  100, 
Where  r  =  co.  of  aniline,  j/  =  cc,  of  o-toluidinc. 
~=ffP-toluidinc,  a  =  sp.  gr.  of  oil  at  r  C." 

—J.  B.  C. 

Determination  of  Theine  in  Commercial  Samples  of  Tea. 
A.  Hilger.     Arcli.  Parm.  23,  S-27,  1885. 

Froj!  10 — '20grms.  of  tea  are  thoroughly  extracted  with 
boiling  water,  by  a  threefold  treatment.  The  filtered 
solution  is  mixed  with  basic  lead  acetate,  in  not  too  large 
excess  ;  the  precipit.ate  formed  is  filtered  off  and  washed 
with  hot  water,  and  the  fluid  is  freed  from  lead  with 
sulphuretted  hydrogen.  The  filtrate  is  mixed  with 
washed  sand  and  either  magnesi.a  or  lime,  and  evapor- 
ated to  dryness.  The  residue  is  completely  extracted 
with  chloroform,  best  in  a  Soxhiet's  apparatus.  The 
chloroform  extract  so  obtained  yields  a  nearly  white 
residue,  which  can  either  be  directly  weighed  after  three 
hours'  drying  at  100°,  or  be  recrystallised  from  alcohol  or 
boiling  water  and  obtained  as  a  perfectly  white  mass. 
-K.  G.  C. 

The  Use  of  Afetallic  O.eides  for  the  Detection  of  Coal-tar 

Colours  in  fViiic.     P.  Cazeneuve.    Compt.  Kend,  1886, 

102,  52. 
The  metallic  oxides  used  are  yellow  mercuric  oxide,  moist 
hydiated  lead  oxide,  and  gelatinous  ferric  hydrate. 

Oj-idc  of  Mercury  extracts  from  wine  the  normal 
colouring  matter,  also  cochineal  ami  vegetable  colouring 
matters.  'igrnis.  oxide  will  decolourise  lOcc.  wine. 
Those  coliiurs  which  are  not  extracted  are  acid  magenta, 
Bordeaux  red  1>,  roccellin  red,  crocein  ;il!,  ponceau 
orange,  tropeolinc,  and  naiditliol  yellow.  It  extracts 
completely  erythrosin,  cosin  Y,  methylene  blue.  Con- 
pier's  blue,  diphenylamiiie  blue. 

Ijcad  Oxide.  -'Jgrins.  are  required  for  lOcc.  wine. 
Magenta  is  not  extracted.  It  extracts  the  same  colouring 
m.itters  .as  HgO,  and  in  addition  acid  magenta,  Bor- 
deaux red  B,  and  soluble  roccellin. 
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Ferric  Oxii/e. — lOgi'nis.  are  required  for  lOeo.  of  wine. 
Erytlirosin,  acid  ma^'enta,  Ijonleaiix  red,  and  roccellin 
red,  are  not  acted  upon.  All  other  fucli.sin  colours  are 
extracted.  The  author  considers  that  ujion  these  pre- 
liminary results  a  general  and  reliable  method  may  be 
eventually  built  up. — J.  U.  G. 


Method  for  Esfimritiiig  Tannin.     F.  Jean.     Bull.  .Soc. 
Chini.  ISSo,  44   183. 

A  CIRCULAR  piece  of  paper  'O.")  in  diameter  is  laid  upon 
a  piece  of  black  cloth  about  20cni.  square,  and  placed 
near  a  well  li^dited  window.  Upon  this  a  tieaker  is 
jilaced  of  HOOcc.  cap.  and  ■OS.')  insiile  diaiu.,  a  volunip  of 
200cc.  being  indicated  by  a  mark.  5cc.  of  Fe:..C!,i  solu- 
tion are  run  into  the  beaker  (the  solution  contains 
Hgrins.  FCiClj  and  lOcc.  HCl  in  the  litre)  and  to  this 
■1  p.c.  solution  of  tannin  is  added  drop  by  drop.  After 
each  addition  the  liquid  is  quickly  agitated  with  a  glass 
rod,  and  observed  as  soon  as  the  circular  movement 
begins  to  cease.  The  operation  is  linished  as  soon  as  the 
w  hite  spot  has  become  completely  invisible,  which  occurs 
on  the  addition  of  11  (ice.  of  tannin  solution.  It  is  tliere- 
fore  a  very  simple  matter  to  estimate  tannin  in  this  way. 
It  is  only  necessary  to  take  the  precaution  of  having  the 
tannin  solution  to  be  tested  of  approximately  O'l  per  cent, 
strength,  and  this  is  attained  by  using  the  following 
quantities  with  lOOcc  of  water  :  I'Ogrm.  European  oak 
bark,  Igrm.  African  bark,  'o-'Ogrm.  t^nebr.acho, 
■4-  'Ogrm.  sumach,  'iognn.  catechu.  The  method  allows 
of  a  deterndnation  to  ".J  per  cent.,  and  is  completed 
in  a  few  nnnutes.  As  gallic  acid  has  not  the  same  value 
for  tanning  as  that  i)recipitable  by  albumen,  the  analysis 
of  this  acid  is  of  iniportance.  A  moditication  of  the  above 
process  may  be  used.  An  aqueous  extract  of  the  raw 
niaterial  is  made  so  that  lOOcc.  water  contain  '2grms.  of 
gallic  acid.  After  diluting  .")Occ.  to  lOUcc.  with  water, 
the  quantity  of  FeXlu  is  determined  necessary  to  pro- 
duce complete  opacity.  In  the  remaining  50cc.  2grnis. 
of  scrapetl  skin  previously  softened  in  water  and  ilrieil 
between  linen  are  added.  After  two  hours  the  liquid  is 
filtered  through  linen  washed  with  water,  lOcc.  of  1  [lur 
cent,  solution  of  pure  tannin  added,  and  diluted  to  lOOcc. 
with  water.  This  li(iuid  contains  'Igrm.  tannin  and 
gallic  acid,  or  other  compounds  not  preeipitable  by 
tannin.  The  dili'erence  in  volume  of  the  1  per  cent. 
tannin  solution  and  that  of  the  .solution  to  bedeterndned 
gives  the  quantity  of  gallic  acid. — J.  1!.  C. 


thus:— that  "In  contact  with  iodine  no  strong  heating 
or  violent  reaction  should  occur." — J.  B.  C. 


The Deteetion  of  Huney  adulterated  n:ith  Starrhur  Cane- 
sugar.      H.  llager.     Pharm.  0.  H.  N.  F.  18S5,  6,  327. 

The  following  qualitative  method  has  been  proposed  by 
the  author  : — 

i.  Starch-sugar  or  maize-starch  syrup.  1 — 2cc.  of  25 
per  cent,  clear  fdtered  honey  solution  are  introduced  into  a 
test  glass,  and  covered  then  carefully  with  about  'Sec. 
absolute  alcohid.  With  pure  honey,  the  alcohol  layer 
remains  clear  ;  with  honey  containing  starch-sugar,  or 
maize-starch  syrup,  the  contact  layer  becomes  nnlky 
white  and  retains  this  milkiness. 

2.  Cane-sugar  or  beetroot-sugar.  1 -5  to  2oc.  of  concen- 
trated sulphuric  acid  are  introduced  intoa  testgla.ss  1cm. 
wide,  and  this  is  covered  with  'Sec.  of  a  solution  containing 
25  per  cent,  of  honey.  The  honey  solution  is  not  coloured 
at  once  at  the  layer  of  contact,  and  within  an  hour,  yel- 
low or  light  brown.  In  the  ])re.sence  of  cane-sugar  "the 
contact  layer  is  coloured  brown  at  once,  and  after  an 
hour  almost  black. — J.  15.  C. 


The  Iodine  Test  for  Peppermint  Oil.     G.  KoU.     Pharm. 

C.  H.  F.  1885,  6,  467. 
In  the  German  pharmacopeia  II.  it  is  stated,  that  by 
moistening  powdered  iodine  with  peppernnnt  oil,  there 
should  he  no  rise  of  temperature.  The  author  has  tested 
different  kinds  of  peppermint  oil  and  found  that  with  ol. 
nienth.  ppt.  gallicum  the  temperature  rose  to  41°,  with 
mitcham  oil  to  44°,  and  with  German  oils  to  as  much  as 
54°.     The  clause  would  therefore   read   more  correctly 


E.-itimaliun  of  Oils  irhich  contain    Unsaponifahlc  Fats. 

Th.    Morawski    and  H.   Demski.      Dingl.    Polyt.   J. 

258>  39. 
Complete  separation  of  the  liquid  layers  obtained  by 
treating  the  saponified  liquid  with  volatile  .solvents  is 
often  a  matter  of  difliculty.  lOgrms.  of  the  oil  are 
treated  with  50cc.  of  alcohol,  and  ogrms.  KOH  dissolved 
in  the  smallest  c|Uantity  of  water  added,  and  the  whole 
heated  for  halfan-hour  with  inveited  condenser,  ,50cc.  of 
water  are  added,  and  the  mass  allowed  to  cool.  It  is 
then  shaken  in  a  separating  funnel  with  petroleum 
ether,  and  after  the  liquids  have  separated,  the  under- 
layer  is  removed,  the  petroleum  layer  is  repeatedly 
washed  with  water,  the  washings  being  kept  apart  and 
separated  as  completely  as  possible  from  the  ether.  In- 
stead of  allowing  the  ether  to  run  directly  into  the 
weighing  bottle,  it  is  first  drawn  off  into  a  dry  tlask.  If 
now  the  ether  is  transferred  to  the  tared  bottle,  any 
drops  of  water  will  remain  behind.  The  liquid,  which 
haslieen  once  treated  witli  ether,  is  again  extracted  in  the 
same  way,  and  the  ether  transferred  to  the  weighing 
flask.  To  detect  quickly  if  the  nonsaponilie<l  fat  is  resin 
or  mineral  oil,  it  is  shaken  with  an  equal  volume  of 
acetone.  If  both  liquids  mix  completely,  it  is  a  resin  oil, 
or  a  mixture  witli  a  sruall  proportion  of  mineral  oil  ;  if 
not,  it  is  a  mineral  oil  or  a  nd.xture  with  a  small  quan- 
tity of  resin  oil.  Alcohol  of  sp.  gr.  '95  may  be  used,  in 
which  resin  oils  sink,  whereas  mineral  oils  do  not.  The 
determination  of  tlie  vegetable  oil  ]iresent  in  the 
mixture  with  the  ndneral  oi-  resin  oil  can  either  be  effected 
in  the  original  ndxture  (by  io<line  and  sajionification)  or 
with  the  fatty  acids,  whicli  after  separating  the  nonsa- 
poniliable  fat,  are  preci|ntated  with  an  acid.  This  expe- 
riment may  be  extended  to  the  sajionification  value,  the 
melting  and  freezing  point  and  the  determination  by 
iodine,  according  to  Hiibl's  method.  By  the  latter 
method  the  iodine,  for  the  free  fatty  acid,  must  be  first 
deternuned,  as  Iliibl  only  determined  it  for  neutral  fats. 
For  these  determiuaticms  it  is  only  necessary  to  act 
directly  on  the  fatty  acids  with  Hiibl's  iodine  solution. 
If  it  is  required  to  calculate  the  iodine  amount  I  of  the 
saponifiable  fat  from  the'  amount  L  of  the  original  ndx- 
ture of  the  separated  nonsaponifiable  fats  and  Ii  of  the 
mixture,  this  may  be  done  by  the  following  equation  : 
I  =  (100Ii -bl;):  a,  in  which  (("is  the  percentage  of  saponi- 
halile  and  h  that  of  the  unsaponifiable  fats.  The  first 
method  is,  however,  to  be  preferred.— J.  B.  C. 


Determination   <f  Nitrogni   in    Organic   Substances    by 
KjiidaliCs  Method. 

The  method  of  Kjeldahl,  published  in  detail  in  Zeits. 
Anid.  Chcni.  22,  3(5C,  is  as  follows  :  — 

About  one  gramme  of  substance  is  placed  in  lOOcc. 
flask,  and  lOcc.  of  strong  H^SOj,  together  with  P-.Os 
added,  and  the  mass  tlien  heated  on  wire  gauze  just 
below  its  boiling  point  until  the  original  dark  mass 
changes  to  a  light  yellow  or  colourless  solution. 
Powdered  KMnOj  is  then  added  in  small  portions  at  a 
time,  but  rapidly.  It  is  advisable  to  sift  it  into  the 
flask  throiigli  a  sieve  of  wire  gauze.  The  oxidation  is 
complete  when  a  green  colour  appears.  The  mass  is 
then  warmed  gently  over  the  flame  for  5—10  minutes, 
and  after  cooling  transferred  to  a  distilling  flask  of  three- 
quarters  litre  caiiacity,  to  which  a  bent  tube  and 
condenser  is  attached,  and  an  Erlenmeyer  flask  of  one- 
quarter  litre  capacitv  placed  as  receiver,  containing 
10— 40cc.  of  standard  HCl  solution.  An  excess  of 
caustic  soda  of  sp.  gr.  1-3  is  introduced,  and  the 
ammonia  distilled  off  and  determined  in  the  receiver  by 
titration.  Slight  modiflcations  of  this  method  have 
been  recommended  by  various  clienii.sts.  Wilfarth 
(Chfin.  Ccntr.  16,  17)  u.ses  a  mixture  of  eight  parts  cone. 
H-SO,,  two  parts  fuming  IljSO.,,  and  one  part  PoOj ; 
he" also  adds  -5  to  Igrm.  CuSO^-fH-O  or  HgO. 
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Pfeiffer  and  Lehman  {ZcHs.  Aital.  Chem.  24,  38S— 
■  393)  modify  the  distilling  apparatus  so  as  to  prevent  any 
of  the  alkaline  liquid  lieing  carried  over,  by  interposing 
between  the  Hask  and  the  receiver  an  arrangement 
shown  in  the  anuexeil  tijrure,  f  being  a  perforated 
platinum  cone  surmounted  oy  glass  beads. 


The  above  method  has  been  the  subject  of  a  critical 
examination  by  Miircker  and  his  assistants  (Zeits.  Anal. 
Cliem.  23,  553 — .557),  wlio  have  analysed  sixty-tive 
diti'erent  substances,  and  compared  the  results  with 
those  obtained  by  the  method  of  \\'i\\  and  A'arrentrap. 
The  average  dilt'erence  amounts  to  '084  per  cent.,  the 
higher  result  being  obtained  in  tlie  majority  of  cases  by 
Kjeldahl's  method. 


For  ordinary  organic  substances  not  more  than  one 
gramme  should  be  taken  ;  for  manures  I'ogrm. 

The  ailthors  sujiplement  their  results  with  the  follow- 
ing moditications,  whicli  they  recomniend  : — 

The  substance  is  covered  with  20cc.  of  a  mixture  of 
four  volumes  concentrated  pure  H.jSO.,,  one  volume 
fuming  HoSOi,  and  then  two  grammes  of  PjO.,  are 
added.  The  mass  is  at  lirst  heated  with  a  small  ilame 
to  j)revent  frothing,  which  occasionally  occurs  with  fat- 
foods.  The  mass  is  then  well  boiled,  a  ])rocess  which 
the  authors  consider  indisjiensable,  and  not  as  Kjeldahl 
recommends.  The  boiling  is  continued  until  the  liquid 
attains  a  Khine  wine  colour ;  or,  at  most,  a  faint  red. 
The  time  required  varies  from  half  an-hour,  in  the  case 
of  manures,  to  two  hours,  for  foods  :  and  4 — 5  hours  for 
blood,  etc.  The  amount  of  NaUH  recommended  is  such 
that  after  neutralising  the  acid  with  NaUH  solution  of 
50"^  B.  about  locc.  remain  in  excess.  In  washing  the 
liquid  into  the  distilling  Mask,  an  excess  of  water  should 
be  avoided.  The  amount  of  liquid  should  not  exceed 
200— '250cc.  By  tliis  means  the  whole  of  the  NH3  is 
driven  over  in  half-an-hour.  Where  a  number  of  deter- 
minations have  to  be  performed  simultaneously,  the 
apparatus  as  shown  in  the  diagram  is  employed. 

Fig.  2  shows  the  ai)paratus  in  which  the  lirst  portion 
of  the  operation  is  carried  on,  and  consists  of  an  iron 
tray  witli  seven  holes,  in  which  the  flasks  containing 
the  substance  and  sulphuric  acid  mi.tture  are  heated. 
Fig,  3  represents  an  iron  stand  provided  with  holes, 
upon  which  the  llasks  protected  from  the  Hanie  by  wire 
gauze  are  placed.  The  condenser  is  an  oblong  box  of 
tinned  iron.  Bohemian  is  used  in  preference  to  ordinary 
glass,  as  the  alkali  in  the  former  is  not  dissolved  by 
steam. — J.  B.  C. 


Ammonia  ns  a  Reagent  for  Double  Ketones  which  have 
the  structure  (CO  :  CO  — 1  :  4).  Ludwig  Knorr.  Ber. 
19,  4ti-49. 

The  author  has  shown  (Ber.  17,  2SG9;  18,  300,  1.55S)  that 
ammonia  and  primary  amines  act  on  diacetosuccinic 
ether  with  formation  of  pvrrol  derivatives.  Paal  (Ber. 
18,  3G7,  2251)  and  Ledner  and  Paal  [Ber.  18,  2591)  have 
observed  that  ammonia  reacts  similarly  with  aceto- 
phenone-acetone,   acetonyl  acetone,   and    acetophenone- 


b^ 


Fig.  2. 

The  following  are  the  advantages  attrihuteil  by  the 
authors  to  the  latter  method  : — 

1.  It  is  less  expensive,  and  there  is  a  considerable 
saving  in  time,  as  a  lart,'e  number  of  determinations  may 
be  simultaneously  carried  out  without  close  attention. 

2.  It  is  not  requisite  that  the  .substance  should  be 
finely  pulverised,  anil  liquids  may  be  quite  as  readily 
analysed  as  solids. 

3.  TJie  distillate  in  the  final  operation  is  colourless, 
and  therefore  rosolic  acid  may  be  used  and  the  titration 
carried  on  by  gaslight. 


Fig.  3. 

acetic  ether.     The  reaction,   therefore,  appears  to  be  a 
general  one  for  double  ketones  of  the  formula — 

K'  -CO  -  CHR"  -  CHR'"  -  COR"". 

The  pyrrol  derivatives  so  formed,  when  boiled  with  a 
dilute  mineral  acid,  colour  a  pine  shaving  a  deep  red, 
and  the  reaction  is  so  delicate  that  the  merest  trace  of 
the  pyrrol  derivative,  even  in  presence  of  other  bodies,  may 
be  detected  by  it.  Since  also  the  double  ketones,  which 
have  the  structure  CO  s  CO  =1:4,  are  readily  con- 
verted by  ammonia  into  pyrrol  derivatives,  such  ketones 
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may  be  at  once  detected  by  this  reaction.  The  ketone  is 
dipsolved  in  glacial  acetic  acid,  and  is  boiled  with  a  solu- 
tion (if  ammonia  in  excess  of  acetic  acid  ;  the  mixture  is 
then  boiled  with  dilute  sulphuric  acid,  and  the  pine 
shaving  introduced.  The  author  succeeded  in  detecting 
the  ]iresence  of  Imgrni.  of  diaceto  succinic  ether  in  a 
solution  of  1  :  5000. 

Tlie  value  of  the  reaction  in  determining  the  constitu- 
tion of  compounds  is  shown  liy  the  following  instance  : — 
Bromolevulinic  ether  may  be  represented  by  either  of 
the  three  structural  formula- — 

(1.)  CH„Br-CO-CH,-CH,-C().OC„H., 
(2.)  CHj-CO-CHBr-CH, -CO.OCjH,, 
Or  (3.)  CH,-CO-CH,-CHBr-CO.OC%H,. 

By  the  action  of  sodaceto-acetic  etlier  one  of  the  three 
following  bodies  must  be  formed  : — 

CH,  -  CO  -  CH,  -  CH,  -  CO.OC.Hj 
(1.)  C,H,O.0C-CH-C0-CH,, 


-CO- 


-CH^-CO.OCH, 


-CH 

I 
-CO-CH-CO.OCH,, 


(2.)  CH,- 

CH3- 
Or  (3.)  CH3-CO  -CH„  -  CH-CO.OC,H, 

CH,-C0-CH-C0.0C,H5. 

The  compound  formed  shows  the  above-mentioned 
reaction,  ,and  must,  therefore,  be  represented  by  the 
formula  1  or  2.  Hut  the  first  appears  improbable  when 
the  action  of  the  halogen  elements  on  aceto-acetic  ether 
is  taken  into  account,  and  the  author,  therefore,  adopts 
the  second  formula  as  correct,  and  names  the  condensa- 
tion product  a-,i  ilincoto-ghitaric  ether.  The  ether  l)oils 
betweeij  240'  and  250°  under  a  pressure  of  llOmin.,  with 
partial  decomposition,  liy  the  action  of  ammonia  and 
excess  of  acetic  acid,  after  boiling  a  few  minutes, 
dinietliylpyrrolcarboxyl-acetic  ether — 

CH,-C  =  C-CH, -COUCH, 

NH^     I 

(■H3-C  =  C-COOC„H5, 

is  obtained  in  the  form  of  lustrous  scales  melting  at  109 — 
110'.  The  acid  was  also  prepared  from  the  ether  by 
saponification  with  dilute  caustic  soda.  It  melts  at  !!)()' 
with  rapid  evidution  of  carbonic  anhydride,  the  residual 
oil  Ijeing  probably  trimethylpyrrol.  The  ether,  tlieacid, 
and  the  pyrrol  all  show  tlie  reaction  w  ith  pine  shavings. 


JI3cto    T^oofes. 


Lessons  in  Elementary  Chemistry — Inokg.^nic 
AND  Organic.  By  Sir  Heney  E.  Roscoe,  LL.D., 
F.E.S.  New  Edition.  London  :  Macmillan  A-  Co., 
1886. 

No  description  of  this  vvell-known  work  is  required  ; 
suffice  it  to  say,  that  whilst  preserving  carefully  the 
concise  form  and  treatment  so  necessary  in  a  book  to 
be  used  in  schools  as  well  as  in  the  colleges,  certain 
important  additions  have  been  made  by  the  author 
in  reference  to  new  facts  brought  to  light  since  the 
last  reprint  in  1877. 

Organische  Faebstoffe.  Von  Dr.  R.  Nietzki. 
Breslau :  Verlag  von  Edward  Trewendt,  1886. 
London  :  H.  Grevel,  33,  King  Street,  Covent 
Garden. 

Small  octavo  volume,  bound  in  cloth,  price  4s. 
(4  Mark).  The  work  treats  both  of  the  natural  and 
artificial  colouring  matters  with  great  conciseness, 
but  with  copious  references  to  original  sources.  The 
mode  of  treatment  is  gleaned  from  the  arrangement 


of  the  subject-matter  in  the  table  of  contents 
(Inhaltsverzeichniss),  of  which  the  following  is  an 
outline  : — 

(A)  Natural  Dyes  and  Colours  ;  (B)  Dyes  and 
Colours  Artificially  prepared.  —  I.  Nitro-com- 
pounds.  II.  Azo-colours— (1)  Amidoaro-compoDnds  ; 
(2)  O-i'i/aso-coMpoinids ;  (3)  7'(  trazo-cohurs  or  Disazo- 
conipotinds.  III.  Colours  ot  the  Triphenylmethane 
Series— (1)  Dianiidofriji/inii/iiin/hanc  co/inn-t:  ;  (2) 
Triamidiitriplifnijlmethani'  colours;  (3)  Bosolic  ncid 
colours;  (4)  J'/it/ia/ic  arid  co/oio's.  IV.  Indaniines 
and  Indopihenole.s.  V.  Safranines  and  Allied  Dye- 
stuffs.  VI.  Aniline  Black.  VII.  Indulines  and 
Nigrosines.  VIII.  Quinoline  and  Acridine  Colours. 
IX.  Anthraquinone  Colours. 


agontblp   Patent  Hist. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 


APPLTCATIO2XS. 

188G. 

26G4  J.  Dawson.  Biirj'.  Improvements  in  steam  blowers  for 
producing  air  draught  in  furnaces,  and  for  other  purposes. 
February  24 

2V21  n.  de  SoUUnhoft".  London.  Improvements  in  furnaces 
for  the  desiccation,  incineration,  and  carbonisation  of  pre- 
cipitants  or  solids  resulting  from  sludge  or  other  substances 
liable  to  putrefy,  as  al5o  for  the  treatment  of  coal  or  car- 
bonaceous substances.    Complete  specilication.    February  24 

2739  J.  Mcrritt,  Birmingham.  Improvements  in  the  con- 
struction of  pumps  for  vinegar  and  other  acid  liquids. 
February  25 

2S64  F.  Windhausen,  Halifax.  Improvements  in  apparatus 
for  refrigerating  purposes.    Februarj'  27 

2875  A.  ;Milne,  J.  F.  Gray,  and  A.  .s.  Tonikins,  London.  An 
improvement  in  smoke  consuming  apparatus.     February  27 

2927  H.  E.  Newton.  London— Communicated  by  K.  Theisen. 
Germany.  Improvements  in  apparatus  for  cooling  and  con- 
densing purposes.    March  1 

2962  J.  A.  MuUcr.  London.  Improvements  in  apparatus  for 
measuring  and  registering  currents  of  water  or  other  liquids. 
and  also  fluids  or  gases.    Alarch  2 

2973  W.  K.  Lake,  London— Communicated  by  W.  O.  Webber, 
United  States.   Improvements  in  centrifugal  pumps.   March  2 

2992  J.  Xewton,  Longport.  Improvements  in  pipes  and  taps 
for  filter  presses.    March  3 

3020  \V.  Beesley  and  .J.  Beeslcy.  London.  Improvements  in 
steam-boilers  applicable  for  utilising  the  waste  heat  from  pud- 
dling, forge,  mill,  or  other  furnaces.    March  3 

3023  J.  Mnrrie.  Glasgow.  Improvements  in  apparatus  for 
indicating  temperature  or  pressure.    March  3 

3099  R.  McLaren  Young.  London.  Improvements  in  steam- 
boiler  and  other  furnaces.    March  4 

3IS4  J.  Howarth,  Manchester,  Improvements  in  apparatus 
for  cooling,  warming,  moistening,  or  saturating  air.  Com- 
plete specification.    March  5 

SISO  J.  B.  AUiott  and  G.  P.  Haughton,  London,  Improve- 
ments in  or  connected  with  centrifugal  drying  machines. 
Complete  specification.    IMarch  6 

326tt  H.  Callas.  London.  Improvements  in  fuel  supports  for 
steam  boiler  furnaces.     March  9 

3270  C.  y.  ^Madan.  Manchester.  Improvements  in  injeetors 
for  raising  und  forcing  fluids  and  feeding  steam  boilers. 
:vrarch  9 

32S7  W.  R.  M.  Thomson,  Glasgow— Communicated  by  O. 
Coldewe,  Germany.  Improvements  in  smoke-consuming  fur- 
naces.   March  9 

3300  J.  H.  Campbell.  London.  Improvements  in  method  of 
and  apparatus  for  utilising  binary  hquids.  more  especially 
aqua  ammonia,  as  a  motive  power.  Complete  specitication, 
March  9 

3326  A.  M.  Clark.  London— Communicated  by  P.  Oriolla. 
France.  Improvements  in,  and  in  apparatus  for,  distilling 
water.    IVIarch  9 

3393  J.  Lysaght  and  J.  Lysaght.  Limited.  London.  Annealing 
apparatus.    March  10 

3442  G.  H.  Moore.  Liverpool.  ^Methods  of  and  apparatus  for 
refining  fluids.    Complete  specitication.    March  U 

3584  IL  .^McDowell.  London.  Improvements  in  appliances 
for  consuming  smoke  in  boilers,  furnaces,  and  the  like. 
March  13 

3857  J.  R.  Alsing,  London,  Improved  mode  of  triturating 
and  apparatus  for  such  purpose.  Complete  specification, 
March  18 

3859  H.  E,  Newton.  London— Communicated  by  R.  A.  Chese- 
brough.  United  States.  Improvements  in  hot-air  furnaces. 
Complete  specification.    March  IS 

3897  W.  Sellar.  London.  Improvements  in  apparatus  for 
heating,  purifying,  and  filtering  water  used  for  feeding  steam 
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boilers ;  also  applicable  tor  filtering  the  feed  water  for  pumps, 
or  suction  pipes  in  sinking  pits,  wells,  dry  docks,  and  the  like  ; 
and  for  flltenng  water  gcnerall}-.    Jlarch  19 

3961  G.  F.  Itedfern,  London  —  Communicated  by  C  A. 
Johansson,  Sweden.  An  improved  centrifugal  separating 
machine.    Complete  specification.    March  20 

401j  C.  Little,  Chesterfield.  Iraprovemcnts  in  pumps  and 
air  compressors.    March  22 

COMPLETE  SPECIFICATIONS  ACCEPTED.' 

1885. 

3896  J.  H.  Johnson— Communicated  by  M.  Ferret.  Improve- 
ments in  furnaces  for  burning  pulverulent  materials  ;  appli- 
cable also  to  gas  producers.    March  12 

56.H  H.  J.  fladdan— Communicated  by  A.  Liedbeck.  Dis- 
tilling apparatus.    March  5 

581C  F.  J.  Austin  and  S.  Low,  jnn.  Prevention  of  formation 
of  boiler  crust.    March  12 

6278  C.  C.  Carpenter.    Retort  lid  fittings.    March  23 

7399  W.  P.  Thompson— t;onimunicatcd  by  F.  C.  Glaser. 
Apparatus  for  separation  of  suspended  matters  from  water, 
etc.,  and  removal  of  the  resultant  sediment.    March  12 

13fti6  p>.  Solvay.  Apparatus  and  process  for  producing, 
applying  and  keeping  up  extreme  temperatures.    Alarch  9 

1886. 

266  R.  Wainwright  and  W.  Wainwright.  Construction  of 
furnaces  for  effecting  the  consumption  of  smoke.    March  19 

703  L.  T.  Karras.  Apparatus  for  lifting  or  handling  cruci- 
bles, etc.    March  5 

1436  H.  Rdsicke.    .Smokc-constiiuing  furnaces.    March  2 

1517  J.  .S.  Badia.  Automatic  apparatus  for  generating  gases. 
March  19 

22.52  L.  Douillot.    Metallic  casks  or  drums.    Jtarch  16 


II.— FUEL,  GAS,  AND  LIGHT. 
application:^. 

2618  C.  Blagburn,  London.  Improvements  in  the  method  of 
and  apparatus  for  iujccting  petroleum  and  other  liquid  fuel 
into  furnaces.    February  23 

27.51  J.  C.  8titt,  Liverpool.  Improvements  in  connection 
with  the  combustion  of  fuel  in  furnaces  of  steam  generators 
and  in  the  furnaces  employed  therein.    February  2.5 

2766  W.  L.  Wise,  London— Communicated  by  F.  J.  Lotham- 
mer.  France.  Improved  portable  apparatus  for  the  manufac- 
ture of  gas.     February  25 

2801)  J.  Lilley.  London.  Improvements  in  apparatus  for  the 
manufacture  of  artificial  fuel.    February  26 

2807  S.  W.  .Vllen  and  G.  Breftit.  London.  Improvements  in 
apparatus  for  the  manufacture  of  artificial  fuel.     February  26 

28-6  K.  C.  .Sinclair  and  S.  \V'.  Snowden.  London.  Improve- 
ments in  means  tor  effecting  the  consumption  of  smoke,  and 
economy  of  fuel  from  and  in  the  furnaces  or  fireboxes  of  loco- 
motive steam-engines  and  the  like.    February  26 

289.'  H.  Bowaler,  Cradley.  The  purification  of  coal  gas. 
March  1 

2901  F.  J.  Jones.  London.  Improvements  in  gas  producers, 
whereby  the  whole  of  the  combustible  elements  in  theoriginal 
coal,  etc.,  are  converted  into  permanent  gases.    March  1 

2950  J.  Parkes.  Birmingham.  Improvements  in  apparatus 
for  enriching  illuminating  gas.  Complete  specitlcation. 
March  2 

3057  J.  A.  Yeadon  and  R.  Middleton,  Leeds.  Improvements 
in  machinery  or  apparatus  for  the  manufacture  of  artificial 
fuel  or  other  materials.    March  4 

3058  J.  A.  Yeadon  and  R.  Middleton,  Leeds.  Improvements 
in  machinery  tor  the  manufacture  of  artificial  fuel  or  other 
similar  materials.    March  4 

3074  W.  Smith.  London.  A  simple  way  of  burning  hydro- 
carbons in  a  furnace  after  the  manner  of  a  coal  fire.    JIarch  4 

3320  H.  H.  Salomons.  London.  Improvements  in  means  for 
securing  the  lids  or  covers  to  the  mouthpieces  of  gas  retorts. 
March  9 

a581  J.  A.  Yeadon  and  R.  Jliddleton,  Leeds.  Improvements 
in  machinery  for  the  manufacture  of  artificial  fuel  or  other 
similar  materials.    March  13 

3592  O.  Irnray,  Ijondon— Communicated  by  C.  A.  von  \Vcls- 
bach,  Austria.  Improvements  in  illumiuant  appliances  tor 
burner.^,    starch  13 

3697  F.  Windham.  London.  An  improvement  in  the  manu- 
facture of  gas  for  use  in  ga.s-engines.    .Al.irch  16 

3767  J.  H.  W.  Stringfcllovv.  London.  Improvements  in  the 
method  of  and  apparatus  tor  burning  hydrocarbon  and  other 
oils.    March  17 

3771  W.  Kdwards,  London.  A  new  or  improved  mode  of 
and  means  for  the  manufacture  and  utilisalion  of  gas  from 
hydrocarbons.    March  17 

37!H)  G.  Parkes.  Birmingham  — Partly  communicated  by  A. 
Parkes,  United  States.  Improvements  in  producing  heat  and 
light  foreooking,  lighting,  and  other  purposes.     Marcli  IS 

3883  \V.  Grierson.  Glasiiow.  Improvements  in  electrostatic 
induction  machines  for  lighting  gas,  applicable  also  foi  other 
electrical  purposes.    March  19 


•  Ihe  d.ite5  given  .ire  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete Specilications  are  adverliBed.  Specilicatioiis 
thus  advertised  are  open  to  inspection  at  the  Tatent  OHice  immediately 
uiul  to  opposition  within  two  months  of  the  said  dates. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

2986  J.  G.  Lorrain,    Improvements  in  lighting.    March  5 

4798  S.  Butler.  Manufactureof  artificial  fuel,  and  machinery 
therefor.    March  9 

5599  P.  T.arbutt.  Apparatus  for  combustion  of  liquid  hydro- 
carbons.   March  2 

6980  A.  Wilson.    Gas  producers.    JIarch  23 

6884  J.  Y.  Johnson— Communicated  by  La  Soei(!'te  Anonyme 
des  Forges  et  Cbantiers  de  la  Jlediterranee.  Apparatus  for 
manufacturing  blocks  of  artificial  fuel.    March  23 

12510  H.  il.  ^lorrison— Communicated  by  J.  G.  Hathaway. 
Apparatus  tor  pulverising  fuel  and  feeding  it  to  furnaces,  etc. 
March  23 

13507  G.  Anderson.  Apparatus  for  distribution  of  gas  and 
air  in  regenerative  and  other  furnaces  wherein  gaseous  fuel 
is  used.    March  10 


III.— DESTRUCTIVE    DISTILLATION,     TAR 
PRODUCTS,  Etc. 

APPLICATIONS. 

3195  L.  M.  Becker,  London.  An  improved  method  of  treat- 
ing hydrocarbon  oils  and  petroleum  residuums.    March  12 

37.38  G.  T.  Beilby  and  J.  B.  McArthnr.  St.  Kitts,  N.B. 
Utilisation  of  waste  hydrocarbons.    ]\!arch  17 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

1885. 

10438  H.  J.  Haddan— Communicated  by  J.  Quaglio.  Appa- 
ratus for  compressing  coal,  and  introducing  the  same  into  coke 
ovens.    March  16 

1886. 

1016  H.  Kenyon.  Distillation  and  decomposition  of  coal, 
shale,  etc.,  to  obtain  illuminating  gas  and  other  matters. 
March  9 

1017  H.  Kenyon.  Ovens  or  retorts,  etc..  for  use  in  diatillation 
of  coal,  shale,  etc.    March  2 


IV.— COLOURING  MATTERS  .vnu  DYES. 
APPLICATIONS. 

2878  A.  M.  Clark.  London— Communicated  by  A,  Miiller- 
Jacobs,  through  Wirth  &  Co.,  Germany.  Improvements  in 
the  manufacture  of  colouring  matters  and  vehicle  therefor. 
February  27 

3198  J.  Y.  Johnson.  London— Communicated  by  The  Actien- 
gesellschatt  Farbcnfabriken  voniials  F.  Bayer  &  Co.,  Ger- 
many, improvements  in  Ihe  manufacture  of  azo  dyes  and 
benzidine  and  tolidine  mono-sulpho  acids.    i^Iarch  6 

3217  iVI.  B.  Vogel.  London.  Processes  for  producing  oxalates 
of  antiiuony  suitable  as  mordants  in  dyeing  and  printing. 
March  8 

3407  J.  Y.  Johnson.  London  — Comnmnicatcd  by  The  Farbcn- 
fabriken vormals  F.  Bayer  i>c  Co.,  Germany,  Improve- 
ments in  the  manufacture  of  dyes.    Marcli  10 

3.552  J.  B.  Cohen,  Alanchcster.  Improvements  in  or 
appertaining  to  th3  separation  of  the  amines  or  organic  bases. 
March  13 

3890  T.  Carnelley,  Dundee.  The  preparation  of  para-amido- 
diphenyl  sulphonic  acid.    March  19 

COMPLETE  SPECIFICATION  ACCEPTED. 

1886. 

2083  W.  R.  Lake-Communicated  by  A.  E.  Spencer.  Blueing 
for  laundry  purposes,  and  means  for  use  of  the  same. 
March  12 


v.— TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 
APPLICATIONS. 

2616  H.  J.  Haddan,  London— Communicated  by  the  United 
States  Waterproofing  Fibre  Co..  Limited.  United  States.  Im- 
provements in  the  method  of  and  composition  for  treating 
textile  fabrics,  cordage,  ropes,  .lets,  and  similar  materials. 
Complete  specification.    February  23 

26.56  (1.  W.  G.  Briegleb.  London— Communicated  by  Dr.  J.  F. 
Riep,  Holland.  Improvements  in  the  treatment  of  rhca  and 
other  fibres.    February  23 

2666  K.  T.  Sutherland.  Manchester.  An  improved  material 
for  sizing  yarn  and  for  finishing  piece  goods.    February  24 

2805  \\  .  Pollitt.  Chickenly.  Yorks. :  A.  Stevenson.  Ossett. 
Yorks. ;  and  J.  Priestley.  Sandal,  Yorks.  A  new  means  of 
treating  waste  fibrotis  substances,  and  utilising  the  whole  or 
portions  thereof.    February  26 

2817  G.  W.  Hargreavcs  Brogden  and  K.  Casper,  London- 
Communicated  by  E.  Fremy  and  V.  Urbain,  France.  Im- 
provements in  obtaining  and  treating  fibres  from  the  backs  of 
plants  of  the  Urtica  family  and  the  like.    February  26 

3065  R.  W.  Thorn,  Manchester.  Improvements  m  finishing 
textile  fabrics  and  in  apparatus  therefor,    March  4 
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3095  G.  F.  Redfern,  London— Communicated  by  E.  Chevallot, 
France.    Improvements  in  ivaterprooflng  fabrics.    March  4 

3098  \V.  H.  .Murray  and  11.  J.  Younp;.  London.  A  solution 
rendering  textile  fabrics  and  other  materials  both  fire-proof 
and  water-proof.    ]\Iarch  4 

3183  G.  Lendrum  and  I).  F.  Cocks.  Huddersfield.  A  new  or 
improved  treatment  or  "finish"  of  stocliinette  fabrics. 
March  12 

3332  J.  Hibbert.  Halifax.  Improvements  in  apparatus  for 
controlling  and  rcgulatinK  the  flow  and  supply  of  size  to  and 
from  boiling  pans  of  machines  employed  for  sizing  yarns. 
March  12 

355.5.  A.  B.  O'Connor  and  J.  H.  Wilson,  London.  Improve- 
ments in  apparatus  and  method  of  treating  wool  and  other 
similar  substances  for  the  purpose  of  cleansing,  extracting, 
and  recovering  the  fats  and  other  products  therefrom. 
March  13 

3755  W.  S.  Johnston,  Liverpool.  Improvements  in  the 
manufacture  or  softening  of  linen,  hemp,  jute,  or  other  yarns. 
March  17 

3880  H.  Rouse,  Bradford.  A  new  fabric  for  dress  goods  and 
other  clothing  purposes.    XIarch  19 

3937  H.  Birkbeck,  London— Communicated  by  T.  F.  Pepp6. 
India.  Improvements  in  treating  and  preparing  "Tussur" 
and  other  wild  silk  cocoons,  and  in  the  application  of  the  silk 
obtained  therefrom  to  the  manufacture  of  lace,  knitted  warp, 
and  other  fabrics.    ]\Iarch  20 

3980  F.  Robinson.  Leeds.  An  improved  process  in  the  manu- 
facture of  plush  and  other  pile  fabrics  by  the  double  cloth 
method.    March  22 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

14393  M.  Iwand  and  F.  Klihne.  Treating  webs,  wool  rags, 
waste,  etc.,  to  be  carbonated  in  the  wet  way;  and  drying  the 
same.    March  12 

ISSG. 

1896  W.  R.  Lake— Communicated  by  H.  R.  Randall.  Treat- 
ment of  silk  cocoons,  raw  silk,  etc.    March  9 

2206  H.  H.  Lake— Communicated  by  F.  G.  Sargent  and  A.  C. 
Sargent.  Drying  wool  and  other  fibrous  materials ;  and 
apparatus  therefor.    March  16 

2616  H.  J.  Haddan— Communicated  by  the  United  States 
Waterproofing  Fibre  Co.,  Limited.  Method  and  composition 
for  treating  textile  fabrics,  etc.    March  23 


VI.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  AND  BLEACHING. 

APPLICATIONS. 

3217  M.  B.  Vogel.  London.  Processes  for  producing  oxalates 
of  antimony  suitable  as  mordants  in  dyeing  and  printing. 
March  8 

3248  M.  B.  Vogel,  London.  Improvements  in  mordanting 
vegetable  fibres,  j'arns.  and  fabrics.    March  8 

3732  H.  Kershaw,  Alanchester.  Improvements  in  dyeing 
textile  goods  and  materials.    ]\Iarch  17 

3744  T,  Holliday,  London,  Improvements  in  dyeing  wool 
and  other  textile  animal  fibres.    March  17 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

6018  T.  J.  Hutchinson,  Bury.  Process  and  apparatus  for 
treating  greasy  waste  preparatory  to  bleaching.    March  23 

6331  E.  Taylor.  Purifying  and  decolouring  water  in  which 
silk  and  other  fibrous  materials  have  been  boiled  with  soap, 
and  the  refuse,  liquid  or  dye,  in  which  silks,  etc..  have  been 
dyed  or  cleansed ;  and  recovering  useful  products  therefrom. 
March  16 

6888  W.  R.  Lake— Communicated  by  The  Prag  Smichowcr 
Kattun  Manufactur  and  F.  Storck.  Apparatus  for  fixing 
colours  printed  on  cotton  fabrics,  and  for  washing  the  same. 
March  23 

1886. 

1424  W.  Birch.  Apparatus  for  washing,  soaping,  dyeing  and 
dunging  woven  fabrics,    March  2 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
APPLICATIONS. 

2739  J.  Merritt,  Birmingham.  Improvements  in  the  con- 
struction of  pumps  for  vinegar  and  other  acid  liquids.    Feb.  25 

2779  H.  Whitehead.  R.  Hodgson,  and  W.  H.  Green,  Long- 
port.  Improved  apparatus  tor  making  boiled,  common,  and 
fishery  salt  from  brine  by  steam.    February  26 

3063  J.  M.  Walton,  Manchester.  Improvements  in  the  manu- 
facture of  bisulphites  from  alkaline  bases,  and  in  apparatus 
employed  in  such  manufacture.    March  4 

3220  A.  Dempster,  Halifax.  Improvements  in  apparatus  for 
distilling  ammoniacal  liquor  tor  the  purpose  of  producing  sul- 
phate of  ammonia.    Complete  specification.    March  8 

3231  J.  Gale,  London.  Improvements  in  apparatus  for 
collecting  and  absorbing  carbonic  acid  gas  and  other  noxious 
gas  or  gases.    March  8 

3238  L.  Mond.  Liverpool.  Improvements  in  obtaining  am- 
monia, chlorine,  and  hydrochloric  acid  from  ammonium 
chloride.    March  8 


3322  B.  J.  B.  Mills,  London— Communicated  by  The  Verem 
fur  Chemische  Industrie.  Germany.  An  improved  process  of 
producing  chlorine,  and  chlorine  and  ammonia.  Complete 
specification.    March  9  .  ,  . 

3374  J.  Whittle,  London,  Improvements  in  and  apparatus 
for  the  manufacture  of  acetic  and  other  similar  acids.   Mar  10 

3406  E.  F.  Trachsel.  London.  An  improved  process  for  tlio 
production  of  carbonate  of  sodium,  or  of  potassium  and 
hydrate  of  strontium,  or  of  barium.    March  10 

3956  J.  H.  Johnson.  London- Communicated  by  E.  llermite, 
France.  Improved  means  for  producing  ozone  and  hydrogen 
suitable  for  bleaching  purposes.    March  20 

3957  J.  H.  Johnson,  London-Communicated  by  E.  Hermite, 
France.  Improved  means  for  producing  chlorine  compounds 
suitable  for  bleaching  purposes.    March  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

4136  C.  Wigg.  Apparatus  for  manufacture  of  carbonate  of 
soda  and  caustic  soda.    March  5 

5260  J.  Brock  and  W.  A.  Rowell.  Manufacture  of  chromates 
and  acid  chromates.    JIarch  2        ,  ,     „    „    ^  ,      „         . 

5''80  W.  L.  Wise— Communicated  by  R.  Radot.  Decarbona- 
tion  of  various  earthy  carbonates;  and  apparatus  therefor. 
March  12  .,,,., 

5620  C.  Wigg.  Utilising  certain  residuals  from  the  manu- 
facture of  copper  and  alkali.    March  12  , 

5919  J.  F.  Chance.  Production  of  nitrate  of  ammonia  and 
bicarbonate  of  soda.    March  16 

5920  J.  F.  Chance.  Purification  of  alkaline  tank  or  vat 
liquors.    March  16 

1886. 
2262  E.  Luhmann  and  C.  G.  RommenhoUer.     Measuring 
apparatus  for  liquid  carbonic  acid.    March  16 

VIII.-GLASS,  POTTERY,  and  EARTHENWARE. 
APPLICATIONS. 

2799  A.  W.  Lake,  London— Communicated  by  T,  Hyatt 
United  States.  Improvements  in  exfoliated  or  crystalUned, 
glass,  and  in  means,  modes,  and  processes  therefor.    Feb.  26 

2855  H.  S.  .Sant  and  S.  Sant.  Longton.  A  new  process  for  the 
decoration,  mosaic  or  otherwise,  of  all  kinds  of  pottery- ware, 
by  the  use  of  skeletons  or  fibres  of  leaves  or  other  parts  of 
plants,  trees,  or  vegetables,  or  of  insects,  or  anything  capable 
of  being  skeletonised.    February  27  ,,_.-,, 

3096  G.    F.    Redfern.    London  —  Communicated    by    A.    v  . 
Morizot,  France.    An  improved  process  for  colouring  ceramic 
I  products  whilst  in  a  cold  state.    March  4 

3252  .-v.  C.  Henderson,  London— Communicated  by  L.  Char- 
manticr  and  S.  dc  Cazenave,  France,  Improvements  in  the 
manufacture  of  stained  glass  windows,  the  said  invention 
being  also  applicable  to  the  decoration  of  other  articles  of 
glass  or  crystal.    March  8  .  ,  j 

3369  J.  D.  Denny,  Ruabon.  An  improvement  in  embossed 
and  geometrical  tiles,  also  mosaics,  and  appliances  for  making 
the  same,    March  10 

3391  T.  J.  Payne,  Romford.  An  improvement  in  the  manu- 
facture of  fire-bricks,  retorts,  crucibles,  and  other  fire-ware 
goods.    Jlarch  10  .       ,  .  , 

3393  J.  Lysaght  and  J.  Lysaght,  Limited,  London.  Anneal- 
ing apparatus.    March  10  ,  ,        . .  ,      ^ 

3419  W.  Cartlidgo  and  H,  Cartlidge,  Liverpool.  Improve- 
ments in  enamel,  lustre,  and  hardening  kilns  used  in  the 
manufacture  of  pottery-ware.    March  11  ' 

3420  G.  A.  Jarvis,  Wellington,  Salop,  Manufacture  of  im- 
proved basic  bricks  . 

3421  G.  A.  Jarvis.  Improvements  in  the  manufacture  of 
basic  bricks.    March  11  .      :,      . 

3449  C.  E.  Davis,  London.  Improvementsin  tiles  for  roofing. 
March  11  .      .  j 

3567  T.  Stanway  and  F.  Spencer,  Longport.  An  improved 
method  of  testing  the  heat  of  "enamel  and  other  similar 
kilns.    March  13  .  ,        a  .u   j 

3018  J.  Critchlow,  London.  An  improved  mode  or  method 
of  hydraulic  filter-press  for  the  production  of  potters'  clay  and 
1  other  purposes.    March  15 

3972  W.  E.  Chance,  London.  New  or  improved  machinery 
for  the  manufacture  of  sheets  of  rippled  glass.    March  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 
5175   W.  M.  Brown  and  H.  Clayton,  Halifax.      Fireclay, 
earthenware,  or  stoneware  baths.    February  26 

6463  J.  G.  Sowerby.  Construction  of  moulds  for  manufacture 
of  glass-ware.    March  5  .  ,         ,     ,  .u 

6937  J.  G.  Sowerby.  Moulds  for  articles  of  glass  or  other 
ware.    March  2 

IX -BUILDING    MATERIALS,     CLAYS, 

MORTARS,  and  CEMENTS. 

APPLICATIONS. 

2659  C.  Spackman,  Sileby,  Loughborough.  An  improved 
system  of  drying  the  prepared  mixture  of  raw  materials  for 
the  manufacture  of  Portland  cement.  Complete  specification. 
February  24  ^    .    ^,  .     . 

3102  T.  Weekes.  London.  Improvements  in  the  manufacture 
of  Portland  cement.    March  4 
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3171  J.  Prince  and  W.  Johnson.  Leeds.  Improvements  in  tlie 
mode  of  treating:,  mixing,  and  cleaning  clays  and  other 
materials,  and  in  machinery  employed  therefor,    ilarch  tj 

3'217  J.  B.  Hannay,  GlasKOw.  Improvements  in  treating 
sewagre  and  making  cement.    ^larch  S 

3462  S.  Collier,  jun.,  London.  Improvements  in  disinte* 
grating  or  pulverising  machines  for  tlie  manufacture  of  lime 
and  cement.     IVLlrch  11 

3S.'!2  \Y.  E.  Constable.  London.  Improvements  in  the  manu- 
facture of  artificial  asphalt.    ]\Iarch  IS 

.3909  H.  Peters,  Rochester.  Improvements  in  the  manufac- 
ture of  Portland  cement.  (Previously  included  in  No.  417,  of 
1SS6.1    January  11 

3961  S.  Frankenberg,  London.  An  improved  cement  or  com- 
]>osition  for  use  in  laying  or  fixing  wood  and  other  pavements 
and  blocks  for  mosaic  work  and  the  like.    March  20 

COMPLETE  SPECIEICATIOXS  ACCEPTED. 

1885. 

6133  E,  Cammiss.  Jleans  and  apparatus  for  manufacture  of 
bricks.    JIarch  2 

6411  C.  F.  Foster.  Paving  of  streets,  etc.,  and  manufacture 
of  blocks  tlicrefor.    ^larch  23 

13810  T.  Hunter  and  J.G.Brown.  Making  and  setting  (in 
water)  cement  concrete  blocks.    Jlarch  2 

ISSC. 
1601  E.  Ashby  and  A.  Ashby.    Cement  kilns.    March  9 


X.— METALLURGY,  MINING,  Etc. 
APPLICATIONS. 

2863  F.  Bosshardt,  London— Communicated  by  S.  Jlontagne. 
Prance.  Improvements  in  the  method  of  and  means  for  ex- 
tracting the  tin  from  tinned  sheet  metal  cuttings  by  means  of 
hydrochloric  acid  gases.    Febrtiary  27 

2867  J.  H.  Johnson,  London— Communicated  by  La  Society 
Anonyme  de  Commentry-P'ourchambault.  P'ranee.  Improve- 
ments in  the  manufacture  of  iron  and  steel.    February  27 

2870  R.  Stone,  London.  Improvements  in  smelting,  and 
machinery  and  appliances  for  carrying  same  into  effect. 
February  27 

3138  G.  T.  Lewis,  London.  Improvements  in  the  smelting  of 
lin  ore,  and  recovering  tin  from  tinned  sheet  iron  scraps. 
March  o 

3143  J.  .V.  du  Reitz,  London.  Improvements  in  coating  sheet 
iron  and  other  materials  with  zinc,  and  in  apparatus  therefor. 
March  o 

3293  T.  C.  Huntington  and  M.  Chiapponi,  London.  Improve- 
ments in  effecting  the  extraction  of  antimony  from  ores  or 
compoimds  containing  the  same.    ^Nlarch  9 

3346  F.  W.  Martino,  London.  New  or  improved  alloys  of 
zinc.     March  9 

3379  J.  H.  Thomas.  London.  Improvements  in  or  applicable 
to  the  manufacture  of  tin  and  terne  plates,  and  sheet  metal  or 
coated  sheets.    ^larch  10 

3.'!S0  W.  E.  Gedgc,  London-CommunicatedC.M.Pielsticker, 
Russia.  Improvements  in  the  machinery  and  process  for  the 
manufacture  of  plates  and  bars  of  steel, "and  of  other  metal. 
March  10 

3389  J.  E.  Craig,  London.  Improvements  in  the  manufacture 
of  sheet  iron.    Complete  specification.    Mivrch  10 

3448  F.  Brain,  London,  A  novel  method  of  shot-firing  and 
blasting  in  mines,  by  the  agency  of  electrh'iiy.    March  11 

3157  W.  D,  Allen,  London.  Improvements  in  furnaces  for 
melting  or  melting  and  treating  pig  iron,  and  in  feeding  or 
charging  the  same.    March  11 

3498  E.  Fox,  London.  Improvements  in  casting  metals  in 
chill  moulds,  and  in  means  or  apparatus  employed  therein. 
March  12 

3540  A.  M.  Clark.  London— Communicated  by  La  Societe 
Seola  et  Ruggieri,  France.  An  improved  electric  fuse  for 
blasting  purposes.    March  12 

3632  L.  ,V.  Groth,  London— Communicated  by  C.  Bcckstein, 
Germany.  A  new  or  improved  glowing  powder  for  hardening 
metals.    March  15 

3671  A.  F.  Harris,  Birmingham.  Improvements  in  electro- 
plating apparatus.    March  16 

3684  C.  Clarke,  Birmingham.  A  new  or  improved  process  of 
producing  a  "coloured  gold"  surface  on  articles  of  gold  or 
other  metal  or  alloy.    March  16 

3702  E.  B.  Parnell,  London.  An  improved  process  of  treating 
certain  descriptions  of  auriferous  and  argentiferous  material 
for  the  purpose  of  facilitating  the  separation  of  the  metals  con- 
tained therein.    Complete  specification.    JIarch  16 

3746  J.  F.  Hall,  ShelHeld.  Improvements  in  armour  plates. 
March  17 

3770  J.  B.  Spencc,  London.  Improvements  in  obtaining 
aluminium  from  salts  of  alumina.    March  17 

3836  A.  Ivurzwernhart  and  E.  Bertrand,  London.  An  im- 
proved mode  of  and  apparatus  for  casting  Ingots  of  steel  or 
ingot  metal.    March  18 

3867  A.  M.  Clark,  London— Communicated  by  H.  Harmet, 
France.  An  improved  basic  lining  for  metallurgical  apparatus. 
March  IS 

3878  R.  Hanson  and  J.  Fernic.  Sheflield.  An  improved  open 
hearth  furnace  for  steel  melting  and  other  purposes.    JIarch  19 

3907  W.  F.  itichards,  London.  .\n  improvement  in  the 
manufacture  of  tin  plates.    March  19 


398.5  C,  E.  Steinweg.  London.  A  process  for  plating  metals 
and  metallic  alloys.    Complete  speciilcation.    March  22 

3986  J.  M.  White.  Darlington.  Improvements  in  furnaces 
for  the  manufacture  of  metallic  sleepers.    March  22 

COMPLETE  Sl'ECIED'A  TlOSfi  ACCEPTED. 
1885. 

4744  F.  J,  P.  Cheesbrough.  Manufacture  of  iron  and  steel 
direct  from  the  ore,  with  gaseous  fuel;  and  apparatus. 
February  26 

6039  J.  Heath  and  W.  Frost,  Method  of  blasting  and  shot 
firing  in  mines.    March  19 

6317  G.  M.  Edwards.  Machinery  and  appliances  for  dress- 
ing, etc.,  mineral  ores.    JIarch  9 

8873  J.  Gjers.    Manufacture  of  steel.    March  16 

6894  J.  JlcCulloch.  Preparing  ores,  oxides,  or  compounds  of 
iron  for  smelting  or  reducing.    March  16 

7310  P.  Jenson— Communicated  by  J.  Oniholt  and  The 
Chcmische  Fabrik  Gossnitz.  Contintious  manufacture  of 
light  metals  by  application  of  electrolysis;  and  apparatus 
therefore.    JIarch  23 

7571  G.  A.  Jarvis  and  A.  E.  Tucker.  JIanufacture  of  steel 
converter  bottoms,  plugs,  or  blocks.    JIarch  12 

7740  J.  JI,  H.  Jlunro.  Treating  basic  cinder  to  obtain  pro- 
ducts useful  as  manures,  etc.    JIarch  9 


XL— FATS,   OILS,    and   SOAP  MANUFACTURE, 
APPLICATIONS.  « 

2762  E.  Edwards,  London— Communicated  by  L.  Riviere 
France.  An  improved  process  for  the  saponification  of  fatty 
bodies.    February  25 

2800  A.  E.  Scott,  London.    A  cleansing  fluid.    February  26 

2821  B.  Nickels.  London.  Improvements  in  the  treatment 
and  purificationof  spent  soap  ley  sand  crude  glycerine  obtained 
therefrom.    February  26 

3030  J.  Longmore,  Liverpool.  Improvements  in  the  treat 
ment  or  utilisation  of  cotton-seed  oil  residue.    JIarch  3 

3512  I<:.  J.  Itigby,  London.    A  lubricant.     JIarch  12 

3518  B.  J.  Hicks  and  ,T.  Kirkwood,  London.  An  improved 
lubricating  comi>osition.    JIarch  12 

3614  A.  \V.  Jlcllwaine,  Ijondon.  Improved  means  applicable 
for  use  in  extracting  oils  by  volatile  solvents.    Jlareh  15 

3719  A.  F.  Craig,  A.  Neilson,  and  J.  Snodgrass.  Glasgow. 
Improvements  in  apparatus  for  separating  mineral  or  other 
oil  from  oils  or  substances  of  different  specific  gravities. 
JIarch  17 

3987  J.  Townsend,  Glasgow.  Improvements  in  making 
soaps.    Complete  specification.    March  22 

COM  PL  E  TE  SPECIFIC  J  T/OXS  A  CCEP  TED. 
1885. 

3725  JI.  G.  Coltart  and  J.  Jlenzics,  Glasgow.  JIanufacture  of 
oleaginous  compounds  for  batching  wool,  etc,     JIarch  16 

6562  C.  D.  Abel- Communicated  by  L.  Hugues.  Apparatus 
for  subjecting  neutral  fatty  bodies  to  the  action  of  water  at 
high  temperature,  and  for  the  direct  production  of  fatty  acida 
and  glvcerine.    JIarch  19 

7454  P.  Brintini.  Saponaceous  material  for  washing  pur- 
poses.   JIarch  16 

1886. 

1525  C.  Fink.    Lubricating  compounds.     JIarch  2. 
1939  J.  Whittle.     Extracting  oil  or  grease  from  cotton- waste, 
etc.,  and  apparatus  therefor,    JIarch  12 


XXL— PAINTS,  VARNISHES,  and  RESINS. 
APPLICATIONS. 

2789  D.  Swan,  Glasgow.  Improvements  in  obtaining  pig- 
ments.   February  2G 

3513  E.  J.  Digby,  London.  Steam  boiler  and  iron  varnish. 
JIarch  12 

3636  A.  C.  Ireland  and  J.  P..  Bowbecr,  London.  An  improved 
composition  or  paint  for  preventing  attachment  of  barnacles 
to  the  bottoms  of  iron  and  steel-plated  ships.    JIarch  15 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 
6811  JI.  Schumann— Communicated  by  H.  Graf.     An  im- 
proved metallic  paint.    JIarch  19 
1886. 
1511  E.  W.  McClave.     Histilling  turpentine  and  purifying 
the  crude  products  thereof.    JIarch  9 

XIII.-TANNING,   LEATHER,  GLT'E    and  SIZE. 
APPLICATION. 
3511  J.  S.  Billwitter,  London.     Process  for  tanning  skins 
March  12 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 
11880  J   W.  Davies.    Industrial  utilisation  of  leather  waste. 
March  23 
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18S6. 

4.57  A.  J.  Ilailos.  Preparation  of  skins,  kipg.  and  hides,  by 
improvement  in  the  process  of  "  puring  "  or  "  bating." 
^lareh  .i 

l.iol  W.  R.  Lake— Communicated  by  W.  ^f.  llofViiiann.  Im- 
provements in  "  putting  out"  and  "  striking  out "  machines  for 
tlie  preparation  of  calf  and  other  skins.    Marcli  2 

XIV.— AGRICULTURE,    MANURES,    Etc. 
COMPLETE  SPECIFICATION  ACCEPTED. 

18S3. 

r>l,5.')  \V.  (irimshaw.  Treating  and  drying  excreta,  and 
manufacturing  same  into  manure.    Marcli  5 


XV.— SUGAR,  STARCHES,  GUMS,  Etc. 
APPLICATIONS. 

27G5  JI.  Kiefe.  London.  A  processaird  apparatus  for  obtain- 
ing pure  sugar  from  molasses.    February  2,i 

2812  C.  1).  Abel,  London— Communicated  by  L.  Markle,  Ger- 
many. An  improved  internal  coating  for  sugar  moulds. 
February  2G 

:iO01  W.  T.  Crooke  and  A.  A.  Arnold.  London.  Improve- 
ments in  the  cleansing  of  "  pockets"  or  bags  employed  in  the 
manufacture  of  sugar,  honey,  or  other  like  substances,  and  in 
the  means  employed  therefor.    March  3 

3116  M.  F.  Heddle,  D.  C.  Glen,  and  IJ.  Stewart,  Glasgow. 
Improvements  in  filtering  and  decolourising  sugar,  syrups, 
and  other  liquids,  and  in  preparing  a  material  therefor. 
March  5 

3196  K.  Englert  and  V.  Becker,  London.  Impiovements  in 
the  process  of  purifying  saccharine  juices.    March  6 

3o.i6  1'^.  Fahrig.  Manchester.  Improvements  in  the  inanu- 
fa<-ture  of  sugar  by  electrolysis,    ^larch  13 

3609  .1.  r>.  Scott  aiul  .\.  .Scott,  Glasgow.  Improvements  con- 
nected with  vacuum  pans  for  concentrating  sugar  solutions. 
March  1.5 

3628  II.  E.  .T.  Selwig  and  B.  C.  -\.  C.  Lange.  Liverpool.  Im- 
provements in  the  manufacture  of  sugar  blocks,  and  appara- 
tus therefor.     March  lo 

3727  H.  H.  Lake.  London— Communicated  by  the  Societe 
Nouvelle  des  Hatlineries  de  Sucre  de  St.  Louis,  France.  Im- 
provements relating  to  the  refining  of  sugar,  and  to  apparatus 
therefor.    Complete  specification.    March  16 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

fi:!.")?  L.  Lcfranc.  Process  for  extracting  juices,  syrups,  and 
molasses.    I\Iarch  o 

7U9S  O.  Korschelt— Communicated  by  II.  Soxhict.  Mann 
fartiireof  grape  sugar.    .March  23 

SS13  G.  M.  Newhall  and  J.  H.  Tucker.  Treating  sugar  and 
like  substances,  and  apparatus  therefor.    February  26 

1880. 

1108  A.  M.  Clark-Communicated  by  .1.  J.  Hang  and  C. 
Holt'mann.  Manufacture  of  a  substitute  for  caoutchouc  and 
guttapercha.    Fcbrmiry  26 

1888  \\.  K.  Lake  t'oinmunicated  by  F.  O.  Matthiesson. 
Filters  and  apparatus  for  purifying  sugar-liquor.    March  19 

1889  W.  U.  Lake— Communicated  by  F.  O.  Matthicssen.  Dis- 
chargers for  filtering  apparatus  used  in  the  purification  of 
sugar-liquor.    March  16 

18110  \V.  K.Lake— Communicated  by  E.  F,.Quiinby.  Filtering 
apparatus  for  purifying  sugar-liquor.    Alarch  Hi 

1891  W'.  R.  Lake- Communiealed  by  R.  C.  Howes.  Filter- 
ing apparatus  for  use  in  the  purilication  of  sugar-liquor, 
March  16 

1914  J.  McClure  C.  Paton.  Triple  effect  evaporating  appara- 
tus used  in  the  manufacture  of  sugar.    March  23 

XVI.— BREWING,  WINES,  SPIRITS,  Etc. 
APPLICATIONS. 

20ni  .1.  Wright,  London.  Improvements  in  the  processes  of 
distillation  and  rectification.    Complete  specification.    Feb.  23 

2629  A.  W.  Gillman.  S.  Spencer,  and  E.  S.  Spencer.  London. 
Improvements  in  machinery  or  apparatus  employed  in  steam- 
ing grain  or  cereals  to  be  used  in  brewing,  distilling,  and 
vinegar  making.     Februar.v  23 

2866  F.  E.  V.  Beancs,  London— Communicated  by  E.  Heanes. 
France.  Improvements  in  means  for  the  treatment  of  liquids 
prior  to  their  being  bottled  or  enclosed  for  keeping.    Feb.  27 

.3298  H.  R.  Matthews  and  C.  (i.  Matthews.  London.  The 
aijration  or  super.saturation  of  definite  or  standard  mixtures  of 
pure  atid  potable  \vines  or  spirits  with  spring  water,  or  any 
natural  or  manufactured  mineral  water  or  beverage.    March  9 

3603  H.  H.  Lake.  London— Communicated  by  ,1.  W.  Noll. 
Germany.  An  improved  method  of  and  apparatus  forrenovat- 
ing  or  freshening  beer  or  similar  liquids.    March  13 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

188.5. 

13112  .1.  H.  Johnson— Communicated  by  L.  Morel.  Appara- 
tus for  raising  beer,  etc.    March  2 


J988  H.  J.  Haddan— Communicated  by  P.  Lauth.  Apparatus 
for  drying  malt,  etc.    March  2 

5647  G.  Barker.  Apparatus  for  aerating  malt  and  other 
liquors.    JIareh  o 

6243  J.  C.  Mewburn— Communicated  by  6.  Noback  and  W. 
Gintl.  Treating  waste  produces  frojn  brewing  and  similar 
processes.    March  2 

7788  L.  Cuisinier.  Preventing  from  alterations  thesaechari- 
fication  of  amylaceous  substances  by  malt.    March  12 

1886. 

2601  ,1.  Wright.  Improvements  in  processes  of  distillation 
and  rectification.    March  23 

xvii.-chemistry  of  foods,  sanitary 

CHEMISTRY,  DISINFECTANTS,  Etc. 

APPLICATIONS. 

^.— Chemi.sthv  ok  Foods. 

2646  A.  Jl.l'lark.  London -Communicated  by  A.  L.  Saint 
Aiibiii,  France.  An  improved  process  and  apparatus  for  treat 
ing  coffee.    February  23 

2S71  A.  W.  M.  Leicester.  London.  A  process  for  preserving 
fruits.    February  27 

2909  C.  Hansen,  London.  Improvements  in  the  treatment  of 
rennet.    March  1 

3124  W.  Garthwaite,  Great  Grimsby.  Producing  "  fi.sh- 
biscuit"  for  dogs,  and  food  for  poultry,  game,  etc.    March  b 

3194  A.  T.  \Vedelin.  London.  Preserving  animal  and  vege- 
table substances.     March  12 

3910  C  J.  Henderson,  Edinburgh.   Preserving  fish.  March  20 

B.— Sanitaky  Chkmistry. 

2721  R.  de  SoldenhofF.  Ijondon.  Improvements  in  furnaces 
for  the  desiccation,  incineration,  and  carbonisation  of  pre- 
cipitate.s  or  solids  resulting  from  sludge  or  other  substances 
liable  to  putrefy,  etc.    Complete  specification.    February  24 

2752  F.  H.  C.'oiley,  Sheffield.  Improvements  in  the  process  of 
purifying  sewage  or  drainage  from  tanneries,  dye  works, 
factories,  or  otlier  sources.    February  25 

3217  J.  B.  Hannay,  Glasgow.  Improvements  in  treating 
sewage  and  making  cement.    March  8 

3626  W.  Berridge.  Windsor.  .Sanitary  improvetiients  appli- 
catde  to  water-closets  and  urinals,  etc.    March  15 

3730  C.  \V.  Burton  and  F.  T.  Moison.  London.  Improvements 
relating  to  the  jiurili'.-ation  of  water.    March  16 

3731  C.  W.  Burton  and  F.  '1'.  Moison,  London.  Improvements 
relating  to  the  purification  of  water,  and  to  apparatus  therefor. 
March  16 

3826  J.  G.  Lorrain,  London.  Improvements  in  the  forma- 
tion of  organic  oxides,  and  in  the  oxidation  of  matter  sus- 
pended or  dissolved  in  li(iuids.    March  IS 

.3973  J.  W.  Slater,  S  K.  Page,  W.  Stevens,  and  The  Native 
Gujino  Co..  Limited.  London.  Improvements  in  the  pretmra- 
tion  of  materials  for  use  in  the  treatment  of  sewage  and  foul 
water.    March  20 

C  — UlSINKECTAXTS. 

2780  .1.  G.  Swan  and  R.  M.  W.  Swan.  Glasgow.  A  sheep 
dipping  and  disinfectant  composition.  Complete  specification. 
February  22. 

3864  R.  V.  Tuson,  London.  Improved  preparations  to  be 
used  for  the  destruction  of  insects  and  parasites  on  sheep  and 
other  animals.    March  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

^.— CiiEMisTKY  ov  Foods. 

1SS5. 

5295  J.  W.  C.  Mieller.    Malt  cocoa.    JIarch  2 

60.i0  II.  Ker.  Manufacturing  from  cocoa  in  any  form  a  paste 
soluble  in  cold  water  of  any  temperature.    March  2 

7056  11.  T.  Johnson.  Vessels  for  keeping  eool  and  preserving 
food.    March  19 

1886. 

1112  W.  A.  Murray.    Manufacture  of  butter.    March  2 

B.-SANlTAliY  CHEMISTKV. 

1883. 

4981  F.  J.  Austin,  .\pparatua  for  disinfecting,  deodorising, 
or  precipitating  purposes.    March  12 

5153  J.  Ilewes.  Treatment  of  excreta  and  house  sewage, 
and  material  and  apparatus  therefor.    March  16 

5172  L.  Schrbler.  Apparatus  and  process  for  purifying  and 
filtering  waters.    March  9 

6653  T.  Bradford.    Disinfecting  apparatus.    March  16 

1886. 

1053  G.  H.  Leame.  Method  of  continuous  filtration,  appli- 
cable to  the  purification  of  sewage.    March  5 

C— Disinfectants. 
1885. 

12985  W.  D.  Borland.  Obtaining  granulated  antiseptic  pre- 
parations.   March  2 
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XVIII.— ELECTROCHEMISTRY. 
APPLICATIONS. 

2615  C.  J.  Hall  and  W.  Lowrio,  London.  Improvements  in 
absolutely  continuous  current  dynamo-electric  machines. 
February  23 

2623  R.Harrison,  London.  Improvements  in  primary  electric 
batteries.    February  23  .      .     ,,r 

2631  J.  Y.  Johnson,  London— Communicated  by  L.  A,  W. 
Desruclles.  France.  Improvements  in  electric  batteries. 
February  23 

26;i2  J.  Y.  Johnson,  London~L.  A.  W.  Desruelles.  Improve- 
ments in  the  treatment  and  preparation  of  materials  used  in 
electric  batteries.    February  23 

2617  L.  N.  Loeb,  London— Communicated  by  J.  II.  Howard, 
United  States.  Improvements  in  galvanic  batteries.  Febru- 
ary 23 

2618  L.  N.  Loeb— J.  H.  Howard.  Improvements  in  galvanic 
batteries.    February  23 

270J  A.  Thompson  and  J.  G.  W.  Fairbairn,  London,  Im- 
provements in  dynamo-electric  machines.    February  24 

2773  A.  M.  Clark,  London— Communicated  by  C,  R.  Good- 
win, Franco,  Improvements  in  voltaic  batteries.  February 
25 

2871  J.  Musgrove-Musprrove,  London.  Improved  apparatus 
or  appliance  for  effecting  the  circulation  of  solutions  in 
primary  and  secondary  electrical  batteries.    February  27 

2880  H.  H.  Lake,  London— Communicated  by  G,  K.  Caba- 
nellas.  France.  Improvements  in  and  relating  to  apparatus 
for  the  generation  and  utilisation  of  electrical  energy.  Febru- 
ary 27 

2932  A.  Schanscliieff,  London.  Improvements  in  galvanic 
batteries.    March  1 

2956  M.  Immisch,  London.  Improvements  in  electro  motors 
and  dynamo  machines.    March  2 

2975'N.  Tcsla,  London,  Improvements  in  dynamo-electric 
machines,    Mareli  2 

3183  T.A.Garrett,  London.  Improvements  in  and  connected 
with  dvnanio-elcctric  machines  or  motors.    March  6 

3235  C.  J.  Hall  and  W.  Lowrie,  London.  Improvements  in 
absolutely  continuous  current  dynanio-cloctro  machines. 
Marcli  8. 

32.53  H.  II.  Lake,  London— Communicated  by  F,  Heimcl  and 
F.  Waldmann,  Austria.  Improvements  relating  to  the  conver- 
sion of  electric  currents,  and  to  apparatus  therefor.    March  8 

3175  R.  E.  13.  Crompton,  London.  Improvements  in  dynamo 
electric  machines.    March  U 

3476  A.  Schanschieff  and  G.  R.  Fludder,  London.  Improve- 
ments in  (galvanic  batteries.    Marcli  11 

3554  W.Ilartnell,  Leeds.  Improvements  in  dynamo  electric 
machines.    Marcli  13 

3577  A.  C.  Henderson,  London— Communicated  by  E.  Bazin, 
France.  Improvements  in  the  method  of  depolarising  electric 
batteries,    ftiarcli  13 

3605  J.  Y.  Johnson,  London— Communicated  by  E,  A.  G. 
.Street  (otherwise  Charles  Street),  and  A,  L.  W,  Desruelles, 
France,  Improvements  in  means  or  apparatus  for  producing 
and  regulating  or  controlling  electric  currents.    March  13 

3726  H.  H.  Lake,  London-Comniunicatcd  by  J.  Serson, 
United  States.  Improvements  in  galvanic  batteries.  Com- 
plete specification.    March  16 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1881. 

16137  J.  S.  Williams.  Preparation  and  application  of  ma- 
terials, etc.,  for  the  construction  of  electric  apparatus  cells, 
chambers  or  dielectrics.    Jlarch  16 

16438  J.  S.  Williams.  Electric  accumulators  or  batteries. 
March  16 

1885. 

2765  W.  R.  Lake— Communicated  by  A.  Marchenay.  Elec- 
trical accumulators  or  secondary  batteries.    February  26 

6088  E.  R.  Burr.    Galvanic  batteries.    March  5 

8331  A.  M.  Clark— Communicated  by  C.  R.  Goodwin.  An 
improved  carbon  element  for  galvanic  batteries.    March  12 

13036  A.  Bernstein.  Carbons  lor  incandescent  lamps. 
March  23 

15010  3.  AV.  Maquay.    Improved  voltaic  battery.    March  19 

1886. 

1151  W.  W.  Popplewell— Communicated  by  F.  La  Otie  Lath- 
rop,  J,  W,  Carter,  and  C.  Fabre.  Galvanic  batteries.  Feb- 
ruary 26 

1160  W,  P.  Thompson— Communicated  by  A.  H.  Cowles. 
Smelting  ores  by  electricity,  and  apparatus  or  furnaces  there- 
for.   March  23 

1161  W.  P.  Thompson— Communicated  by  E.  H.  Cowles  and 
A.  H.  Cowles.  Lining  for  the  walls  of  electric  furnaces. 
February  26 

1351  H.  J.  Allison— Communicated  by  E.  M.  Gardner.  Elec- 
trode lor  secondary  batteries.    March  2 

2403  H.  J.  Haddan— Communicated  by  E.  H.  Cowles  and  A. 
H.  Cowles.    Operating  electric  smelting  furnaces.    March  19 


XIX.— PAPER,  PASTEBOARD,  Etc. 
APPLICATIONS. 

2656  O.  W.  G.  Brieglcb,  London— Communicated  by  Dr.  J.  F. 
Riep,  Holland.  Improvements  in  the  treatment  of  rhea  and 
other  fibres.    February  23 

2915  J.  C.  W.  Stanley,  London.  Improvements  in  the  pre- 
paration of  materials  suitable  for  being  made  into  paper  and 
for  other  purposes,  and  in  apparatus  therefor.     Marcli  1 

3061  J.  M.  W'alton,  Manchester,  rmnro\'enients  in  the  con- 
struction and  lining  of  boilers  employed  in  the  manufacture  of 
paper-pulp  from  wood  and  other  fibres,    ^larch  1 

3ni  H.  Watson.  Xcwcastle-on-Tyne.  improvements  in 
strainer  plates  used  in  the  manufacture  of  paper.  Complete 
specification.    March  5 

.3172  J,  D.  Tompkins,  Nassau,  United  States,  Improvements 
in  process  of  making  paper  stock  or  pulp.  Complete  specifi- 
cation.   March  11 

3S10  F.  S.  Rcisenberger  and  M.  C.  Keith,  London.  An  im- 
proved process  for  the  manufacture  of  "half-stuff"  for  paper 
making.    March  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

5585  C.  Weygong.  Sizing  paper  and  such  like  material. 
March  19 

6839  R.  C.  Menzies,  C.  F,  Cross,  and  E.  J.  Bevan.  Preparation 
of  paper-pulp  from  straw. ^esparto,  wood,  etc,    March  19 

7772  J.  Petrie  and  F.  W*.  Petrie.  Machinery  for  cleansing 
"esparto"  and  other  fibrous  material  used  in  making  paper. 
March  16 

1386. 

2278  H.  II.  Lake— Communicated  by  C.  E.  Ball.  Boilers  or 
digesters  for  use  in  manufacturing  paper-pulp.    March  23 


XXI.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

2692  D.  L.  Brain,  London.  Shell  bursters  for  use  with  highly 
explosive  agents.    February  21 

2715  fi.  F.  LuUicke,  London.  An  explosive  projectile  for  toy 
cannons,  guns,  pistols,  and  the  like.    February  21 

2716  K.  (t.  Brewer.  London— Communicated  hyL.  Schoentjes 
and  A.  .less,  (icrmany.  Improvements  in  or  connected  with 
fog  signal  apparatus.    Complete  specification,    February  21 

2U71  F.  \\'.  Macau  and  W.  .1.  Sharp,  London.  Improve- 
ments in  the  manner  and  means  of  attaching  fuses  to  car- 
tridges.   Jlarch  2 

3112  J.  \.  Heidmann,  London.  A  new  explosive  compound. 
March  5 

3313  E.  Luck  and  A.  Luck,  London.  Improvements  in  the 
manufacture  of  explosives.    March  9 

3399  C.  W.  Curtis  and  W.  J.  Brown.  London.  Improvements 
in  the  manufacture  of  gunpowder.    March  10 

3578  A.  II.  Burnford,  London,  Iiiipro\'enicnts  in  the  manu- 
facture of  gunpowder.    March  13 

3593  O.  Bowcn.  A.  S.  Tomkins,  and  J.  Cobcldick,  London. 
An  improvement  in  the  manufacture  of  gunpowder.  March 
13 

3701  F.  B.  W.  Roberts,  R.  Gansden,  and  A.  Luck,  London. 
Improvements  in  the  manufacture  of  explosives.    JIarch  16 

3901  W.  Wells  and  C.  F.  Thompson,  London.  Improve- 
menls  in  fuzes  for  exploding  shells,  to  be  called  "  Wells's 
rotary  necdh-  sensitive  fuze."    March  19 

3977  T.  Hirkett.  Birmingham.  A  new  or  improved  device  for 
testing  the  force  of  guns,  pistols,  or  powders  of  any  kind. 
March  22 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

52.52  H.  E.  Newton- Communicated  by  A.  Nobel.    Explosive 

compounds.    JIarch  12 
6517  W.  Kennish.    Explosive  projectiles.    March  12 
6926  H.  .^.  Maxim.    Explosive  compounds.    Alarch  23 
7725  T.  Smith.    Safety  dynamite  shells,  or  shells  loaded  with 

other  dangerous  explosives.    March  5 
15129  E.  Schultze.    Manufacture  of  gunpowder  and  similar 

explosives.    March  16 


XXII.— GENERAL  ANALYTICAL  CHEMISTRY. 
APPLICATIONS. 

3170  E.  Edwards,  Ixmdon— Comnlunicatcd  by  P.  Clair  and 
J.  H.  Socard,  1*  rancc.  An  improvtd  process  for  detecting 
fuclisinc  or  other  colouring  matter  of  similar  chemical  com- 
position in  wine.  Ninegar,  spirit,  liqueurs,  syrups,  and  other 
articles  of  the  like  kind,    March  11 

3591  S.  A.  Caidcrara  and  .\.  .1,  Caldcrara.  London.  An  im- 
provement in  glass  hydrometers,    Jlarcli  13 
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NOTICES. 

In  accordance  with  tlie  provisions  of  Kule  18  of  tlie 
Bye-law5,  notice  is  hereby  given  lliat  tlio.-^e  Members  of 
Council  whose  names  are  placed  in  italics  in  the 
annexed  list,  will  retire  from  their  respective  offices  at 
the  forthcoming;  Animal  General  Meeting. 

Mr.  David  Howaul  lia.s  been  nominated  to  the  office 
of  President,  and  Mr.  E.  K.  Muspratt  has  been  nomi- 
nated Vice-president  under  Kule  11. 

Sir  H.  E.  Ito.scoe,  M.l'. ,  has  been  nominated  Vice- 
president  under  Rule  24;  Dr.  Ferdin.and  Hurter,  Mr. 
.Jolm  Williams,  and  Mr.  Philip  'Worsley  have  been 
nominated  ^'ice-presidents  under  Ilule  S ;  and  Mr. 
Eustace  Carey  has  been  nominated  ( )rdinary  Member  of 
Council  under  Kule  17,  in  the  phaoe  of  Mr.  John  Williams, 
nominated  Vice-president. 

The  Treasurer  and  Foreign  Secretary  have  been  nomi- 
nated for  re-election. 

Members  are  hereby  invited  to  nominate  fit  and 
proper  persons  to  fill  four  vacancies  among  the  Ordinary 
Members  of  t'onncil  umlerKule  IS.  Special  nomination 
forms  for  this  purpose  can  be  obtained  from  the  General 
Secretary  upon  application. 

ExtractfrhiH  Hide  IS. — "  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  members  of  the 
Society,  who  are  not  in  arrear  with  their  sub.scriptions, 
nor  unless  it  be  received  by  the  (icneral  Secretary,  at 
the  Society's  Oilice.at  least  one  month  before  the  diite  of 
the  commencement  of  the  Annual  General  Meeting,  to 
the  election  to  take  place  at  which  it  refers.  Xor  shall 
any  such  nomination  be  valid  if  the  person  nominated 
be  ineligible  for  election  under  Kules  1'2  or  15.  No 
member  shall  sign  more  than  one  nomination  form." 


ANNUAL   OENERAL   MEETING. 

Members  are  hereby  informed  that  the  annual 
general  meeting  (1886)  will  take  place  in  Liverpool  on  the 
7th,  8th,  and  9lh  of  July,  Details  of  arrangements 
will  appear  in  due  course.  Tickets  of  membership  will 
be  is.sued  in  time  for  the  meeting,  and  will  form,  as  here- 
tofore, vouchers  for  visits  to  works  and  excursions. 


PROPOSED  AMENDMENT  OF   BVELAWS. 
Notice  is  hereljy  given,  in  accordance  with  Rule  54, 
that  it   will   be   ]iroposed  to    the  forthcoming   Annual 
General  Meeting  to  further  amend  the  Society's  Bye-laws 
as  follows  : — ■ 

Rye-law  1,— Tliat  the  words    "and  is  established  in 
accordance   with   the  provisions   of    the    Literary    ami 
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Scientific  Institutions  Act,    1854,"   be  added  after  tlie 

"«vJ-llw5-^hat  the  word  "or"  be  inserted  in  the 
third  line  thereof  between  the   words    -Council      an.l 

"'J.^™f::^l?i'!hThat  the  words  "One  Guinea  "  in  the 
firsJ^LeVel-eof,  be  replaced  by  the  words  "  Twenty-five 

^^"vedaw20.-That  the  words  "  is  more  than  four 
months  in  ^rrear,"  in  the  second  line  thereof,  be  replaced 
liv  the  words  "  has  not  been  paid. 

^Batlav  37.-That    the    word    "  President  '    in    the 
«ecoml  tine  [hereof,   be  replaced  by  the  word  "  thair- 

"^3%  law  42.-That  the  words  "is  in  arrear  with  "  be 
reolaced  by  the  words  "  has  not  paid.'  ■ 

Bye-law  to. -That  the  date  "31st  of  December     be 
replaced  by  the  date  "  loth  of  dune.'  .  ,■   „  , 

Bye  law  54.-That  the  word  "  given     m  the  last  line  ; 
but  one  thereof,  be  replaced  by  the  word     posted.  , 

The  supply  of  copies  of  the  Journal  for  .January   18S2 
beiiu-no^  exhausted,  the  Secretary  would  be  glad  to 
recei''ve  communications  from  members  possessing  extia 
eoifies  of  that  number,  in  good  condition,  with  a  view 

'"sboulTsIiflicient  applications  for  complete   sets   be 
received,  the  number  will  be  reprinted. 

In  reidy  to  numerous  inquiries  niembers  are  hereby 
informed  that  no  tickets  for  the  Colonial  Exhibition  have 
beeu  supplied  to  the  Secretary.  


CHANGES  REQUIRED. 

H.  W.  Bishop.  1/0  Wigginton  Roaf  J'»";.''™r"'-, 
Skrry  fhaney,  I'o  Mortoinloy  Hall.  Shefhehl^ 


LIST  OF  MEMBERS  ELECTED,  21st  APRIL,  1886. 

Theodore  Baker,  Cli£dcn."o^rcliff.  Gravesend.  chemical 

"'Fred!' Baxter,  Ivy  House.  Abbey  Street,  Burton-on-Trent 

'"w  "'X     Bradbury.    Steetley    Chemical    Works.    Worksop, 

""if^funl^khrX- Sutton  Lodge  CMieniical  Company,  St. 

"?l''"w'  Carman' Girton  Home,  Sl>eil  Road,  Liverpool,  chemist. 
Jilm  Cochrane,  Spring  Field  House,  New  Mills,  near  Stock- 

P  F'-l?o1.X°5.>critt':StaU  House.  Bromsgrove,  student. 
R  JoplinK  Fletcher,  Vine  Cottage,  Ha.el  Grove,  nearStock- 

P°iLlesSS;'K.uS  Street,  M 
iSolo  Hort,  71.  Parliament  Hill  Road,  Hampstead  Heath. 

^A^K.'johnlon,  10,  Victoria  Street,  Wolverhampton  analyst, 
F  Yielding  Jones.  Da  monach,  BonhiU,  N.B.,  aiialjst. 
Charles  l"unb,  60  Mark  Lane,  London,  B.C.,  chemical  nier- 

''^g"^  Macalpine,  Porkside,  Accrington  colliery  Proprjetor 
A   Reginald  Norrington,  Cattedown,  Plymouth,  sulphuru- 

1  "l^"R"peaeoX-Waverley,  Bridlington  Qtiay,  manager  of 

''Thomas'pMpps,  169,  Bridge  Street,  Northampton,  brewer. 

i",;"^  in,l)     Vpperley  Bridge,  near  Leeds,  cliemist. 

Enoch  WhilehouT  418.  Coventry  Road,  Birmmgham,  works 
manager, ======^= 


CHANGES   OF   ADDRESS. 


Dcatijs. 

IT  Hurdon  To  Hoaton  Norris,  Stockport. 

C  O  M'Allum    fo  7  Dean  Street  Noweaatle-on-Tyne 

ff  sijnhcarcLVo  2,  OrlandoRoad^Clapham,  fa.\V  .  <3rd  Feb.). 


ERRATUM. 


Jno.  Angus,  l/o  Lime  Street;  Ingram  House,  165,  Fenchuroh 

^'r"  RpUbv'^l'o  Midealder  ;  St.  Kitts.  Slateford,  N.B. 
i?-  §      :,'„'.„i?  1  nSf  Helens  ■  Charhvood  House,  Hayton.         , 
t  §' Baddei;,  V°o^EaUag  ;  •■Camelot,''  Netherhall  Terrace,  , 

^°c\%Snri/rMar^- Line;  21  Merton  Road,  South  Wimble- 

^"d  '  ciaTk  l/o  Glasgow ;  c/o  Messrs.  Tangyes.  Limited,  Corn- 

^l!^ a  SadiTo'weirclose  square;  60  Sebert  Road.  Forest 

^  Jni.'^Cox,  1/0  Hunstanton ;  Cromwell  House,  Bexley  Heath, 

^^J.' F.  Davis,  1/0  West  Uth  Street ;  233,  East  51st  Street,  New 

^H.'^boidge,' 1/0  19;   22,  Alberta   Terrace,  Sherwood  Rise, 

^G.'Epllfe'llmann,  l/o  Mannheim ;  8,  Castle  Street,  Northwich, 

'^  A,"  Esflmann,  1  0   Droylsden;  North  Road,  Clayton,  Man- 

*''c!Fahlborg.  1/0  New  York;   1,   Plagwitzerstrasse,  Leipsig, 

'^T.'^Feiton,  1/0  Upper  Clapton;  361  Romford  Road,  Forest 

^R^'c^Forster-  Journals  and  communications  to  c/o  Messrs. 
•noaitpi-  Waeeh'ter  &  Co.,  Newcastle-on-Tyne,  ^    „  ^^ 

'^RGartori/o  Southampton;  Southampton  Wharf.  Batter- 

^T'  Kein,  1/0  Crott  Terrace ;   Acca  House,   Grant  Street, 
•'cTKobn.ToErlangen;  RedclifTe  Villa,  Redeliftc  Road, 

^F^'Jon^Salis-Mavcnfeld.  \'o  North  Road;    Clayton  Anilin 

Companv.  Limited.' Clayton.  Manchester. 
B  T  Moore,  l/o  Teddington  ;  Longwood.  Bexley.  l^cnt- 
J.' H.  Player,  1/0  Birmingham;   Kent's  Green,  near  Wor- 

"^W.'^'f.  Rcid,  1/0  Pombrey  ;  156,  Akerman  Road,  Brixton, 

^■■I^'r.  Sill.  .1/0   Heaton  Road;  VVallsend  Chemical  Works, 

^'jis.°-|teveSs™"i:'b  St.  Vincent  Place;  23,  West  Nile  Street, 

*^W^G"'Thompson.  I'o  Manchester;  Tonge  Springs  Works, 

^jf  tT-Th^^'\^  Wbn  ;  c/o  H.  E.  Thorn, Bridgetown, 

^^y.mVil-tue':'! I" Bavaria;    Branhans,  Ober  DoblinR,  bei 

^'^'Ern:weld"n.  1/0  North  Gate;  42,  Sandon  Street,  New  Bas- 

''°A.^Vh\l4mnri/bBroughton;  30  Oxford  Mansions,  London, 

^\V.  IT.  Wood  ;  Journals  and  communications  to  111,  Victoria 
Street,  Westminster,  S.W. 


In  the  List  of  Members  elected  23rd  5tarchlS86   Mr.  W.  A. 
Gorman's  initials  were  described  as     J.H.,   ineiior. 


iLontion  Section. 

CHEMICAL  SOCIETY'S  ROOMS,  BURLINGTON   HOUSE. 

Chairman:  David  Howard. 

Comtnittee : 


Sir  F.  A.  Abel. 

H.  E.  Armstrong. 

W.  Lant  Carpenter 

W.  Crowder. 

C.  Graham. 

S.  Hall. 

A.  K.  Huntington 


R.  Messel. 

B.  E.  R.  Newlands. 

B.  Redwood. 

T.  Royle. 

Jolin  Spiller. 

G.  C.  Trewby. 

J.  Williams. 


Local  Sec.  and  Treasurer  :  Thos.  Tyrer. 
Garden  Wharf.  Church  Road.  Battersea,  S.W. 

Meetings,  Session  1SS5^. -First  Mond.ny  in  each 
month  (unless  otherwise  indicated). 

ORDINARY  MEETINGS. 

First  Monday  in  the  Month,  at  S  p.m. 

May  3.^.^.  Sajamm;    A^rS^.L    KC^.  and  W.^ 

Sll'^Td  BeekeTt-T^^'TlfeTeatment  of  Water  for  Technical 

^jXet-Dr.    Meymott    Tidy -"  Chemical    Treatment    of 

'SS^-^^^lSiJ^nS^^^nsforthe  meetings  tobe 
sent  to  the  Local  Secretary. ^         

of   tie    Git'l    and    am.lds    of    London    Jn^t,tute, 
Exhihition  Road,  South  K.n^nvjton,  ,S.  II  .,  Monday, 

April  .',  ISSC.  

DAVID   HOWARD,    ESQ.,   IN    THE   C'H.VIU. 

THE   TESTINCx    OF  "PORTLAND    CEMENTS. 

BV   PROF.   W.    C.   UN\VIN,   M.    INST.    C  E. 

\boi:t  the  year  1850  there  was  first  produced  a  new 

remciit     wiiieh    from   its   reseiiiblaneo   to    1  ortland 

I  stone  when  set,  was  called  Portland  cement.    It  has 
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the  properties  of  setting  rapidly  and  setting  under 
water,  and  it  slowly  hardens  to  a  condition  in  which 
it  is  nearly  as  strong  as  natural  stone.  In  hardening, 
it  has  the  very  important  (piality  of  altering  extremely 
little  in  volume.  It  rapidly  established  its  sui)eriority 
as  a  con.structive  material  to  Roman  cement,  and  it 
bids  fair,  in  spite  of  its  greater  cost,  to  largely  sup- 
plant hydraulic  lime.  It  can  be  kept  with  little 
deterioration  and  shijiped  to  distant  countries.  Its 
use  has  e.vtended  till  its  manufacture  has  become  one 
of  the  most  iinportarit  industries  in  this  country,  in 
Oennany,  in  France,  and  in  the  United  States. 

Success  in  its  manufacture  depends  on  careful 
judgment  and  the  rigid  observance  of  essential  con- 
ditions. It  may  be  produced  from  a  great  variety  of 
natural  rocks,  but  broadly  speaking,  it  consists  of 
seventy-two  jier  cent,  of  chalk  and  twenty-eight  per 
cent,  of  clay. 

E.\perience  shows  the  e.\act  proportion  of  the 
natural  materials  used  which  is  most  suitable.  These 
materials  must  be  so  mixed  that  the  cement  is  abso- 
lutely homogeneous  and  invariable  in  composition. 
At  first,  the  chalk  and  clay  were  ground  together 
with  a  large  volume  of  water  into  a  li(|uid  slip.  Now 
it  is  found  that  grinding  with  only  thirty-five  per 
cent,  of  water  is  not  only  economical,  but  jirevents 
the  segregation  of  materials  which  took  i)lace  in 
fluid  slip.  With  some  materials  no  water  is  used  in 
griu<ling.  The  mixed  materials  are  then  calcined  to 
a  clinker  at  a  temperature  just  short  of  that  which  ' 
produces  fusion.  Underbunied  clinker  is  weak,  and 
overburnt  clinker  is  an  almost  inert  cement.  Lastly, 
the  clinker  must  be  broken  up  and  ground  to  a 
powder,  so  fine  that  the  cement  particles  expose  a 
maximum  surface  at  which  chemical  actions  may  j 
occur,  and  are  not  too  large  to  fill  the  .smallest  inter- 
spaces in  the  sand  with  which  the  cement  i.s  mixed 
in  use. 

I  must  leave  it  to  members  of  this  Society  more 
ac(|uainted  with  chemical  reactions  than  my.self  to 
decide  on  the  nature  of  the  hardening  process,  which 
gives  its  value  to  cement,  i'ettenkofer  .seems  to 
make  the  ])rocess  consist  (1)  in  the  formation  of  a 
silicate  of  lime  and  the  hydration  of  the  silicates  of 
alumina  and  iron,  (-2)  further  in  the  reaction  of  the 
silicate  of  lime  on  the  other  silicates  forming  double 
hydrated  silicates.  According  to  Freiny,  there  is 
(1)  a  formation  of  au  aluminate  of  lime,  and  of 
liydrates  which  attain  considerable  hardness  ;  (2)  a 
reaction  of  the  calcium  hydrate  on  the  basic  calcium 
silicate.  Experiment  seems  to  show  a  progressive 
increase  of  combined  water  in  hardening  cement. 

The  primary  guarantee  of  the  goodness  of  a  cement 
is,  that  it  comes  from  a  manufacturer  who  exercises 
the  requisite  care  and  who  has  appliances  adequate 
for  securing  invariable  quality  in  his  product.  But 
the  enormous  volume  and  cost  of  the  cement  used  in 
engineering  works  has  led  to  the  adoption  of  special 
processes  of  testing,  as  a  check  on  the  manufacturer. 
In  large  works,  like  the  Metropolitan  Main  Drainage, 
it  was  jierceived  that  a  considerable  sum  might 
economically  be  spent  on  systematic  and  regular 
tests  of  the  quality  of  the  cement  sujiplied.  A  com- 
paratively large  sum  spent  in  testing  formed  but  a 
small  percentage  on  the  value  of  the  cement,  and  as 
the  ([uality  of  cement  may  vary  through  very  wide 
limits,  from  qualities  absolutely  trustworthy  to  ([uali- 
ties  absolutely  dangerous,  the  cost  of  testing  was 
fully  repaid  by  the  greater  value  of  the  cement 
obtained,  and  the  thorough  confidence  with  which 
after  testing  it  could  be  used. 

Testing  began  with  comparatively  crude  tests  of 
the  tenacity  of  brii[uettes,  or  test  pieces  of  neat 
cement,  which  at  first  were  made  of  an  excessively 
bad  form,  and  were  seldom  tested  after  more  than 


seven  days'  hardening.  It  soon  appeared  that  the 
form  of  these  briipiettes  and  the  mode  of  making 
them  greatly  affected  the  njiparent  strength.  \cyy 
insignificant  ditt'erences  in  the  quantity  and  tempera- 
ture of  the  water  used,  and  the  time  taken  in  gauging; 
in  tile  pressure  employed  in  moulding  the  briquettes, 
and  .so  on,  made  differences  in  the  apparent  strength 
greater  than  the  differences  due  to  ditt'erent  qualities 
of  cement.  Diagram  I.  shows  some  of  the  forms 
used  in  testing  for  tenacity.  The  first  form.  Fig.  1, 
was  excessively  bad,  the  square  corners  producing 
unequal  distribution  of  stress  on  the  section.  The 
most  ordinary  form  is  Fig.  ."J,  which  is  simple  to 
mould,  and  is  held  in  clips,  which  embrace  the  speci- 
men. A  few  engineers  use  forms  like  Fig.  7,  in 
which  the  specimen  is  held  between  clips  having  a 
knife-edge  passing  through  the  enlarged  end  There 
is  probably  something  to  be  said  for  making  the 
specimen  longer  than  the  common  form  shown  in 
Fig.  .'■).  The  infiuence  of  the  form  of  the  briquette 
on  the  strength  is  considerable  ;  ditt'erent  l.iri([uettes 
of  the  same  cement,  moulded  in  ditt'erent  forms,  gave 
results  at  seven  days,  ranging  from  280ll:i.  jier  square 
inch  for  Fig.  1  to  4(i0ll).  ]ier  s(iuare  inch  for  Fig.  .'J. 

Gradually  the  proper  form  and  the  exact  conditions 
for  gauging  briquettes  of  uniform  (|uality  have  been 
determined  by  careful  study,  although  it  must  be 
confessed  that  skill  in  gauging  and  moulding  the 
bricjuettes  still  forms  so  large  a  factor  in  the  results 
obtained,  in  the  ordinary  mode  of  testing,  that  it  is 
difficult  to  get  absolutely  trustworthy  comparative 
tests.  Nevertheless,  the  chemical  and  physical ' 
properties  present  in  the  best  cements  have  been 
ascertained.  The  manufacture  has  inii)roved,  and 
engineers  now  obtain  cement  of  at  least  double  the 
strength  of  that  produced  twenty  years  ago,  and  far 
more  uniform  and  trustworthy. 

The  improvement  of  I'ortland  cement,  and  the 
universal  confidence  now  felt  in  its  use,  are  due 
primarily  to  the  experiments  of  Mr.  Grant  made 
between  1859 — 71,  and  communicated  to  the  Institute 
of  Civil  Engineers  in  1871.  Since  then  many  other 
engineers  have  made  regular  and  scientific  tests  of 
large  quantities  of  cement.  Rut  I  believe  undoubtedly 
the  most  careful,  varied,  and  ])rolonged  investigations 
have  been  made  in  the  State  Laboratories  in  Rerlin 
and  Munich.  In  this  country  cement  testing  has  an 
exclusively  ccnnmercial  purpose  in  most  cases.  On 
the  Continent  the  ( iovernment  wisely  provides  means 
for  researches,  extending  far  beyond  immediate 
re(iuireraents.  The  result  has  been  a  practical 
advance  in  the  manufacture  of  a  very  marked  kind. 

I  have  here,  for  in.stance,  a  paper  by  Professor 
Rauschiiiger*  of  JIunich,  which  indicates  very 
remarkably  the  amount  of  care  and  labour  devoted 
to  investigations  of  this  kind.  Ten  cements  were 
tested.  The  weight,  fineness,  setting  time,  and 
chemical  composition  were  first  determined  for  each 
cement.  Then  mechanical  tests  on  an  unusually 
large  scale  were  made.  Test  pieces  were  prepared 
and  tested  for  four  kinds  of  stress — crushing,  tensile, 
transverse,  and  shearing.  For  each  cement  three 
series  of  te.st  pieces  were  made — one  set  with  neat 
cement,  and  two  sets  with  one  of  cement  to  three  of 
sand,  and  one  of  cement  to  five  of  .sand.  The  tests 
were  made  for  each  of  the.se  sets,  and  for  each  of  the 
four  kinds  of  stress,  both  for  te.st  pieces  hardened  in 
air  and  hardened  in  water,  and  at  periods  of  harden- 
ing of  one,  two,  four,  ei.ght,  sixteen,  and  100  weeks. 

The  four  tables  of  the  results  of  these  mechanical 
tests  represent  7200  separate  tests.  In  addition, 
there  were  tests  of   the   ordinary  small-sized  test 
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Bcluile  in  Muuclieu.    1879. 
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pieces,  and  subsidiary  researches  on  the  expansion  of 
the  cements  after  setting. 

It  may  now  be  pointed  out  that  there  are  two 
distinct  objects  in  te.sting  cement,  involving  to  a  cer- 
tain extent  quite  different  methods  of  procedure. 

Fn-st,  there  is  purely  commercial  testing,  the  object 
of  which  is  to  ascertain  whether  a  cement  satisfies 
contract  conditions.  In  testing  of  this  kind  it  is 
unfortunately  unavoidable  that  the  tests  should  be 
C(mipleted  in  a  short  time.  To  avoid  freight  e.xpenses, 
the  cement  must  generally  be  tested  before  it  leaves 
the  works  at  which  it  is  manufactured.  But  as 
storage  room  is  neces.?arily  limited,  a  cement  manu- 
facturer cannot  keep  large  volumes  of  cement  for  a 
period  sufficient  for  perfectly  adequate  tests.  Com- 
mercial testing  has  for  the  most  part  to  be  completed 
in  a  week,  though  at  least  a  month  is  necessary  for  a 
really  adequate  test. 


test,  both  fostered  the  production  of  coarsely  ground 
and  comparatively  inferior  cement.  The  great  pro- 
gress of  the  cement  manufacture  in  Uermany,  and 
the  ]/roduction  there  of  cements  stronger  in  test  and 
of  more  value  in  the  market  than  English  cements,  is 
to  be  traced  directly  to  the  adoption  of  more  rational 
tests. 

In  situ,  a  cement  is  hardly  ever  in  tension,  but 
ordinarily  a  tension  test  is  adopted  for  determining  its 
(piality.  It  is  never  used  neat,  but  always  mi.xed  with 
from  three  to  twelve  times  its  volume  of  the  other  sub- 
stances, yet  it  is  tested  neat.  It  never  is  called  on  to 
resist  stress  till  it  has  hardened  for  months  ;  never- 
theless, it  is  tested  usually  in  seven  days.  Obviously 
the  ordinary  tests  are  empirical  and  may  be  mislead- 
ing. Almost  every  circumstance  which  markedly 
affects  the  strength  of  a  small  briquette  tested  neat 
and  soon  after  Betting,  produces  a  less  effect  on  the 
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Second,  there  is  scieutitic  testing,  the  object  of 
which  is  to  afford  information  to  the  engineer.  In 
this  kind  of  testing,  the  conditions  in  which  the 
cement  is  actually  to  be  used  must  be  imitated,  and 
the  tests  must  be  extended  over  a  not  inconsiderable 
time. 

Good  commercial  tests  are  those  which  enable  us 
to  detect  with  fair  jirobability  the  qualities  re(iuired 
by  the  engineer,  so  far  as  is  jtossible  in  the  restricted 
conditions  in  which  such  tests  must  be  made.  But 
they  are  necessarily  im|)erfect,  and  just  as  a  bad  rule 
of  tonnage  measurement  may  directly  tend  to  foster 
the  production  of  bad  and  unseaworthy  ships,  .so  bad 
rules  of  commercial  cement  testing  have  contributed 
to  hinder  progress  in  cement  manufacture.  The 
brief  neat  cement  tests,  and  the  now  obsolete  weight 


strength  of  a  mass,  mixed  with  other  materials  and 
tested  after  a  longer  interval  of  time.  Hence,  while 
it  is  impossible  to  alter  the  conditions  of  connnercial 
testing,  its  empirical  character  requires  to  be  steadily 
kept  in  mind,  and  its  tendency  to  give  an  exaggerated 
estimate  of  differences  in  the  cements  tried.  Further, 
the  engineer  is  very  unwise,  if  he  does  not,  f<ir  his  own 
satisfaction,  carry  out  control  experiments,  larger  in 
scale,  more  confoimable  to  the  conditions  uf  use,  and 
lasting  a  longer  time  than  the  tests  which  are  neces- 
sary for  contract  purposes. 

The  constructional  value  of  a  building  cement 
depends  on  two  quite  distinct  elements— on  its  power 
of  setting  into  a  rigid  form  soon  after  it  is  gauged, 
and  on  its  power  of  attaining  in  course  of  time  a  con- 
siderable .strength.     In  the  actual  process  of  building, 
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especially  building  under  water,  it  is  important  that 
the  cement  should  set  rapidly,  and  gain  strength 
enough  to  keep  its  form.  But,  generally,  it  is  only 
after  the  lapse  of  months,  or  even  of  years,  that  the 
structure  is  called  on  to  e.xert  its  full  strength. 
Hence  anystrength acquired  by  hardening  during  that 
time  is  advantageous. 

Consequently,  in  judging  of  a  cement  from  tests  of 
its  strength,  both  the  initial  strength  ac(iuired  in  a 
short  time  and  the  rate  of  gain  of  strength  with  age, 
reipiire  to  be  considered. 

Now,  suppose  experiments  have  been  made,  say,  at 
7  days,  4  weeks,  and  12  weeks.  One  would  still  like 
to  be  able  to  predict  the  strength  at  a  greater  age, 
and  even  in  juilging  of  the  data  in  hand  some  diffi- 
culty arises  from  the  discrepancies  and  anomalies 
incident  to  such  experiments,  and  due  to  the  difficulty 
of  making  the  experiments  numerous  enough  to  get 
true  average  values.     If  anything  were  known  of  the 
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I  For  all  tension  tests  of  Portland  cement  n  may  be 
taken  as  l-3rd.  For  ordinary  limes  it  has  a  larger 
value.  For  compression  tests  of  comparatively  large 
blocks  of  Portland  cement  n  is  l-2nd.  Conse- 
quently two  tests  of  a  cement  at  different  ages 
determine  the  remaining  constants  of  the  formula. 

If  the  e(iuation  is  obtained  from  two  such  tests, 
the  two  constants  indicate  directly  and  simply  the 
initial  strength  and  rate  of  gain  of  strength  with  age, 
so  t]ia,t  the  equation  may  be  termed  the  characteristic 
equation  for  the  cement. 

Further,  if  a  series  of  tests  at  different  ages  are 
available,  mean  values  of  the  constants  can  be 
obtained  which  give  equal  weight  to  all  the  results. 
The  equation  thus  reconciles  the  anomalies  which 
appear  in  all  experiments  of  this  kind.  It  virtually 
draws  a  smooth  curve  through  the  somewhat  dis- 
cordant results. 

In  applying  the  forujula,  I  found  very  soon  what 

\M    II. 


1 

T— 

^ 

! 

_,_ 

F 

< 

( 

f 

1 

fl 

1 

1      \  ^^ 

^/ 

/li 

1 

• 

^ 

. 

/n 

^t> 

500'l. 

'^ 

^ 

y 

^ 

1 

'       / 

r 

1 

' 

/ 

1 

1 

<^oo  li 

f 

I 

/ 

;l 

1 

1 

( 

1 

- 

» 

— 

~" 

I 

r 

T 

f» 

g" 

Jt 

500  L 

1 

• 

- 

u 

•— 

cl 

*^ 

^ 

*^ 

j 

1 

\y 

^ 

1 

1 

1 

r 

( 

\ 

1 

200  L 

1 

. 

*     1 

1 

1 

1 

f 

1 

1 

100' 

1 

1 

\ 

I 

i 

r 
1 

1 
1 

1 

1 

1 

' 

f 

1   .. 

1 

■ 

' 

' 

_^ 

_J 

_ 

1  1-      13        2fc        39 


52 


IC* 


VOttfU'i 


208      Cto      3IC     3M 


law  of  increase  of  strength  with  age,  if  we  could  put 
our  results  in  a  formula,  their  meaning  would  be 
much  clearer. 

Now  the  author  has  found  that  beyond  the  first 
week,  and  up  to  a  period  at  which  the  full  strength  of 
the  cement  is  reached,  the  rate  of  hardening  follows 
very  approximately  a  very  simple  law.  For  ordinary 
tension  briquettes,  for  instance,  the  gain  of  strength 
is  very  nearly  proportional  to  the  cube  root  of  the  time 
of  hardening,  and  that  both  for  neat  cement  and 
cement  mortar.  It  is  possible,  therefore,  to  represent 
the  results  of  a  series  of  tests  in  a  simple  formula,  the 
constants  of  which  indicate  the  character  of  the 
cement  with  very  great  clearness. 

Let  ,r  be  the  number  of  weeks  during  which  a  test 
piece  has  been   hardening.     Then  the  strength  //  in 
lbs.  per  square  inch  at  that  age,  is  given  very  approxi-  j 
mately  by  the  equation —  | 

y  ^=  a  +  b{.v- 1]"' 
where  a  is  the  strength  at  7  days,  and  b  and  n  are  | 
constants  depending  on   the  rate  of  gain  of  strength  j 
with  age. 


does  not  appear  so  easily  in  tables  of  experiments, 
that  neat  cement  briquettes  generally  reached  their 
full  strength  in  .3,  or  at  most  4  months,  while 
briquettes  made  with  sand  gained  strength  in  a 
regular  way  up  to  2  or  3  years  at  least.  The  formula, 
therefore,  is  only  applicable  within  those  limits  of 
time. 

The  longest  series  of  experiments  with  which  I  am 
acquainted  is  a  series  of  experiments  on  briijuettesof 
cement  and  cement  mortar  made  by  !Mr.  Grant,  and 
extending  over  a  period  of  7  years.  These  experi- 
ments give  the  characteristic  equations — 

Cement  i/=^3G3  +  iS'\/x-l 

Cement  Mortar  (IC  +  3S),  »/  =  157-l-40Va; -1. 

Diagram  II.  shows  these  results  for  3 years  plotted 
with  times  as  abciss;e  and  strengths  as  ordinates. 
The  experiments  are  shown  by  dot.s,  and  the  strengths 
calculated  by  formula  by  the  curves.  The  neat 
cement  in  this  case  gained  in  strength  up  to  104 
weeks  ;  the  mortar  briciuettes  probably  longer,  but 
beyond  that  time  there  was  little  or  no  gain. 
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The  following  table  gives  these  results  with  the 
observed  and  calculated  strengths  : — 

TESTS  OF  BRIQUETTES  OF  NEAT  CEMEXT.  AND 
ONE  CEMENT  TO  THREE  SAND  AT  DIFFERENT 
AGES  OF  HiRDEMNG  (GRANT). 


Age  iu  Weeks. 

Ne.-it  Cement. 
.Strength  in  lbs.  per  sq.  in 

1  Cement  to  3  .Sand. 
Strength  in  lb.s,  per  sq.  in. 

ObBerved. 

Calc. 

Observed.            Calc. 

1 
4 
13 
26 
39 
52 
101 
156 
208 
260 
312 
3G1 

363 
415 
470 
525 
512 
517 
590 
585 
585 
580 
580 
590 

363 
131 
471 
500 
521 
513 
588 

137 
202 
211 
285 
307 
320 

:«i 

350 
363 
365 
361 
383 

157 
211 
219 
271 
292 
305 
315 
372 

Fineness  of  Grinding. — The  greater  part  of  the  im- 
provement in  the  quality  of  cement,  which  has  been 
effected  in  the  last  ten  years,  has  been  due  to  the  dis- 
covery of  the  importance  of  grinding  the  clinker  to 
extreme  fineness.     The  amount  of  surface  the  par- 


If  cement  is  taken  and  sifted  through  a  sieve  of  50 

meshes  to  the  inch,  the  residue  on  the  sieve  of  par- 
ticles larger  than  the  holes  in  the  sieve  will  nut  adhere 
together  sufficiently  to  form  a  bricjuette.  They  are 
almost  absolutely  without  ccmentitious  value.  But 
if  these  same  particles  are  reground  they  are  con- 
verted into  valuable  cement. 

The  extremely  small  value  of  the.se  larger  particles 
in  the  cement  was  not  for  some  time  perceived.  For 
a  long  time  all  tests  of  the  strength  of  cement,  or 
nearly  all,  were  made  with  neat  cement,  the  reason 
being  that  tests  of  this  kind  can  be  made  more 
rapidly  than  any  others.  Now,  a  good  cement  will 
bear  the  addition  of  a  certain  amount  of  inert 
matter  without  any  sensible  reduction  of  strength  ; 
indeed,  with  a  certain  gain.  Hence  it  happens  that 
in  neat  cement  tests  a  somewhat  coarsely  ground 
cement  gives  results  higher  than  a  finely  ground  one. 
But  cement  is  never,  in  fact,  used  neat ;  it  is  used 
mixed  with  three  to  seven  or  more  times  its  weight  of 
the  cheaper  material,  sand  or  gravel.  In  the  tiernian 
laboratories,  therefore,  it  was  thought  desirable  not 
to  test  the  cement  neat,  but  to  test  it  in  the  condition 
in  which  it  is  used  in  jjractice,  mi.xed  with  sand  ;  and 
directly  this  was  done,  it  was  found  that  the  cements 
which  were  strongest  tested  neat  were  by  no  means 
always  .strongest  tested  as  mortar  mixed  with  sand. 
There  may  be  more  reasons  for  this- than  one,  but  the 
principal  reason  is  that  the  more  finely  ground  cement 
will  bear  a  considerable  addition  of  sand  with  less 
loss  of  strength  than  the  coarsely  ground  cement. 
The  coarse  cement  has,  in  fact,  a  j)roportion  of  matter 
as  inert  as  sand  ab-eady  mixed  with  it. 

Suppose  a  cement  has  10  per  cent,  of  inert  matter  ; 
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tides  of  cement  expo.se,  increases  inversely  as  the 
diameter  of  the  particles.  A  cubic  inch  of  cement 
would  have  l.')0  sq.  ins.  of  surface,  if  the  particles  were 
spherical  and  Jjth  inch  in  diameter,  and  000  s(i. 
ins.  if  tliey  were  ,,\„th  inch  in  diameter;  so  that 
the  area  on  which  chemical  action  occurs  increases  as 
the  cement  is  ground  more  finely.  But  probably  this 
is  only  part  of  the  exjilanation  of  the  greater  value  of 
very  finely  ground  cement. 


then,  when  mixed  with  sand  in  the  proportion  of  2 : 1, 
the  true  ratio  of  cement  to  inert  matter  is  1  to  23.3  ; 
but  if  the  cement  initially  contains  40  per  cent,  of 
inert  matter,  then,  wlien  mixed  with  double  its  weight 
of  sand,  the  true  ratio  of  cement  to  inert  matter  is 
1  :  4. 

Diagram  III.  shows  two  barrels  of  cement,  one  con- 
taining HI  per  cent,  and  the  other  40  per  cent,  of  par- 
ticles, so  coarse  that  they  are  practically  of  no  more 
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value  than  sand.  The  difference  of  commercial  value 
of  the  two  cements  is  very  easily  seen.  Since  the 
coarse  particles  can  be  converted  into  good  cement  by 
grinding,  the  importance  of  fine  grinding  in  develop- 
ing the  value  of  the  cement  is  easily  seen. 

The  Germans  were  the  first  to  use  the  sand-mortar 
test  instead  of  the  neat  cement  test,  and  it  has  been 


A  series  of  experiments  given  in  Mr.  Elliot  Clarke's 
very  interesting  "Report  on  the  Boston  ]\Iain  Drainage 
Works  "  shows  the  effect  of  fineness  of  grinding  still 
more  strikingly.  An  English  Portland  cement  was 
taken  and  divided  into  portions,  which  passed  through 
a  50,  TO,  100,  and  120  .sieve.  Briquettes  made  with 
these  and   with  different  proportions  of  sand  were 
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directlydue  to  this  that  theyattachgreatcrimportance 
to  fine  grinding  than  English  manufacturers.  Im- 
provement in  England  has  gone  on  the  same  direc- 
tion as  in  Germany,  but  it  has  not  yet  proceeded 
so  far. 

The  best  German  cements  are  so  ground  as  to  leave 
a  residue  of  only  .3  to  10  per  cent,  on  a  7(i-mesh  (per 
inch)  sieve.  English  cements,  even  well  ground,  leave 
10  per  cent,  on  a  .DO-mesh  sieve. 

Diagram  IV.  shows  the  results  of  a  series  of  tests  by 
Messrs.  Dyckerhoff,  given  in  Mr.  Grant's  paper.  The 
same  cement  was  used  in  all  the  tests  ;  but  in  one 
series  the  cement  was  used  as  manufactured,  in  the 
other  after  sifting  through  a  tine  sieve.  The  former 
left  10  per  cent  on  a  .'50-mesh  sieve  ;  the  latter  all 
passed  through  a  180-mesh  sieve. 

Tlie  e(iuations  corresponding  to  the  curves  in  the 
diagram  are  as  follows  :— 

Neat  cement. 

Neat  unsifted  cement —  

y -353  + 122  V^^ 
Neat  sifted  cement — 

=  .346 -t-  Z&Vx^l 


y= 


tested  at  different  periods,  from  one  week  to  52  weeks. 
The  following  equations  give  the  results  :— 

Effect  of  Fineness  of  Grinding  (Boston). 


1  Cement +  Z  sand. 

Cement  unsifted —  

y-   75-1-  GOVa:-! 
Cement  sifted — 

.y  =  252+   53x7^1 
1  Cement  +  a  sand. 

Cement  unsifted—  

y=  31 -t-  46v'a;-l 

Cement  sifted —  

(/  =  136+  47v'.«-l- 


Henvinefss  of  Cement. —It  was  early  discovered  that 

heavy,  well-burnt  clinker  produced  better  cement  than 

I  the  lighter  under-burnt  clinker.     Hence  for  a  long 

I  time  it  was  prescribed  in  all  specifications  that  the 

;  cement  should  have  a  certain  weight  per  bushel. 

To  get  uniform  results  the  cement  is  sifted  through 
a  very  coarse  sieve,  and  allowed  to  fall  through  a 
funnel  three  feet  high  into  the  standard  measure. 
The  cement  is  strickled  ofi',  and  the  measure  weighed 
without  shaking.  The  size  of  the  measure  must  be  de- 
fined, as  the  cement  packs  closer  in  a  large  than  in  a 
small  measure.  Bauschinger  found  13  per  cent,  differ- 
ence between  the  weight  of  cement  in  a  .'iO-litre  and  a 
1-litre  vessel.  But  another  influence  affects  the  result. 
A  cement  ground  coarsely  will  give  a  heavier  weight 
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than  the  same  cementgrouud  finely,fo  that  theweight- 
test  is  a  premium  on  coarse  grinding.  Since  this 
has  been  understood,  the  weight-test  has  been  gene- 
rally abandoned. 

The  weight  per  cubic  foot  of  the  same  cement 
of  different  degrees  of  fineness  was  determined  at 
Boston,  with  the  following  results  : — 


r  cent,  retained 
on  120  sieve. 

0    

Weight  jier 
cubic  foot. 
75 

10    

79 

20    

82 

30    

86 

10    

90 

Diagram  V.  shows  these  results  plotted  in  a  curve. 
It  is  still,  however,  convenient  to  know  the  weight 
per  cubic  foot,  and  if  the  fineness  is  taken  into  ac- 
count it  afTords  some  indication  of  the  riuality. 


portions  of  the  same  sand  of  different  degrees  of 
fineness  obtained  by  sifting.  It  will  be  seen  that  the 
coarser  sands  give  brii[uettes  of  greater  strength  ;  but 
the  unsifted  sand  is  nearly  a.s  strong  as  the  coarsest. 
For  use  on  works  the  mixed  .sand  would  be  good,  but 
for  comparative  experiments  sand  of  a  definite  size 
is  preferable. 

By  coarseness  of  the  sand  we  mean,  primarily,  size 
of  grain.  Large-sized  sand  is  good  for  exactly  the 
inverse  reason  that  tine  cement  is  good.  Fine  cement 
coats  a  large  surface,  and  fits  well  into  the  interspaces 
of  the  sand.  Large-grained  sand  has  less  surface  to 
coat,  and  its  spaces  are  more  easily  filled  with  cement. 
Now,  uniform  size  of  grain  may  be  obtained  by  sifting. 
iStandardBerlinsandpassesthroughaiO-andisretained 
by  a  28-mesli  sieve.  But  sands  of  uniform  size  of 
grain  do  not  make  eiiually  good  mortar.    Two  sands 
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Influence  oj  the  kind  of  ,Sand  used  in  makinjj 
Cement-mortars. ~T\\&  sand  used  with  cement  in 
making  mortar  is  commonlydirected  to  be  clean, sharp, 
silicious  sand.  It  is  usually  specially  directed  that 
the  sand  should  be  free  from  clay.  Experiment  seems 
to  show  that  a  percentage  of  clay  does  not  really  harm 
the  cement.  But  leaving  this  question  aside,  and 
supposing  we  have  got  a  clean  siliceous  sand,  tests 
will  give  very  different  results,  according  to  the 
((uality  of  the  sand.  For  instance,  experiments  given 
by  Mr.  Grant  with  Berlin  standard  sand  and  a  coarser 
sand  give  the  following  equations  : — 

Standard  Berlin  sand.     Briquettes  pressed — 

.y=  73-)-31\''<^^-l 
Standard  sand.     Briquettes  not  pressed — 

y=  89-fl9v'^l 
Coarser  sand —  

y  =  172  +  28va;-l 

These  experiments  extended  over  a  year.  The  ex- 
jieriments  are  plotted  in  Diagram  VI. 

Diagram  VII.  shows  some  experiments  on  a  Port- 
land and  American  (Roscndale)  cement,  made  with  a 
sand  unsifted  (marked  mi.ad  on  the  diagram),  and  on 
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CUBIC    FOOT. 

sifted  through  and  retained  on  the  same  sieves  give 
different  tests.  There  is  something  in  the  form  of  the 
grains  and  the  kind  of  space  between  them— possibly 
even  something  in  the  chemical  condition  of  the  sand 
— which  affects  the  initial  strength  and  rate  of  hard- 
ening of  the  briquette.  The.se  different  qualities  are 
shown  very  clearly  in  the  following  characteristic 
equations,  deduced  from  experiments  by  Mr.  Arnold, 
at  the  Harbour  Works  at  Wilhemshaven.  The  tests 
are  1  cement  to  3  sand— the  same  cement  used 
throughout. 

Willierashaven  blue  sand— fine-grained  and  sharp — 

Daiigast  noniml  sand,  sifted  in  the  same  way  as  Berlin 
normal  sand— not  very  sharp — 

!/-124-f23\/i^l 
Dangast  common  building  sand — 

i/  =  l(io  +  13\>^l 
AVnngcroog,  coarser— clean  and  sharp- 

Berlin  normal,  clean  sharp  quartz  sand — 
y --loO  +  ii\  1:  -  1. 
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Influence  of  Proportion  of  Sand  on  (he  Strength  of  1  cement  to  3  sand,  the  whole  of  the  interstices  of  the 
the  ,Vo)-^n-.— Cement  mortars  are  weaker  than  neat  '  sand  cannot  be  filled  with  cement,  and  as  the  i)ropor- 
cement,  probably  because  the  adhesion  of  the  cement  '  tion  of  sand  increases  the  proportion  of  unfilled  space 


hlAGltAM    VI.— COAESE  AND  FINE  SAND  ((iKANT). 
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to  the  sand  i.s  less  than  the  tenacity  of  the  cement.  '  must  increase,  and  therefore  there  must  be  a  le.ss  sec- 

The  larger  the  proportion  of  the  sand  the  weaker  the    tion  to  break. 

mortar.     It  appears  that  even  with  a  proi}ortiou  of        From  a  series  of  tests,  by  Mr,  Elliot  Clarke,  of 
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about  500  briquettes,  all  made  with  the  same  cement 
(the  tests  extending  over  two  years),  I  get  the  follow- 
ing very  uniform  series  of  equations  : — 

ToRTLAND  Cement  Moktar,  with  different 
I'KoruRTioxs  OF  Sand  (Boston). 


Neat  Cement 

l/  =  303+6liyx-l 

ICement+lSand 

160+57       „ 

1 

+  2      „ 

126  +  41       .. 

1       , 

■       +3     ., 

95+36 

1       , 

.        +5     „ 

55+26 

Below  are  given  the  results  of  experiments  by 
Dr.  Bohme  on  the  influence  of  the  addition  of 
various  substances  to  cement.  Some  of  these,  such 
as  gypsum,  have  been  added  at  times  with  an  idea 
that  they  improved  the  cement  :  others  have  been 
added  occasionally  as  adulterations.  Slacked  lime 
has  occasionally  been  used  with  cement  in  very  cold 
weather.  It  will  be  .seen  that,  with  the  exception  of 
sifted  cement,  every  one  of  these  additions  reduces  the 
strength  of  the  cement  : — 

Vakiovs  Additions  (Bohme). 


{A,  Cement 

E, 

Sifted  cement:  C  Fine  sand  ;  I),  Slag: 
Brick-dust:  F,  Slaclc-lime.) 

MiXTUHE. 

Neat. 

1  Cement  to  3  Sand. 

100  A 

V 

=  583+  SS?/5^1 

y  =  l99+iiVx^l 

90  A-!-l«B 

198+  93 

213+45 

90A  +  10C 

526+  69 

128  +  65 

90  A  +  IOD 

469+  77 

128+59 

90  A  +  lOE 

452  +  107 

137  +  58 

90A  +  10F 

514+  71 

155+18 

50  A +50  F 

262+  88 

82+44 

Effect  of  Time  nf  Settinrj  on  ihc  (^xalities  of  a 
Crmenf. — There  is  a  prevalent  opinion  that  quick- 
setting  cements  do  not  continue  long  to  gain  in 
strength,  but  reach  a  maximum,  and  then  fall  otT,  or 
diminish  in  strength.  This  curious  diminution  in 
strength,  often  shown  in  experiments,  may  be  due 
to  minute  and  imperceptible  cracks,  but  I  am  a  little 
inclined  to  think  that  it  is  rather  an  error  of  testing 
than  a  real  loss  of  strength.  The  cement,  no  doubt, 
gets  more  brittle,  and  that  has  the  ett'ect  of  making 
the  test  more  difficult,  and  increasing  the  chance  of 
breaking  the  briquette  with  a  load  rather  less  than 
the  real  tenacity. 

Mr.  Grant  has  given  a  table  of  tests  of  quick  and 
slow  cements,  from  which  I  have  deduced  the  follow- 
ing characteristic  equations.  Mr.  Grant  does  not 
say,  but  I  believe  these  are  28-day  tests  of  mortar 
gauged  1  to  3  of  sand  :— 


Set  in 
Minutes. 

Quick  Cements. 

Set  in 
Hours. 

Slow  Cements. 

10 
20 
30 
45 

V=  7+  95rx^ 
34  +  113 
83-r  86 
23+  90 

5 
7 
10 
11 

!/  =  166+80?/.F^ 
101+91 
113-70 

140  +  67 

are  somewhat  exceptional.  Taking  the  means  of  four 
series  of  tests  on  ipiick  cements  and  four  on  slow 
cements  from  Bauschinger's  tables,  I  get  the  following 
equations  : — 


Gauged  neat 

1  Cement  to  3  Sand 


Quicit  Cements. 


V=I83+48^'a:-l 
y=  76+36^/x^l 


Slow  Cements. 


V=220+abVx  - 1 
y=  88+17»/iri 


These  results  show  that  the  slower  cements  have 
very  much  greater  initial  strength  than  the  quick 
cements,  but  I  think  the  quick  cements  in  this  table 


Here  the  slow  cements  have  gi-eater  initial  strength 
and  greater  rate  of  gain  with  age  than  the  quick 
cements,  but  the  difference  is  not  so  great  as  in  Grant's 
table.  At  any  rate,  the  opinion  is  general  that  the 
slower  cements  are  more  trustworthy.  The  German 
manufacturers  jiropose  different  standard  tests  for 
quick  and  slow  cements,  the  standard  being  higher 
for  the  slow  cements. 

Intfui'nci'  iif  Quantity  of  Water  on  the  Stren(itli  of 
Xcat  Cement  and  Cement  Mortar. — A  certain  quantity 
of  water  must  be  used  in  gauging  cement  or  cement 
mortar,  which  varies  with  the  character  of  the  cement. 
The  finest  ground  and  quickest  cements  require  most 
water.  Now,  unfortunately,  every  drop  of  water 
added  beyond  what  is  necessary  weakens  the  cement, 
and  this  is  the  chief  source  of  the  discrepancies  which 
occur  in  cement  testing.  In  purely  commercial  test- 
ing, it  is  naturally  and  not  unfairly  desired  to  get  the 
best  result  possible  out  of  the  cement.  In  this 
country  the  bri(iuettes  are  moulded  on  an  impervious 
slab  of  slate  or  marble  or  glass.  The  cement  is  gauged 
neat  with  the  least  amount  of  water  which  will  permit 
moulding,  and  the  very  stiff  paste  into  which  the 
cement  is  formed  is  pressed  into  the  moulds  as  rapidly 
as  possible.  To  get  uniform  results,  the  water  used 
must  be  very  accurately  measured.  It  varies  from  18 
t'o  25  per  cent,  of  the  weight  of  cement. 

In  Diagram  VIII.  are  shown  the  results  of  some  ex- 
periments at  Boston,  on  the  same  cement,  mixed  with 
different  proportions  of  water.  The  greatest  strength 
is  obtained  with  between  20  and  2.")  per  cent,  of  water. 
The  proportionate  difference  of  strength  as  the  time 
of  hardening  increases  is  less,  so  that  it  is  for  .short, 
one  week  tests,  that  the  quantity  of  water  makes  the 
greatest  difference. 

In  Germany  it  has  been  found  that  if  an  absorbent 
block  of  gypsum  is  used  under  the  briquettes  in  mould- 
ing, 5  per  cent,  more  water  may  be  used,  and  more 
uniform  results  obtained.  Although  the  gypsum 
block  is  hardly  ever  used  in  this  country,  I  think  it  is 
a  distinct  advantage  that  it  permits  us  to  gauge  the 
cement  to  a  condition  in  which  it  can  be  poured  into 
the  moulds  without  pressure.  But  in  Germany  the 
sand  and  cement,  or  cement  mortar  test,  is  almost 
always  used,  and  in  this  test  the  (juantity  of  water 
used  does  not  influence  the  strength  so  largely  as  in 
the  neat  cement  test. 

The  sand  or  mortar  test  has  other  advantages.  It 
corresponds  more  closely  to  the  conditions  in  which 
the  cement  is  actually  used,  and  in  plotting  the  results 
of  experiments  I  have  always  found  that  sand  tests 
plotted  in  smoother  curves  than  neat  cement  tests. 
Against  these  advantages  the  cement  and  sand  test 
has  one  drawback,  which  almost  precludes  its  use  in 
ordinary  commercial  testing,  and  that  is  that  the 
cement  mortar  hardens  more  slowly  than  neat  cement, 
so  that  i>!  days  at  least  should  beallmved  for  the  test. 
But  if  a  neat  cement  test  is  adopted  for  contract  pur- 
poses, the  engineer  should  make  cement  and  sand  tests 
for  his  own  information. 

Teat  for  .Soundness. — One  of  the  most  dangerous 
qualities  of  a  cement  is  a  tendency  to  blow  or  crack 
after  setting,  in  consequence  of  exj>ansion  due  to  the 
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chemical  actions  which  are  going  on.  Expansion  of 
this  kind  producing  cracks  is  commonly  due  to  the 
presence  of  unslacked  lime  in  the  cement  ;  gypsum 
added  as  an  adulteration  is  open  to  the  same  objection. 
The.se  substances  are  the  more  dangerous  that  they 
rather  add  to  than  detract  from  the  strength  of  the 
cement,  and  hence  escape  detection  by  the  ordinary 
test. 

That  Portland  cement  does  expand  in  hardening 
may  be  shown  easily  by  tilling  lamp  glass  chimnies 
with  the  cement,  and  placing  them  for  hardening  in 
water.  This  was  done  at  the  Boston  sewerage  works. 
With  both  neat  cement  and  cement  and  sand,  the 
chimnies  invariably  began  to  crack  about  the  third  day, 
and  in  the  course  of  10  days  the  glass  cracked  all  over. 
Some  glasses  cracked  in  this  way  are  placed  on  the  table. 


Measurement  of  Expansionof  Cement. — Bauschinger 
took  cubes  of  cement  of  4'8  inches  length  of  side. 
Twenty-four  hours  after  mixing,  a  small  brass  plate, 
about  i\j-inch  diameter,  was  fixed  into  two  opposite 
sides  of  the  cube,  by  cementing.  After  48  hours' 
hardening,  the  accurate  measurements  between  the 
brass  plates  were  commenced.  The  cube  was  placed 
in  a  mea.suring  instrument,  having  a  spring  touch  lever 
on  one  side  and  a  micrometer  screw  on  the  other. 
The  touch  lever  ensured  the  constancy  of  pressure 
between  the  measuring  points  and  the  block  to  be 
measured.  The  pitch  of  the  screw  was  very  accurately 
determined,  and  as  a  perfectly  constant  temperature 
cannot  be  insured  in  experiments  lasting  a  long  time, 
a  correction  for  the  expansion  of  the  cement  blocks  by 
heat  was  determined. 
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4  0        PER      CEN  T 


The  ordinary  test  for  soundness  is  to  make  a  pat  or 
cake,  two  or  three  inches  in  diameter,  and  half-an-inch 
thick,  with  thin  edges,  and  jilace  it  in  water.  If  the 
cake,  in  hardening,  shows  any  tendency  to  crack  or 
contort,  the  cement  is  dangerous. 

It  is  often  extremely  important  to  determine  the 
soundness  of  a  cement  in  a  shorter  time  than  this 
process  requires.  Now,  heat  accelerates  greatly  the 
hardening  process,  and  hence  sometimes  the  pats  of 
cement  are  placed  on  an  iron  plate  heated  by  a  gas  jet. 
Then  any  tendency  to  crack  shows  itself  in  a  short 
time.    This  may  be  called  the  baking  proce.ss. 

A  still  better  process  is  to  heat  the  pats  in  a  steam 
bath.  !Mr.  Faija  makes  a  convenient  apparatus,  con- 
sisting of  a  double  bath  with  regulated  gas  jet.  The 
water  in  the  outer  bath  is  kept  at  110°,  and  the  pats 
placed  in  the  steam  on  a  slip  of  gla.ss,  in  the 
inner  bath,  are  in  vapour  at  about  100°.  After  .')  or  (I 
liours  the  pat  is  hard  enough  to  be  placed  in  the 
water,  and  may  be  kept  cooking  for  20  hours.  If  at 
the  end  of  that  time  tne  pat  is  still  adherent  to  the 
glass,  and  without  cracks,  the  cement  is  perfectly 
sound. 


Neat  cement  briquettes  hardened  in  air  sometimes 
showed  a  small  expansion  at  first,  Init  all  ultimately 
shrunk  in  volume.  Neat  cement  brii|Uettes  hardened 
in  water  all  showed  a  very  small  expansion,  generally 
less  than  'O.'im.  in  120mm.  length  in  1(5  weeks.  With 
briquettes  mixed  with  sand  the  changes  of  volume 
were  of  the  same  kind,  but  smaller. 

Qiiidiie.'i!:  (if  LiwHnri.—l  believe  Mr.  Faija  first 
pointed  out  that  tlie  rate  of  loading  a  briquette  affected 
the  breaking  weight.  The  (piicker  a  briquette  is 
loaded  the  greater  the  load  which  can  be  got  on  before 
it  gives  way.  In  some  definite  experiments,  Mr. 
Faija  found  a  ditterence  of  2.3  per  cent,  in  the  breaking 
weight  of  exactly  similar  bricjuettes,  broken  quickly 
and  broken  slowly.  It  is  now  generally  reconnnended 
that  the  weight  should  be  added  at  the  rate  of  lOOlbs. 
in  15  seconds.  Mr.  Adie  has  devised  an  ingenious 
arrangement  for  regulating  the  speed  of  loading. 
j  Mr.  lieacon,  I  believe,  puts  half  the  probable  breaking 
'  weight  on  the  briquette,  and  leaves  it  12  hours,  and 
then  completes  the  test. 

Tests  bi/  Compression. — Almost  all  that  has  been 
said  thus' far  relates  to  the  ordinary  mode  of  testing 
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cements  and  cement  mortars  by  tensile  stress.  That 
mode  of  testing  was  adopted  for  mere  reasons  of  con- 
venience. The  cement  has  only  about  one-tenth  the 
strength  in  tension  which  it  has  in  compression. 
Hence,  for  tension  tests  a  small,  cheap,  easily  managed 
testing  machine  can  be  used.  For  compression  tests, 
the  testing  machines  must  be  much  larger  and  more 
co.stly.  But  as  a  matter  of  fact  cement  is  but  little 
used  in  positions  in  which  its  resistance  to  tension  is 
in  play.  The  most  important  works  in  which  cement 
IS  used  are  expressly  designed  to  avoid  tension  in  any 
part.  If,  indeed,  in  some  positions  structures  are  ex- 
I'osed  to  the  possibility  of  tensile  strains  due  to 
lailure  of  foundations  or  backing,  still  the  tensile 
stresses  so  developed  are  small  compared  with  the 
normal  crushing  stresses  for  which  the  structure  is 
designed. 

Tension  tests  having  been  adopted,  and  being  con- 
venient, no  doubt,  find  defenders.  Broadly  speaking 
a  cement  with  high  tenacity  will  be  strong  to  resist 
crushing  ;  but  the  correspondence  in  the  resistance  to 
the  two  kinds  of  stress  is  far  from  exact.  Bauschinger 
has  found  that  the  ratio  of  resistance  to  crushing  to 
resistance  to  ten.sion  varies  from  11  to  1  to  7  to  1,  and 
that  the  order  of  merit  for  cements  tried  for  tension 
is  not  the  same  as  the  order  for  crushing.  It  has  even 
been  said  that  crushing  tests  are  useless  and  in- 
accurate. If  they  have  proved  so,  it  is  only  because 
the  proper  conditions  of  accurate  testing  have  been 
neglected.  In  Bauschinger's  tests  of  u-inch  cubes, 
the  results  are  considerably  more  uniform  than  the 
tests  of  the  same  cements  in  small  briquettes  by 
tension. 

In  proper  crushing  experiments  two  conditions  ' 
must  be  fulfilled,  which  have  hitherto  been  too  much 
neglected  in  crushing  experiments.  (1.)  The  faces  of 
the  block  on  which  the  crushing  pressure  acts  must 
be  plane  parallel  surfaces.  (2.)  The  crushing  pressure 
must  be  uniformly  distributed  on  those  surfaces. 

In  moulded  blocks  of  cement  or  cement  concrete 
the  surfaces  are  hardly  ever  as  parallel  as  is  desirable. 
The  surfaces  are  generally  more  or  less  rough,  and 
more  or  less  warped.  I  ha\e found  a  very  convenient 
and  simple  way  of  getting  over  this  difficulty.  By 
striking  over  the  faces  a  thin  layer  of  gypsum  or 
parian  cement,  which  sets  immediately,  perfectly 
plane  and  parallel  faces  can  be  obtained  without  in 
any  way  altering  the  strength  of  the  block.  Weak 
as  these  cements  are,  thin  layers  stand  the  crushing 
pressure  perfectly. 

To  ensure  the  equal  distribution  of  the  crushing 
pressure  on  the  faces  it  is  only  necessary,  in  a  properly 
constructed  testing  machine,  to  interjjose  a  spherical 
joint  between  the  block  and  the  face  of  the  machine. 

I  have  on  the  table  some  large  blocks  (9-inch  cubes) 
crushed  in  this  way. 

Detection  of  Adultei-atum.  -The  means  of  detecting 
adulteration  of  cement  have  been  examined  by  Drs. 
R.  tt  W.  Fresenius.  Adulteration  by  lime  is  .'ihown 
by  too  low  a  .specific  gravity,  great  loss  by  ignition, 
high  alkalinity  of  aqueous  solution,  and  too  great 
absorption  of  carbonic  anhydride.  An  adulteration 
by  slag  is  shown  by  slightly  lowered  specific  gravity, 
lowered  alkalinity,  and  by  the  large  amount  oi 
chamaeleon  solution  which  may  be  added.  The 
details  of  the  methods  of  testing  are  given  in  a 
paper  abstracted  recently  for  the  Institute  of  Civil 
Engineers.* 

I  have  now  only  to  thank  you  for  the  attention  you 
have  given  to  this  lecture,  and  sum  up  the  general 
drift  of  the  lecture  in  a  conclusion  which  hiis  already 
been  urged  with  much  force  by  Prof.  Bauschinger. 
No  other  experimenter  has  had  greater  experience,  or 

•  Proc.  J.  C.  E.  Ix\i.\.  p.  3Vr. 


has  carried  into  the  work  of  mechanical  testing 
greater  scientific  knowledge.  For  ordinary  testing  of 
cement  the  ordinary  methods  must  suffice.  They 
serve  their  purpose  well,  they  cost  little,  and  in  the 
time  available  for  such  tests  they  are  the  best  to 
adopt.  But  for  the  full  determination  of  the  relative 
value  of  different  cemer.ts,  for  the  determination  of 
the  resistance  of  cement  in  the  conditions  in  which  it 
is  actually  used,  experiments  on  a  larger  scale,  with 
more  costly  apparatus,  and  extending  over  a  longer 
interval  of  time,  have  now  become  necessary. 

DISCUSSION. 

The  Chaikmax,  in  inviting  discussion,  said  they 
had  to  thank  Professor  Unwin  for  a  paper  whicli, 
although  not  strictly  on  chemical  line.s,  was  a  very 
useful  paper,  which  showed  the  necessity  they  all  felt 
for  physical  methods  of  investigation  as  applied  to 
many  practical  operations  which  they  had  to  carry 
on. 

Mr.  MujiFOED  said  he  had  had  occasion  to  make 
some  experiments  with  cement  in  clinker,  and  it 
appeared  to  him  that  when  ground  down  into  cement 
it  was  necessary  that  it  should  be  of  the  same  chemical 
composition  as  the  clinker,  and  it  occurred  to  him 
that  the  diagram  showing  the  weight  per  cubic  foot 
required  some  further  explanation.  Seeing  the  dif- 
ferent weight  per  cubic  foot  of  cement  according  to 
the  fineness  of  grinding,  it  appeared  to  him  that 
probably  the  coarser  portion  which  was  left  behind 
on  the  sieve  consisted  of  the  harder  constituents  of 
the  clinker,  and  were  probably  of  different  chemical 
composition,  and  probably  contained  more  silicious 
matter.  He  had  passed  cement  through  a  machine 
which  gradually  reduced  the  clinker  to  powder,  and 
he  found  on  eliminating  the  fine  from  the  coarse  in 
the  first  process  he  got  a  very  large  proportion  of 
lime  and  a  small  proportion  of  silica,  and  he  then 
took  that  part  which  would  not  pass  through  the 
sieve,  reduced  that  to  the  same  degree  of  fineness  as 
that  which  came  otf  in  the  first  operation,  and  then 
thoroughly  intermixed  the  two,  and  having  sent 
them  to  a  cement  manufacturer  who  submitted  them 
to  very  severe  tests,  he  found  that  that  which  came 
off  first — the  softer  portion,  as  he  considered — would 
bear  scarcely  any  strain.  The  more  silicious  particles 
when  reduced  to  powder  would  bear  a  little  more 
strain,  but  when  a  mixture  of  the  two  was  formed, 
a  very  good  cement  was  made.  He  should  like 
to  know  if  cement  which  weighed  seventy-five  pounds 
to  the  cubic  foot  would  bear  the  same  strain,  and 
was  of  the  same  composition  as  that  which  weighed 
ninety  pounds  ? 

A  Membek  said  he  had  long  acquaintance  with 
Portland  cement,  which  at  one  time  was  not  con- 
sidered genuine  unless  it  had  a  "  blue  "  shade.  Other 
and  wi.-^er  tests  were  hajipily  now  applied  and  requi- 
site. He  was  curious  to  know  whether  the  common 
salt  which  was  in  the  Medway  mud  was  an  essential 
constituent?  If  so,  was  salt  used  in  any  proportion 
in  the  jiroduction  of  cement  from  materials  inland  ? 

Mr.  W.  CuowDEK  said  he  had  jiurchased  con- 
siderable quantities  of  cement,  and  for  want  of  better 
he  ai^plied  the  sieve  test.  He  quite  agreed  that 
cement  should  be  as  finely  ground  as  possible,  since 
the  coarse  particles  of  genuine  cement  practically 
acted  as  so  much  sand  and  were  diluents.  He  would 
be  glad  to  know  what  was  the  .standard  sieve  for 
cement,  but  since  machinery  had  now  been  so  much 
improved,  he  saw  no  reason  why  the  100-mesh  sieve 
should  not  be  taken  as  a  standard. 

Mr.  A.  E.  Fletchek  thought  the  value  of  the  prin- 
ciple of  examination  or  testing  had,  in  the  case  of 
cements,  been  eminently  useful.  By  the  use  of  the 
machine  before  them,  contractors  had  a  reliable  test. 
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He  asked  if  the  expansion  of  cements  varied  according 
to  the  proportions  of  sand  and  cement  1 

Mr.  Bkrnays  said  he  liad  had  a  little  experience  in 
the  use  of  cement,  and  could  appreciate  the  ditficulty 
on  apjilying  a  proper  amount  of  water.  In  tc-itinj; 
small  bricpiettes  one  inch  square,  he  found  after  a 
month  some  of  the  ordinary  modern  cements  bore 
over  (iOO  pounds  per  .S(|uare  inch,  but  that  was  only 
after  they  had  got  some  experience  as  to  the  proper 
amount  of  water.  At  first  they  used  thirty  jier  cent., 
and  could  not  get  it  to  set  at  all ;  the  briijuettes 
would  lie  sometimes  a  week  without  getting  hard, 
but  by  gradually  reducing  the  water  to  about  twenty 
per  cent,  they  found  they  had  an  excellent  cement. 
They  were  using  one  of  Mr.  P.  Adie's  machines, 
which  was  exceedingly  ingenious  and  simjile,  and 
gave  a  good  result ;  the  only  difficulty  he  found  was 
at  the  point  wliere  the  two  hooks  grasped  the 
bri(|uette  ;  unless  they  were  very  carefully  centered 
and  kept  vertical  the  result  varied  very  much.  If 
some  alteration  could  be  made  in  the  machine  in  that 
respect  it  would  be  an  advantage.  At  present  you 
might  have  two  bri<juettes  taken  from  the  same 
mould  on  the  same  day,  one  bearing,  perhaps,  200 
pounds  more  pre.ssure  than  the  other,  simply  from 
the  dirt'erence  in  the  mode  of  grasping.  The  question 
raised  by  Mr.  Mumford  seemed  a  very  pertinent  one, 
and  he  had  no  doubt  the  difference  in  the  strength  of 
cement  when  sifted  and  unsifted  had  something  to  do 
with  its  chemical  character,  as  well  as  with  the  mere 
size  of  the  grains.  He  could  quite  understand  th:it 
in  grinding,  the  hard  particles  being  at  the  same  time 
chemically  different  would  be  less  affected  than  the 
soft  ones,  and  reraainin"-  behind  on  the  sieve  the 
chemical  composition  of  the  cement  under  test  was 
altered.  After  cement  had  been  passed  through  the 
sieve,  the  coarse  particles  should  be  re-ground  and 
mixed  with  the  rest. 

Mr.  AV.vLL.vcE  (Glasgow)  said  he  had  occasion  to 
make  a  number  of  tests  of  Portland  cement,  sent  to 
him  to  find  out  why  they  were  defective.  He  had 
invariably  found  that  analysis  led  to  very  little  if  any 
result,  but  when  he  sifted  them  the  discovery  was 
made  that  in  all  the  bad  samples  there  was  too  large 
a  proportion  of  coar.se  particles.  His  experience 
agreed  with  that  of  Mr.  Lees  of  the  Clyde  Naviga- 
tion, who  had  used  many  thousands  of  tons,  and 
tested  it  regularly.  The  average  cement  sliouhl  not 
contain  more  than  fifteen  jier  cent,  which  would  not 
jiass  through  a  (JO-mesh  .sieve,  anci  seventy  per  cent, 
of  it  should  ]iass  through  a  sieve  of  90  meshes  to  the 
inch.  His  experience  was  simply  this,  that  chemical 
analysis  was  of  little  use,  but  that  sieving  and  prac- 
tical tests  such  as  those  which  had  been  referred  to 
were  tho.se  which  should  be  made.  The  testing  of 
neat  cement  was  of  little  value,  because  cement  was 
never  so  used  practically.  With  regard  to  sand,  there 
was  no  doubt  that  practice  had  pointed  out  that 
coarse  sharp  sand  was  the  best,  simply  because  there 
was  a  less  extent  of  surface  to  cover.  The  rea.son 
why  Portland  cement  so  rapidly  supplanted  Roman 
was  because  it  set  so  much  slower,  and  so  gave  time 
for  a  thorough  mixing  of  the  water  and  sand.  The 
Portland  cement  improved  in  quality  the  older  it 
became.  The  previous  speaker  had  anticipated  a 
question  which  he  was  going  to  put,  whether  the 
experiments  in  the  glass  cylinder  were  made  with 
neat  cement,  or  cement  and  sand  ?  P.ecause,  of  course, 
sand  had  a  marked  effect  in  diminishing  the  exjian- 
sion. 

Professor  Unwin,  in  reply,  said  the  first  point 
raised  was  whether  the  apparent  variation  of  density 
was  due  to  segregation  of  the  materials  by  sifting  ? 
To  a  limited  extent  that  might  be  so,  and  his  own 
impression  was  that  iirobably  the  harder  aud  better 


burnt  clinkers  chiefly  made  the  coarser  particles,  and 
to  that  cause  part  of  the  variation  would  be  due  ;  but 
there  was  a  much  greater  variation  of  density  than 
could  be  exjilained  in  that  way,  and  it  was  mainly 
due  to  mere  difference  of  packing.  The  other  point 
raised  was  as  to  the  expansion  of  Portland  cement. 
Until  lately  the  real  facts  had  not  been  at  all  known, 
and  they  were  only  now  known  through  some 
exceedingly  delicate  and  beautiful  measurements  by 
Bauschinger.  He  had  found  that  all  good  Port- 
land cements  hardened  under  water  slightly  ex- 
{landed,  and  they  expanded  more  when  gauged 
neat  and  not  mixed  with  sand.  The  expansion  went 
on  for  a  long  time,  l)Ut  was  extremely  small,  05  of  a 
millimetre  in  ]'20  millimetres  as  a  maximum.  It 
was  only  by  some  rather  delicate  test  like  the  lamp 
glasses  exhibited  that  this  expansion  could  be  made 
obvious. 


NOTE  ON  SO-CALLED  "  PANCLASTITE." 

BY   H.    SPEENflEL,    PH.D.,   F.R.S. 

In  "Notice  sur  la  Panelastite,  etc..  'par'  Eugene 
Turpin,  Paris,  E.  Bernard  it  Cie.,  1882,"  we  read  :— 

P.  11.  —  ''  PANCLASTITE.  (Biise  tout  ;— lie  :  irav,  tout ; 
/cXau,  je  brise. )     Explosifs  a  base  di:  peroxi/de  d'azote. 

"  Principe  dccouvert  par  Eng.  Turpin  (1878  ;i  1882). 

"  Le  corps  eomburant  est  le  peroxyde  d'azote  pur  et 
anhydre  a  Tetat  liquiile. 

"  Cette  section  a  cela  ile  tout  .-i  fait  rcniarqiiable,  c'est 
Qu'aucun  lies  proiluits  qui  cntrent  dans  la  composition 
lies  nombreux  explosifs  qui  en  font  jiarlie  n'a  jamais 
etc  employe  u  la  confection  il'uu  autre  inOIauge  ilt'tonant. 
Le  comburaut  ou  les  combustibles  u'out  jamais  ete 
appliques,  en  aueun  cas,  dans  ce  but,  soit  ensemble,  soit 
separeuient,  tanilis  que  il.ins  les  Ire,  '2e  et  4e  sections  on 
retrouve  le  soufre  et  le  cliarlion. 

"  Recherchant  de  suite  toiite  ce  que  pouvait  lui  ilonner 
la  decouverte  de  cc  nouveau  principe,  M.  Turpin  est 
parvenu  u  produire  plus  de  cent  explosifs  nouveaux, 
c'est-a-dire  un  nombre  plus  consiiiiTable  que  celui  qui 
conqirend  tous  les  explosifs  connus  antcrieurement. " 

P.  5. — "La  Panc/dstite  est  dans  ce  dernier  cas.  De- 
couverte par  M.  Eugene  Turpin,  elle  constitue  une  in- 
vention de  principe  qu'il  ne  faut  pas  coufondre  avee  une 
invention  rejiosant  sur  des  principes  connus,  ce  qui  est 
le  cas  lie  la  dynamite  ;  les  inventions  tie  principe  sont 
extremement  rares  et  tendent  a  diminuer  encore  au  fur 
et  ii  mesure  que  le  progrcs  se  developpe,  tandis  que  les 
inventions  d'application  ou  de  pcrfectionnement  aug- 
mentent  constanunent." 

On  this  "invention  de  principe"  Sir  Frederick 
Abel,  in  his  Presidential  Address  at  the  annual 
meeting  of  the  Society  of  Chemical  Industry,  July 
11,  1883  (vol.  ii.  p.  .31.3),  kindly  expresses  himself 
thus  ; — 

"  Sprengel  urged  that  tlie  facts  brought  forward  by 
him  were  susceptible  of  imjiortant  apjilication,  because 
jiowerful  explosive  cartridges  or  charges  luiglit  at  any 
time  be  rapidly  jn'epared  from  two  ingredients  which, 
kept  separately,  are  non -explosive.  The  suggestion  to 
deal,  in  mining  or  nulitary  operations,  with  liiglily- 
I  corrosive  and  more  or  less  volatile  liquids,  upon  the 
I  extensive  scale  which  would  be  necessary  if  Sju-engel's 
.system  were  turned  to  practical  account,  has  not  com- 
mended itself  to  those  cxjierienced  in  such  matters  ;  but 
attention  has  quite  recently  been  directed  to  the  subject 
by  a  j\I.  Eugene  Turpin,  who  iiuts  forward  as  an  inven- 
tion of  his  own  what  he  calls  a  new  series  of  explosives, 
j  whiih  he  has  christened  '  Panelastite,'  but  which  are 
actually  Sprengel's  explosive  mixtures.  In  his  memoir 
of  1873,  Sprengel  gives  a  table  of  the  total  percentages 
of  oxygen,  and  tlie  percentages  of  available  oxygen,  in 
a  great  nundicr  of  oxidising  agents,  and  the  superiority 
of  monohydrate  of  nitric  acid  over  the  majority  in  the 
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latter  respect  is  there  shown.  Turpin  uses,  or  says  he 
uses,  anhydrous  nitrogen  peroxide  as  tlie  oxiilisinj;  ajrent 
in  his  I'andastite  series,  together  with  carbon  l)isnl|ihite 
or  nitro  products  of  liydrocarhons.  He  tlierefore  tarries 
out  Sprengel's  sug;,'estions,  selecting  for  tlie  purpose  an 
oxidising  agent  of  comparatively  costly  .'unl  inconvenient 
nature,  and  certainly  not  superior  in  oxiilising  power  to 
the  strongest  commercial  nitric  acid.  The  pulilication 
in  France  of  researches  or  inventi(uis  as  original,  the 
results  or  description  of  which  have  long  been  published 
in  Kngl.and,  is  an  occnrrence  to  which  we  are  not  un- 
accustomed, and  so  the  pcrfiirmances  of  Sprengel's 
oll'spring,  furnished  by  M.  Tnrpiii  with  an  impressive 
fanuly  name,  are  exliibited  at  Chatou-Kueil,  near  Saint 
(ierniain,  with  much  llourish  of  trumpets,  and  have 
recently  been  ollicially  reported  upon  by  a  lioyal 
Engineer  olhcer  as  marvels  of  novelty  and  of  explosive 
power." 

Though  it  may  appear  to  be  somewhat  late  to  refer 
at  this  time  to  the  foregoing  comments  on  my  )iaper 
in  the  Juurnal  of  the  Chemmd  SucMji  of  August, 
18V3,  I  hope  that  the  importance  which  this  matter 
promises  to  attain  will  excuse  and  justify  the  follow- 
ing note  :— 

A'o/c— The  "  beau  ideal "  of  a  detonating  explosive 
is  a  mixture  of  S  parts  (88;)  per  cent.)  of  licjuid  oxygen 
and  1  part  (ITl  per  cent.)  of  liquid  hydrogen. 

In  my  jiaper  of  187.3  I  say  (page  799)  :— "On  refer- 
ring to  the  foregoing  table  the  reader  will  be  re- 
minded that  peroxide  of  hydrogen  is  the  highest 
oxygen  compound  known,  while  nitric  anhydride  is 
the  compound  which  (contains  the  largest  amount  of 
oxygen  available  for  combustion  (74  ])er  cent.).  But 
as  this  compound,  as  well  as  the  next  two,  nitric 
perox,ide  (()9'5  per  cent,  oxygen)  and  tetranitro- 
methane  ((ir)'3  per  cent,  oxygen)  are,  at  present,  on 
account  of  their  nature  and  their  difficult  prepara- 
tion, mere  chemical  curiosities,  my  attention  naturally 
turned  to  the  fourth,  to  nitric  acid  {(j'i'b  per  cent, 
oxygen),  which  is  a  cheaj)  and  common  article  of 
commerce." 

Now,  when  M.  Turpin's  attention  turned  to  the 
second  oxidiser  on  my  list — to  nitric  )ieroxide — he 
found  that  this  substance  does  not  con  ode  metals, 
such  as  iron,  copper,  and  tin  under  356'  F.  (180°  C.) ; 
and  further,  that  combustible  liquids,  such  as  petro- 
leum, carbon  bisulphide,  and  nitrobenzene  are  readily 
soluble  in  nitric  jjeroxide  iritliuid  rise  of  temperature. 
These  are  valuable  properties,  _/irst  noticed  by  M. 
Tiirjiin. 

What  was  formerly  a  chemical  curiosity  is  now  an 
article  of  commerce.  Nitric  peroxide  may  be  bought 
to-day  at  eighteen-pence  the  pound,  and  I  see  ways 
and  means  of  producing  it  a  great  deal  more  cheaply. 
Nitric  peroxide  is  a  yellowish  liquid,  heavier  than 
water  (sp.  gr.  =  l-4r)l)  and  boils  at  IX"  V.  (•li"  C), 
but  may  be  kept  like  ether  or  similar  volatila  liquids. 
In  France  it  is  sent  about  in  tinned-iron  cans. 

Taking  as  a  typical  example  a  benzene,  mixture 

C.H.  =  18-i  =  'I;?^")  ^G2GC0.j 

lOO'O 

we  see  that  the  184  parts  of  benzene  rei|uire  56  8 
parts  of  oxygen  for  the  oxidation  of  their  carbon 
and  hydrogen  to  carbonic  acid  and  water.  This 
oxidation  or  combustion  takes  place  at  the  moment 
of  explosion  at  the  expense  of  the  56'8  parts  of  oxy- 
gen contained  in  the  rest  of  the  mixture — the  81 '6 
parts  of  nitric  peroxide.  No  other  explosive  now  in 
use  (including  blasting  gelatin)  contains  weight  for 
weight  a  greater  amount  of  combustible  matter,  and 
as  an  explosion  of  these  bodies  is  simply  a  sudden 
combustion,  I  again  beg  to  draw  attention  to  the  fact 


that  the  oxygen  available  for  combustion  in  gun- 
cotton  is  most  jirobably  not  more  than  32'3  per  cent., 
and  in  nitroglycerin  42'3  per  cent.,*  while  in  this  case 
we  have,  without  a  doubt,  Sti'S  per  cent.  Hence  no 
other  explosive  now  in  use  can  rival  this  and  similar 
mixtures  in  power,  as  I  published  in  1873.  They 
still  remain  the  most  poirerfn/  explosives  known. 

It  hardly  need  be  .said  that  an  explosive  of  this 
nature  consists  of  two  parts — an  oxidising  and  a  com- 
bustible agent,— and  that  M.  Turpin  with  the  same 
naicete  lays  claim  not  only  to  the  first,  but  also  to 
the  latter  half  of  the  subject. 

None  of  my  .sY//«'^/-explosives  are  licensed  in  Eng- 
land, though  many  of  them,  when  mixed,  are  much 
less  sensitive  to  concussion  than  common  gunpowder. 
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THE   PRESIDEXT   IN   THE   CHAIR. 

COTTON-SEED  OIL  :  ITS  COLOT'RINO 
MATTER  AND  MUCILAGE,  AND  DESCRIP- 
TION OF  A  NEW  METHOD  OF  RECOYER- 
ING  THE  LOSS  OCCUItRING  IN  THE 
REFINING  PROCESS. 

BY  JAMES  LONGMORE. 

The  uses  of  cotton  seed  form  a  rai>idly  increasing 
industry,  and  the  imjiorts  into  the  United  Kingdom 
in  1885  reached  275,000  tons.  The  manufacture  in 
the  United  States  is  probably  ten  times  that  amount, 
and  considerable  quantities  are  crushed  on  the 
Continent. 

The  oil  expressed  from  the  seed,  when  refined,  is 
largely  u.sed  for  edible  and  soap-making  purposes. 

Crude  cotton-seed  oil  is  of  an  intense  ruby,  nearly 
black  colour,  due  to  its  hohling  in  solution  a  powerful 
vegetable  colouring  princi|)le.  This  peculiarity  dis- 
tinguishes it  from  all  other  oils.  The  oil-cells  appear 
in  the  seed  as  brown  specks  dispersed  through  the 
albuminous  matter. 

Until  the  present  refining  process  was  discovered, 
the  crude  oil  was  practically  useless  for  commercial 
purjioses,  as  it  communicated  a  powerful  stain,  due  to 
the  colouring  matter  it  C(Uitained.  This  latter,  ac- 
cording to  results  obtained  by  the  autlmr,  amounts  to 
10  to  15lb.  jier  ton  of  oil  ;  the  jiroportion,  however, 
varies  con.siderably.  The  woody  husk  of  the  seed 
also  contains  a  large  quantity  of  apparently  the  same 
nature. 

This  colouring  matter  has  now  been  isolated  by  the 
author,  with  the  result  of  throwing  some  light  upon 

«  Of  these,  bj-the-byc.  only  S.S'.S  per  cent,  can  be  utilised  for 
want  of  fuel,  as  pointed  oui  by  me  in  my  patent  of  1871.  and 
veriHed  four  years  later  by  the  force  of  Nobel's  blaslintt  gelatin, 
in  which  the  excess  of  3j'.'  per  cent,  of  oxygen  is  utilised  by 
the  dissolved  gun-cotton,  an  explosive  too  rich  in  carbon. 
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its  nature.  In  its  dry  state  it  is  a  light  powder  of 
pungent  odour,  of  a  brown  earthy  colour,  and  pos.sess- 
ing  powerful  dyeing  j]roiiertie.s.  A  .small  proportion 
of  it  is  soluble  in  water,  but  the  principal  bulk  dis- 
solves only  in  alcohol  or  alkalis,  and  it  is  upon  the 
latter  projierty  that  the  success  of  the  present  refining 
process,  and  the  method  now  proposed  for  treating 
the  mucilage,  is  deiiendent.  It  is  qaite  insoluble  in 
all  acids. 

The  following  is  a  description  of  the  method  of 
expression  and  refining  of  the  crude  oil  universally 
adopted  in  this  country  : — 

The  seed  is  first  crushed  by  passing  through  rollers, 
and  then  ground  to  a  fine  state  of  division  untler 
edge-runners.  When  sufKciently  reduced  it  is  trans- 
ferred to  steam-jacketed  kettles,  and  heated  for  about 
10  minutes  to  a  temperature  sufficient  to  render  the 
oil  more  easily  exi)ressible,  and  to  coagulate  the  albu- 
men of  the  seed.  To  this  operation  the  author  draws 
special  attention,  as  it  will  be  shown  to  have  an  im- 
portant bearing  ujion  the  question  of  recovering  the 
oil  from  the  mucilage.  From  the  kettles,  the  finely- 
ground  and  heated  seed  is  placed  in  bags,  each  making 
acake  weighing  about  lOlb.,  and  subjected  to  power- 
ful hydraulic  pressure  for  15  minutes.  The  crude, 
nearly  black  oil,  containing  all  the  colouring  matter 
in  solution,  is  by  this  means  expressed,  and  runs  into 
a  tank,  from  which  it  is  transferred  to  the  refinery. 
The  next  step  is  to  remove  the  colouring  matter,  the 
process  bringing  the  oil  to  a  light  straw  or  yellow 
colour. 

This  is  eft'ected  in  the  method  now  in  use,  by  treat- 
ing the  crude  oil  with  about  10  to  15  per  cent  of 
caustic  soda  lye  of  10'  to  12' Tw.  This  operation 
varies  considerably,  but  merely  as  to  the  (juantity  and 
strength  of  lye  used,  some  refiners  using  a  greater 
strength  than  that  given,  and  lessquantity.  Theqmdity 
of  the  oil  governs  this  to  agreat  extent,  old  oil  requiring 
more  lye  than  new,  etc.  A  lye  as  strong  as  40'  Tw. 
is  often  used;  within  that  limit  the  variation  is  almost 
purely  a  matter  of  choice,  but  the  application  is  in  all 
cases  the  same.  The  refining  ves.sel  used  is  an 
ordinary  iron  tank,  but  should  be  of  fair  depth.  To 
a  charge  of  10  tons  of  crude  oil,  about  30  cwt.  of 
caustic  .soda  lye  of  10°  to  12°  Tw.  will  be  required. 
The  lye,  after  preparation,  is  allowed  to  cool  down  to 
about  60°  F.,  and  the  oil  is  refined  cold.  The  tank  is 
provided  with  a  mechanical  agitator,  and  the  opera- 
tion commences  by  a  brisk  agitation  of  the  oil, 
which  is  maintained  to  the  end.  For  this  purpose 
air,  instead  of  the  agitator,  driven  by  a  pump  through 
perforated  pipes  laid  in  the  bottom  of  the  tank,  is 
often  used  ;  this  action,  though  good,  has  a  tendency, 
the  author  finds,  to  oxidise  a  portion  of  the  oil, 
which  becomes  pure  loss  ;  and  a  considerable  quan- 
tity of  oxidised  acid  oil  will  often  be  found  on 
analysis  in  the  mucilage.  The  agitation  by  either  of 
thes3  methods  being  continued,  the  soda  lye  is  allowed 
to  run  slowly  and  gradually  into  the  oil  through 
perforated  pipes  extending  over  the  surface  of  the 
tank,  so  as  to  give  an  e<iual  distribution.  As  the 
agitation  proceeds  the  lye  and  oil  mix,  and  the  oil 
now  gradually  becomes  full  of  black  Hocculent  par- 
ticles of  soap,  cau.sed  by  the  partial  saponification 
of  a  portion  of  the  oil  by  the  caustic  soda  lye. 
The  agitation  is  continued  for  about  half-au- 
hour,  and  if,  at  the  end  of  that  time,  a  portion  is 
taken  out  and  allowed  to  stand,  the  soapy  particles 
will  be  found  to  precipitate  from  the  oil,  which,  if 
then  nearly  deprived  of  colour,  the  operation  is 
finished  ;  if  not  sufficiently  free  from  colour,  more  lye 
must  be  added,  and  the  agitation  continued  until  tlie 
desired  degree  of  whiteness  is  obtained.  The  charge 
of  oil,  after  this  operation  is  completed,  is  then 
allowed    to    stand  for  12    to  15  hours,  or  until  the 


I  "mucilage,"  or  partially-saponified  portion  of  the  oil 

I  with  the  li(|uid  excess  of  lye  used,  has  precipitated. 

If  a  strong  lye  has  been  used,  this   mucilage  will  be 

•solid,  but  if  weak  lye  is  used,  the  soap  will  dissolve 

as  formed  in  the  excess  of  liquid,  and  the  mucilage 

be  sufficiently  fiuid  to  run.    As  soon  as  the  mucilage 

!  has  entirely  iirecipitated,  the  clear  refined  oil  is  run  off 

I  from  the  sediment,  and  the  refining  completed  by  the 

i  subsequent  operations  of  washing  and  bleaching.   The 

quantity  of  lye  used  is  sufficient  to  saponify  about 

7i  per  cent,  of  the  oil,  and  a  charge  of  10  tons  will  be 

found  to  lose  on  the  average  about   1.5cwt.  by  the 

operation.   The  loss,  however,  is  not  always  tlie  same, 

and  varies  with  the  quality  and  description  of  the  oil 

used  from  4  to  10  per  cent. 

The  success  of  this  process  is  evidently  due  to  the 
projierty  the  colouring  matter  posses.ses  of  .solubility 
in  alkalis,  the  greater  affinity  of  which  removes  the 
former  from  the  oil.  Unfortunately,  however,  the 
caustic  soda  used  as  a  solvent  produces  an  inevitable 
saponification  of  a  portion  of  the  oil,  which  is  thus 
lost,  and  the  alkali  is  also  thus  rapidly  neutralised, 
and  a  larger  quantity  required  than  would  otherwise 
be  the  case.  The  jiarticles  of  soap,  however,  seem  to 
be  sufficiently  alkaline  at  the  moment  of  formation  tc 
'  enclose  within  them  the  colouring  matter,  which  is 
I  thus  precipitated  from  the  rest  of  the  oiL  It  is  this 
principle  of  .solubility  in  alkali,  which  the  author, 
having  ascertained,  has  carried  further,  and  applied 
to  the  mucilage  itself,  thereby  in  turn  refining  it. 

The  crude  oil  contains  a  considerable  quantity  of 
free  stearine,  and  this  is  more  especially  the  case 
when  the  oil  has  been  allowed  to  stand  any  time  before 
refining  :  this  free  stearine  is  the  first  attacked  by  the 
lye  in  the  refining  process,  and  all  goes  into  the 
mucilage,  the  grease  in  which  is,  therefore,  of  much 
better  quality  or  "body"  than  the  refined  oil  itself, 
but  containing,  in  a  condensed  condition,  all  the 
i  colouring  matter  of  the  crude  oil. 

It  would  therefore  appear,  from  the  explanation  of 
the  process  of  refining  the  crude  oil,  just  given,  that 
"  mucilage"  is  simply  partially-made  soap  in  the  first 
stage  of  prejiaration,  that  might  be  readily  made  into 
finished  soap  by  ordinary  methods,  but  containing  a 
large  quantity  of  vegetable  colouring  matter  unfitting 
it  for  industrial  purposes.  For  some  reason,  however, 
not  previously  discovered,  which  has  hitherto  baffied 
all  attempts  to  use  it  for  the  purpose,  the  mucilage 
has  not  been  convertible  into  true  soap,  nor  has  it 
been  found  possible  to  sufficiently  free  it  from  the 
colouring  matter.  The  mucilage  has,  therefore, 
always  been  .sold  at  a  nominal  figure  to  grea.se  dis- 
tillers for  manufacture  into  stearine— chiefly  employed 
in  inferior  candles,  and  the  adulteration  of  tallow. 
The  portion  of  oil  saponified  in  the  refining  process  is, 
therefore,  practically  at  present  almost  pure  lo.ss  to 
the  refiner.  It  is  this  loss  which,  in  the  form  of 
mucilage,  the  author  has  made  the  subject  of  investi- 
gation. As  a  result,  he  gives  the  methods  to  be 
described  for  regenerating  and  recovering  the  oil 
hitherto  lost,  "as  refined  and  decolourised  fatty 
acids,"  the  colouring  matter  being  extracted  for  use 
as  a  dye.  The  fatty  acids,  as  recovered,  can  lie  dis- 
solved in  the  refined  oil,  or  used  direct  for  soap- 
making  purposes.  This  amounts  to  practically 
refining  cotton-seed  oil  without  loss  in  weight. 

The  first  methods  employed  by  the  author  with 
mucilage  were  chiefiy  for  the  purpose  of  extracting 
the  colouring  matter  it  contained  for  use  as  a  dye. 
The  inuciLage  was  dis.solved  in  four  or  five  times  its 
weight  of  water,  made  strongly  alkaline  by  the  addition 
of  caustic  soda  lye  to  effect  the  solution  of  the  colour- 
ing matter.  The  resulting  sojp  was  then  separated 
by  the  addition  of  common  salt,  and  the  excess  lye, 
being  strongly  alkaline,  retained  a  considerable  por- 
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tion  of  the  colouring  matter  in  .solution.  By 
neutralising  the  excess  lye  with  sulphuric  acid,  the 
colouring  matter  was  iireci]iitated,  and  then  separated 
and  dried.  The  soap  obtained  by  this  means  was 
useless,  always  remained  of  a  imrple  colour,  which 
gave  a  strong  stain,  and  on  boiling  upon  a  saline 
solution,  for  the  purpose  of  conversion  into  bar  soap 
by  the  usual  method,  was  converted  into  thick  frothy 
scum,  the  curd.s  of  which  did  not  coalesce  upon 
becoming  quiescent,  and  always  remained  mixed 
with  more  or  less  of  the  black  lees.  Care  was  taken 
that  the  solution  of  soap  was  not  made  so  dilute  as 
to  cause  the  soap,  on  seimration,  to  be  precipitated 
as  a  di-stearate  o{  the  alkali,  which  \\()uld  be  after- 
wards inconvertible  into  true  soap,  and  there  was 
no  apparent  reason  why  the  oil  of  the  mucilage  should 
thus  work  differently  from  other  cotton  oil,  and  refuse 
to  make  soap.  This  was,  however,  the  result  that  has 
always  attended  more  or  less  the  efforts  to  utilise 
mucilage  for  soap.  The  author  found  that  the  use  of 
salt  as  a  separant  was  largely  the  cause  of  the  effects 
experienced,  that  it  tended  to  reduce  the  solubility  of 
the  colouring  matter,  thus  preventing  its  removal, 
altered  it  from  its  natural  colour  of  yellow  to  a  dis- 
agreeable blacki-sh  purple,  and  for  a  reason  afterwards 
discovered  and  to  be  described,  produced  the  frothy 
character  of  the  soap. 

A  greatly  improved  result  was  obtained,  therefore, 
by  entirely  substituting  caustic  soda  lye  for  common 
.salt  as  a  separant.  By  this  means  a  perfectly  clear 
soap  of  smooth  close  texture  and  good  weight  was 
obtained,  and  the  great  solvent  power  of  the  caustic 
soda  lye  sufficiently  decolourised  it  for  dyers'  use.  The 
soap  obtained  by  this  method,  when  freshly  cut,  was 
of  a  light  yellow  colour,  and  perfectly  transparent, 
the  exposed  surface  rapidly  oxidising  to  a  brown. 
The  blackish  purple  colour,  always  the  result  of  the 
use  of  salt,  was  avoided,  and  the  soap  gave  no  stain. 
It  usually  contains  about  50  per  cent,  fatty  acids  ;  if 
required  more  concentrated,  it  must  be  boiled  upon 
salt  after  decolourisation. 

It  was  by  this  means  possible  to  convert  mucilage 
to  good  soap,  and  the  author  nest  turned  his  attention 
to  producing  from  it  refined  fatty  acids,  which  should 
be  completely  decolourised,  and  equal  to  ordinary 
refined  oil.  This  further  improvement  was  effected 
in  one  method  by  dissolving  the  brown  soap  obtained 
as  described,  and  mixing  with  it  20  to  25  per  cent,  of 
an  inert  powder,  such  as  finely-ground  chalk,  etc.  On 
the  addition  of  strong  caustic  lye,  the  soap  precipi- 
tated very  curiously  with  the  chalk  in  a  very  minute 
division,  and  the  remaining  colouring  matter  of  the 
soap  dissolved  in  the  excess  lye.  The  completely 
decolourised  fatty  acids  wore  liberated  from  the  mix- 
ture by  sulphuric  acid.  Another  method  consisted 
of  boiling  the  solution  of  brown  soap,  made  strongly 
alkaline,  with  10  to  15  per  cent,  powdered  pero.xide 
of  manganese  or  hydrated  peroxide;  on  adding  dilute 
sulphuric  or  hydrochloric  acid  the  fatty  acids  as 
liberated  were  bleached. 

Both  these  methods  were  superseded  by  the  plan 
of  bleaching  the  brown  soap  with  calcium  hypochlorite 
or  bleaching  powder,  this  improvement  satisfactorily 
completing  the  methods  of  conversion  of  mucilage 
into  refined  acid  oil.  The  detail  of  these  methods  is 
as  follows  :  — 

The  raw  mucilage,  say  in  charges  of  5  to  10  ton.s,  is 
heated  by  open  or  close  steam  in  a  lead-lined  tank  to 
a  temperature  not  exceeding  110°  to  120°  F. ;  dilute 
sulphuric  acid  is  then  added  in  small  quantities 
gradually  to  avoid  frothing,  the  charge  after  each 
addition  being  well  agitated,  and  this  is  continued 
until  the  mucilage  is  coniidetely  decomposed.  The 
charge  must  be  kept  neutral,  and  no  excess  of  acid 
used.    NVith  excess  of  acid  and  great  heat,  the  colour- 


ing matter  is  affected  and  injured,  and  the  alteration  it 
undergoes  renders  its  removal  from  the  soap  less  easy. 
When  the  decomposition  is  complete— but  the  charge 
being  ([uite  neutral— the  temperature  is  raised  until 
the  separated  fatty  acids  are  thoroughly  melted,  a 
few  minutes  being  usually  sufficient.  The  whole  is  then 
allowed  to  stand  until  the  perfectly  black  fatty  acids 
have  collected  on  the  surface.  The  usele.s.s  saline 
liquor  is  run  (iff.  The  acid  oil  so  obtained,  when 
cold,  is  of  fairly  solid  consistence,  and  by  analysis 
usually  tests  : — 

80  per  cent,  actual  fatty  acids. 
11        , ,        water. 
9        ,,        colouring  matter. 

100 

Its  retention  of  so  much  water  is  probably  due  to  the 
strong  hygroscopic  nature  of  the  colouring  matter. 

Thi.s  acid  oil  is  saponified  with  caustic  soda  lye  in 
an  ordinary  soap  copper,  close  steam  being  used."  To 
every  hundredweight  of  actual  fatty  acids  present  is 
added,  when  melted,  the  proportion  of  152lb.  of 
caustic  soda  lye  of  17°  Tw.,  and  the  whole  boiled  for 
a  few  minutes  until  the  oil  is  saponified  ;  this  takes 
place  very  rajiidly,  the  oil  being  fatty  acids.  The 
soap  so  formed,  which  will  be  nearly  neutral,  requires 
tobe  separated  from  the  excess  of  liquid  used.  To 
effect  this  the  boiling  is  continued,  and  28lb.  of  lye 
of  70°  Tw.  in  the  same  jiroportion  gradually  added 
in  portions  until  the  soap  opens  to  a  fairly 
strong  curd,  and  is  completely  separated.  The  heat 
is  now  withdrawn,  and  the  charge  allowed  to  remain 
quiescent  for  one  to  two  days  :  in  that  time  the  excess 
lyes  completely  precipitate,  the  curds  of  the  soap 
coalesce,  and  a  clear  brown  soap  of  good  weight  and 
close  texture  is  the  result.  The  excess  lyes  are  drawn 
off,  and  the  soap  is  then  ready  for  bleaching. 

In  this  process  is  clearly  shown  the  effect  of  the 
solubility  of  the  colouring  matter  in  alkaline  lyes 
The  solution  of  soaji  when  boiling  is  of  an  intense 
black  colour,  but  immediately  on  the  addition  of  the 
strong  lye  of  70  Tw.,  the  .soap  separates  in  curds  of  a 
bright  reddish  yellow  colour,  while  the  lyes  remain 
intensely  black.  The  se]>arated  soap  being  almost 
neutral,  the  strong  alkaline  lyes,  by  reason  of  their 
affinity  for  the  colouring  matter,  have  retained  it  in 
solution.  So  much  is  this  the  case  that  on  cooling, 
the  excess  lyes  often  congeal  to  a  con.sistence,  througli 
the  presence  of  colouring  matter,  that  allows  of  their 
being  cut  with  a  knife. 

The  operation  that  has  been  described  of  the 
extraction  of  the  colouring  matter  by  caustic  soda, 
can  be  supiilemented,  if  desired,  by  the  ordinary 
operation  of  "  fitting."  To  the  brown  soa]>  remaining, 
after  the  black  lees  have  been  drawn  off,  sufficient 
water  is  added  to  dissolve  and  run  the  curds  together, 
but  no  more,  and  the  close  soaj)  then  boiled  for  two 
or  three  hours,  until  the  head  or  "fob"  of  froth  has 
worked  out  ;  it  is  then  left,  if  the  charge  is  consider- 
able— say  :$  or  4  tons— for  two  day.«.  In  that  time 
the  excess  of  alkali,  carrying  with  it  a  considerable 
quantity  of  colouring  matter,  and  some  portion  of 
thin  soap,  subsides.  This  forms  the  "  nigre,"  upon 
which  Hoats  a  jierfectly  clear  soap.  From  this  the 
fob  is  skimmed  ofl',  and  the  nigre  separated.  This 
operation  of  fitting  is  not  in  any  way  essential,  but 
by  the  further  removal  of  colouring  matter  it 
economises  the  calcium  hypochlorite  in  the  succeeding 
bleaching  process.  Before  proceeding  to  this  latter, 
it  may  be  well  to  consider  the  operations  tliat  have 
been  described. 

The  preliminary  decomposition  of  the  mucilage  by 
sulphuric  acid  into  acid  oil,  is  for  the  purpose  of  after 
economy  in  caustic  soda,  and  is  only  necessary  when 
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the  raw  mucilage  contains  so  large  a  proportion  of 
liquid,  that  to  separate  the  soap  from  it  by  means  of 
caustic  soda  would  re(iuire  a  prohibitive  amount  of 
the  latter.  If  the  mucilage  should  contain  as  much  as 
.30  to  40  per  cent,  of  acid  oil,  the  decomposition  can 
be  omitted  with  economy.  For  instance,  to  ensure  the 
complete  separation  of  the  soap  from  its  solution,  it 
is  usually  necessary  to  bring  the  excess  lyes  to  a 
strength  of  IS'  to  20"  Tw.  The  average  quality  of 
mucilage  usually  contains  about  75  per  cent,  liquid, 
etc.,  and  2.")  per  cent,  acid  oil.  This  makes  only  a  thin 
.solution  of  soap,  and  to  separate  the  latter  will  require 
the  addition,  if  treated  direct,  of  1801b.  of  caustic 
.soda  lye  of  70°  Tw.  jier  cwt.  of  fatty  acids  present. 
This  quantity  is  allowing  for  the  acid  oil  taking  up 
its  own  weight  of  water  to  form  soap,  and  the  renuxin- 
ing  exce.ss  lyes  being  of  a  strength  of  20°  Tw.  The 
amount  of  caustic  soda  lye  used,  when  the  mucilage 
is  previously  decompo.sed,  is  only  equivalent  to  74lb. 
of  70°  Tw.  per  cwt.  of  oil,  a  saving  of  considerably 
more  than  one  half,  notwithstanding  that  this  method 
necessitates  the  resaponification  of  the  oil.  The 
economy  of  this  last  process  is  due  to  the  fact  of  acid 
oil  being  saponitiable  in  lye  of  any  strength,  whereas 
neutral  oil  is  not  .saponitiable  in  lye  exceeding  a 
strength  of  10°  to  12°  Tw.,  necessitating  a  large  excess 
of  liquid  from  which  the  soap  has  to  be  afterwards 
separated.  The  decomposition  of  the  mucilage 
yielding  the  acid  oil  in  a  concentrated  form,  it  can  be 
resaponified  in  lye  of  great  strength — 70°  Tw. — con- 
sequently the  excess  lyes  can  be  regulated  to  any 
desired  i [uantity,  no  more  Vieing  used  than  i.s  alisolutely 
necessary  for  the  soap  to  lioil  on  without  Inirning. 
The  quantity  of  lye  will  always  be  sufficient  for  the 
solution  of  the  colouring  matter.  The  strength  and 
quantity  of  the  iye  of  17°  Tw.  used  is  so  regulated  as 
to  provide  the  alkali  necessaiy  to  saponify  the  oil, 
suthcient  water  to  form  the  soap,  and  also  excess  lyes 
of  20°  Tw.,  which  latter,  with  the  after  addition  of 
the  strong  lye  of  70°  Tw.,  will  amount  to  |  of  the 
fatty  acids,  or  f  of  the  soap  in  weight ;  this  is 
allowing  for  the  11  per  cent,  of  water  contained  in 
the  acid  oil.  The  proportion  of  excess  lyes  stated 
will  usually  be  found  sufficient  with  a  suitable  soap 
pan,  and  economy  in  this  respect  is  of  vital  impor- 
tance. Open  steam  should  not  be  used,  as  the  large 
amount  of  condensation  reduces  the  strength  of  the 
lye,  and  necessitates  a  larger  quantity. 

AH  mucilage  varies  very  much  as  to  its  proportions 
— from  60  to  8.5  jier  cent,  of  water, — and  in  the  case  of 
mucilage  treated  direct  without  decomposition,  the 
quantity  of  lye  named  must  be  altered  according  to 
the  percentage  of  water  present.  The  additions  of 
lye  must  be  continued  until  the  soap  is  judged  to  be 
well  and  sufficiently  separated. 

Although  the  caust-ic  soda  process  that  has  been 
described  removes  the  bulk  of  the  colouring  matter 
and  deprives  the  soaj)  of  its  staining  power,  the 
latter  still  remains  of  a  brown  colour  that  even 
repeated  applications  pf  the  caustic  soda  lye  will  not 
remove,  supposingsuch  to  be  economically  practicable. 
The  complete  decolouri.sation  of  the  soap  and  acid 
oil  is  effected  by  bleaching  with  calcium  hypo- 
chlorite. 

The  brown  soap  is  melted  in  a  lead-lined  tank, 
with  a  small  quantity  of  water,  and  boiled  by  means 
of  open  or  close  steam.  While  boiling,  bleaching 
powder,  made  into  a  cream  with  water,  is  added 
gradually  in  portions,  and  the  soap  begins  to  bleach, 
assuming  first  a  bright  red  colour.  The  reaction  is 
very  energetic,  mutual  decomposition  ensuing,  the 
chlorine  uniting  with  the  soda  of  the  soap  to  form 
sodium  chloride.  The  fatty  acids  thus  liberated  are 
completely  bleached,  precipitating  as  a  white  in- 
soluble lime  soap.      Ten  to  fifteen  per  cent,  of  the 


calcium  hypochlorite  will  be  requisite  for  com- 
plete decomposition  of  the  soda  soap  ;  but  the  latter 
will  often  be  sufficiently  bleached  when  only  partial 
decomposition  has  occurred.  In  such  cases  the 
amount  of  bleaching  powder  will  be  less  ;  the  ad- 
ditions must  be  gradually  continued  until  the  desired 
colour  is  attained.  Strong  solutions  of  the  soap 
bleach  more  effectually  than  weak.  The  sodium 
chloride  solution  is  run  off,  and  the  bleached  lime 
soap,  or  mixed  lime  and  soda  soap,  as  the  case  may 
be,  in  turn  decomposed  into  fatty  acids  and  sulphate 
of  lime,  by  boiling  with  dilute  sulphuric  acid.  When 
the  reaction  is  completed,  the  calcium  sulphate  and 
liquid  are  allowed  to  settle,  and  the  hot  melted  fatty 
acids  run  or  ladled  into  another  vessel,  where  they 
are  well  washed  with  water  to  remove  all  excess  of 
mineral  acid. 

The  first  attempts  at  bleaching  with  hypochlorites 
were  made  with  the  sodium  salt,  thus  avoiding  the 
decomposition  of  the  soap.  Sodium  hypochlorite, 
however,  on  heating,  is  at  once  reduced  to  chlorate, 
consequently  only  a  portion  of  the  chlorine  is  avail- 
able for  bleaching.  ^Moreover,  the  chlorate  formed, 
immediately  separates  the  soap,  and  on  soap  not  in 
solution  the  bleaching  action  is  very  slight,  only  the 
surface  being  acted  upon.  With  sodium  hypochlorite, 
therefore,  repeated  api)lications  of  the  salt  would  be 
requisite  to  fully  bleach  the  soap  ;  and  as  compared 
with  the  calcium  .salt,  in  which  the  whole  of  the 
chlorine  is  obtained  in  the  mo.st  effective  manner 
possible,  and  the  bleaching  rapid  and  complete,  the 
expense  and  trouble  of  the  former  treatment  would 
be  prohibitive,  and  attempts  in  that  direction  may 
therefore  be  dismissed. 

A  reference  has  been  made  to  the  fact  tliat  mucilage 
had  always  been  found  to  be  inconvertible  into  true 
soap,  the  reason  of  which  was  unknown. 

It  has  been  seen  that  the  substitution  of  soda  lye 
for  salt  as  a  separant,  removed  the  difficulty  ex- 
perienced so  far  as  regarded  decolourisation,  and  the 
light  frothy  character  of  the  soap,  and  with  much  of 
the  mucilage  commercially  available  the  process  that 
has  been  described  accomplished  its  conversion  into 
refined  acid  oil.  In  the  case  of  the  major  quantity 
of  mucilage  obtainable,  the  caustic  .soda  treatment 
only  presented  the  old  difficulty  of  conversion  into 
soap  in  a  fresh  form.  This  consisted  of  the  im- 
possibility of  completely  separating  the  soap  from 
Its  solution.  In  all  cases  where  this  has  occurred,  the 
author  has  ascertained  that  the  effect  was  due  to  the 
presence  of  albuminous  matter  in  the  mucilage,  and 
that  apart  from  the  question  of  decolourisation,  this 
was  the  reason  of  mucilage  having  been  inconvertible 
into  soap.  In  a  sodium  chloride  solution  the  album- 
inous matter  is  insoluble,  and  the  soap  on  separation 
therefore  takes  it  up,  ac(iuiring  the  frothy  character 
described.  In  an  alkaline  solution,  the  albumen  is 
soluble,  and  remains  in  the  excess  lyes  ;  the  soap 
separated  by  means  of  strong  caustic  lye  is  therefore 
free  from  it  ;  but  a  considerable  portion  of  the  soap 
remains  in  solution  with  the  albumen,  and  cannot  be 
extracted.  The  author  has  recently  succeeded  in 
meeting  this  difficulty  by  neutralising  the  albumen 
by  means  of  lime.  The  due  proportions  of  caustic 
soda  lye  are  first  added  to  the  charge  of  mucilage,  or 
of  black  acid  oil,  in  the  manner  that  has  been  de- 
tailed. If  no  albumen  is  present,  all  the  soap  will 
thereupon  separate,  and  nothing  further  is  necessary. 
But  in  exact  proportion  to  the  quantity  of  albumen 
that  may  be  in  the  charge,  a  certain  amount  of  soap 
will  be  retained  in  solution  by  it,  a  portion  only 
separating  on  the  addition  of  the  lye  ;  if  the  albumen 
be  in  sufficient  amount  all  the  soap  will  remain  in 
solution.  In  such  case,  while  the  charge  is  boiling, 
milk  of  lime  is  added  gradually  in  portions;  the 
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albuminate  of  soda  formed  by  the  previous  addition 
of  the  caustic  soda  lye  is  thereby  decomposed,  and 
an  insoluble  albuminate  of  lime  precipitates.  This 
being  inert,  the  soap  previously  held  in  solution 
thereupon  separates.  The  lime  albuminate  precipi- 
tates with  the  excess  lyes,  and  the  soap  is  ready  for 
bleaching.  The  addition  of  lime  must  be  continued 
until  it  is  found  that  all  the  soap  has  separated  from 
solution.  The  latter  can  be  ascertained  very  simply 
by  taking  from  the  charge  a  small  sample  of  the 
excess  lye,  and  rapidly  cooling  it,  or  adding  a  little 
lime.  If  in  either  case  soap  separates,  more  lime 
must  be  added  to  the  charge  ;  this  is  always  sup- 
posing that  the  non-separation  is  not  due  to  in- 
sufficient soda  lye.  Care  must  be  taken  to  use  no 
excess  of  lime,  which  would  decompose  the  soda 
Boap. 

The  saponification  and  decolourisation  by  caustic 
soda  lye  ;  removal  of  albumen,  if  present,  by  lime  ; 
bleaching  by  calcium  hypochlorite  ;  and  decomposi- 
tion by  mineral  acid,  completes  the  operations  neces- 
sary for  the  conversion  of  mucilage  to  refined  acid 
oil. 

In  dealing  with  mucilage,  the  effect  that  has  been 
experienced  of  albumen  on  solutions  of  soap,  is  very 
curious.  Ordinarily,  soap  is  not  soluble  in  soda  solu- 
tions exceeding  I'OCO  to  fOTO  specific  gravity ;  but 
in  instances  where  the  excess  lyes  would  have  tested 
1'350  specific  gravity,  the  bulk  of  the  soap  still  re- 
mained in  solution.  Exactly  the  same  result  is  ob- 
tained by  incorporating  egg  albumen  or  cotton-seed 
with  tallow  or  other  soap.  Albumen  therefore  pos- 
.sesses  the  property  of  rendering  soap  soluble  in 
alkaline  solutions  of  any  strength.  If  the  albumen 
is  present  in  a  small  proportion  only,  the  bulk  pf  the 
soap  will  separate  on  the  addition  of  the  lye,  and 
the  remainder  on  becoming  quite  cold  ;  if  the  pro- 
portion of  albumen  be  increased,  less  soap  will 
separate,  and  so  on  until  the  whole  of  the  soap 
remains  soluble  even  upon  cooling.  Refined  cotton- 
seed oil,  saponified  and  dissolved  with  25  to  30  per 
cent,  of  its  weight  of  cotton-seed,  is  inseparable  with 
any  strength  or  proportion  of  lye.  In  the  case  of 
mucilage,  the  soap  separated  by  cooling  the  excess 
lyes  was  not  decolourised,  nor  could  it  afterwards  be 
so.  Tlie  quantity  of  soap  separated  can  be  increased 
by  removing  it  as  fast  as  it  forms  on  boiling ;  the 
expo.sure  of  a  fresh  surface  to  the  atmosphere 
apiiarently  having  the  eft'ect  of  causing  a  further 
separation.  If,  however,  the  soap  so  formed  is 
allowed  to  remain  quiescent  on  the  lyes,  it  redis- 
solves. 

The  albuminous  matter  in  the  mucilage  is  found  to 
consist  of  the  finer  portions  of  the  cotton-seed  which 
are  abstracted  by  the  crude  oil.  In  tlie  process  of 
refining,  the  albumen  is  dissolved  by  the  caustic  soda 
lye,  and  thus  passes  into  the  mucilage.  The  reactions 
which  mark  its  jiresence  are  very  distinguishable  on 
decomposing  the  latter.  Should  tlie  mucilage  contain 
albuminous  matter  or  cotton-seed,  on  treating  it  with 
sulphuric  acid,  the  separated  liquid  will  be  of  a 
bright  yellow  colour,  which,  on  standing,  gives  a 
granular  deposit  of  vegetable  albumen.  The  larger 
quantity  of  the  latter  present  in  the  mucilage  will 
be  taken  up  by  the  liberated  acid  oil  ;  this,  if  the 
proportion  of  albumen  be  considerable,  consequently 
acquires  a  tough  plastic  consistence,  and  is  difficult  to 
saponify.  The  mixture  is  often  of  greater  specific 
gravity  than  water.  If  heated  beyond  a  temperature 
of  120--130'-"  F.  it  assumes  an  intense  green  colour, 
and  soap  made  from  it  is  the  same.  Below  a  tem- 
perature of  100—110"  F.  the  colour  is  not  afl'ected. 
It  is  on  this  account  of  the  greatest  importance  that 
in  the  case  of  albuminous  mucilage,  the  temperature 
of  the  acid  oil  should  not  at  any  time  previous  to 


saponification  and  the  lime  treatment  be  raised  to  a 
temperature  exceeding  that  named,  otherwise,  owing 
to  the  colour  assumed,  it  Avould  become  useless. 

The  reaction  furnishes  an  infallible  guide.  If  a 
sample  of  the  black  acid  oil  on  heating  beyond 
ISC^  F.  turns  green,  lime  will  be  required  ;  if  the 
colour  remains  unaltered,  the  caustic  soda  process 
alone  is  requisite.  By  dissolving  the  green  acid  oil 
in  alcohol,  a  bright  green  solution  is  obtained  ;  on 
filtration  the  albumen  remains  as  a  green  insoluble 
residue.  This  method  allows  of  the  estimation  of 
the  albumen. 

With  the  exception  of  its  preventing  the  separa- 
tion of  the  .soap,  the  seed  gives  no  special  charac- 
teristics to  the  mucilage  itself,  and  is  not  visible  in  it. 
This  is  probably  the  reason  it  has  so  long  escaped 
detection. 

Lender  the  great  hydraulic  pressure  to  which  the 
seed  is  subjected,  much  of  the  finer  ])ortion  passes 
through  the  bags  with  the  crude  oil.  If  the  latter  is 
allowed  to  stand  for  a  short  time,  the  seed  jirecipi- 
tates  as  a  slimy  deposit,  and  can  be  removed.  It  wa-s 
attemjited  to  adopt  this  method  for  the  jiurpose  of 
preventing  the  albumen  passing  into  the  mucilage,  but 
without  success.  After  carefully  sejiarating  from  a 
charge  of  oil,  before  it  was  refined,  all  the  insoluble 
matter  it  contiiined,  the  mucilage  was  still  found  to 
hold  so  large  a  proportion  of  albuminous  matter  as 
to  render  it  unworkable.  The  crude  oil  must  there- 
fore have  had  a  considerable  quantity  of  seed  in 
solution,  and  this  is  a  fact  not  hitherto  suspected,  and 
to  which  serious  losses  in  weight  of  seed  during 
crushing  are  probably  due.  A  considerable  per- 
centage may  thus  escape  undetected.  This  will  be 
readily  recognised,  as  mucilage  containing  10 — 20%, 
and  even  3,")  or  40%  of  hulled  seed  is  often  met  with. 
One  lot  of  1000  tons  of  seed  was  found  to  liave  lost 
5%  in  crushing,  and  the  mucilage  contained  a  large 
proportion  of  albuminous  matter.  In  the  mucilage 
it  is  of  course  worth  nothing,  only  interfering  with 
the  recovery  of  the  fatty  acids,  which  are  alone  of 
value.  On  this  account,  and  the  serious  losses  due 
to  the  waste  of  seed,  the  matter  is  one  for  the  atten- 
tion of  manufacturers,  with  a  view  to  overcoming 
the  difficulty,  and  preventing  the  escape  of  seed. 
The  author  oft'ers  the  suggestion  that  the  cause 
probably  lies  in  the  operation  to  which  he  drew 
attention — of  heating  the  seed  in  the  kettles.  It  is 
possible  that  the  oil  derives  its  power  of  dissolving 
the  [seed  from  the  latter  having  been  imperfectly 
heated,  and  for  too  .short  a  time  and  at  too  low  a 
temperature  to  thoroughly  coagulate  the  albumen. 

If  the  colouring  matter  be  not  separated  from  the 
excess  lyes,  or  it  is  more  desirable  to  recover  the 
soda,  they  can  be  evaporated  to  dryness  and  the  soda 
calcined.  The  vegetable  matter  is  thus  destroyed, 
and  by  lixiviation  the  soda  is  ready  after  causticising 
for  re-use.  The  strength  of  the  lyes  allows  of  this 
being  economically  done,  and  the  cost  of  the  process 
thus  materially  reduced.  It  requires  an  expenditure 
of  less  than  four  tons  of  fuel  [ler  ton  of  soda  ash  of 
45°  recovered. 

The  characteristics  of  the  colouring  matter  have 
been  described.  Its  preparation  is  effected  by  first 
filtering  the  excess  lyes  to  remove  from  them  all 
particles  of  soap  that  may  not  have  been  iireviously 
separated.  To  the  clear  solution  thus  obtained, 
dilute  sulphuric  acid  is  added  gradually  until  the 
alkali  is  completely  neutralised.  The  colouring 
matter  then  separates  as  a  fioceulent  jirecipitate. 
This  is  collected  on  a  filter,  carefully  washed  to 
remove  all  excess  of  acid,  and  dried  slowly  at  a  low 
temperature.  It  is  then  re.ady  for  use  as  a  dye,  and 
gives  perfectly  fast  colours  on  both  wool  and  silk, 
resisting  the  action  of  ligbt,  acids,  and  alkalis. 
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To  dye  a  direct  colour— for  a  bath  of  ten  pounds 
of  woollen  yarn — seven  ounces  of  the  dye,  dissolved 
with  seven  ouncesofcarbonateofsodalNa-COaloH-.O) 
is  used,  boiling  for  three  hours. 

To  produce  in  the  ordinary  manner  a  corresponding 
shade,  requires — 

5oz.  Bichrome. 

.3oz.  Cudbear. 

3oz.  E.xtract  of  Fustic. 

hoz.  Logwood. 

Another  method  is  to  prepare  the  bath  by  dis- 
solving the  colouring  matter  with  the  requisite 
amount  of  alkali,  and'then  precipitate  it  by  neutrali- 
sation with  .'sulphuric,  hydrochloric,  or  acetic  acid  ; 
if  care  be  taken  to  use  no  e.xcess  of  acid,  the  colour- 
ing matter  remains  in  suspension  in  a  very  line  state 
of  division.  If  an  excess  of  acid  be  used  it  clots  in 
partitles  too  large  to  enter  the  fibres  of  the  wool,  and 
IS  useless.  In  a  state  of  suspension,  the  colouring 
matter  is  taken  up  by  the  wool  immediately,  and  the 
operation  is  much  .shorter  than  when  used  in  .solu- 
tion. On  the  other  hand,  however,  the  wool  is  liable 
to  be  only  surface  dyed,  and  in  the  operation  of 
scouring  the  shade  will  be  nmch  lightened. 

In  using  solutions,  no  more  alkali  should  be  used 
than  is  absolutely  necessary  to  dissolve  the  dye,  as 
tlie  attraction  of  the  alkali  neutralises  the  attraction 
of  the  wool  for  the  colouring  matter. 

A  richer  shade  is  obtained  by  using  wool  pre- 
viously mordanted  in  the  usual  manner  by  working 
in  a  bath  of  bichromate  of  potash  ;  this  deepens  the 
shade,  giving  a  warm  brownish  red. 

The  shades  and  colours  can  be  varied  to  any  extent 
by  combinations  with  the  other  colouring  matters. 

With  the  whole  range  of  aniline  colours,  the 
cotton-seed  colouring  matter  seems  to  possess  the 
property  of  forming  definite  chemical  compounds, 
the  nature  of  which  is  not  yet  fully  investigated. 
These  are  formed  by  dissolving  equal  weights  of  the 
cotton-seed  colouring  matter  and  NaoCO.jlOHoO  in 
water.  This  is  then  strained,  and  to  the  solution  so 
obtained  is  added  a  previously  jirepared  solution  of 
an  aniline  dye  ;  the  strength  and  quantity  of  the 
latter  is  governed  by  the  nature  of  the  shade 
required,  which  is  a  matter  of  choice.  The  whole  is 
agitatetl  until  thoroughly  mi.xed,  and  a  weak  solu- 
tion of  H^S04  slowly  poured  in  until  the  Na^COy  is 
neutralised.  The  colouring  matter  precipitates,  and 
is  separated,  washed  and  dried.  The  compound  thus 
obtained  is  not  decomposable  by  boiling  water,  it 
posses.ses  the  brilliancy  of  the  aniline,  but  the 
characteristics  of  the  vegetable  colouring  matter, 
being  soluble  only  in  alkalis  and  alcohol,  and  per- 
fectly fast.  The  cotton-seed  colouring  matter  acquires 
the  colour  of  the  aniline  used,  and  only  a  small  pro- 
portion of  the  latter  is  necessary.  In  this  way  an 
infinite  variety  of  brilliant  dyes  of  perfect  fastness 
may  be  obtained. 

The  methods  of  dyeing  .silk  are  analogous  to  those 
already  described  for  wool. 

If  the  colouring  matter  is  heated  to  boiling  point 
with  its  own  weight  of  Na.jCO,.,10lIoO,  and  six  times 
its  weight  of  water,  the  whole  being  stirred  until 
dissolved,  it  will  on  cooling  set  to  a  solid  paste.  In 
this  form  it  is  very  readily  soluble,  and  more  con- 
venient for  dyeing  purposes  than  the  dry  powder. 

A  slight  drawback  of  the  colouring  matter  has  been 
found  to  be  in  a  tendency  to  impart  a  faint  feeling  of 
harshness  to  the  wool,  unless  the  dyeing  be  carefully 
conducted.  This  may  be  a  natural  property  of  the 
dye,  but  is  more  likely,  when  it  occurs,  the  result  of 
the  alkaline  treatment  it  goes  through  in  the  process 
of  preparation,  and  will  probably  yield  to  further 
investigation. 


DISC0S.SION. 

Mr.  Goss.VGE  thought  that  English  cotton-.seed 
mucilage  could  hardly  contain  as  much  as  twenty- 
five  per  cent,  of  oil.  Judging  from  the  diflerenoe 
between  the  prices  of  crude  and  refined  cotton  oil, 
the  lo.ss  in  refining  could  not  be  more  than  five  per 
cent.,  and  indeed  was  generally  much  less.  The 
author  had  not  given  sufficient  information  to  enable 
them  to  judge  whether  the  colouring  matter  derived 
from  the  mucilage  could  be  obtained  at  such  a  price 
as  to  make  it  a  marketable  commodity.  That  the 
mucilage  sometimes  contained  a  very  large  proportion 
of  albumen,  and  that  it  could  be  separated  by  means 
of  lime,  were  among  the  most  interesting  features  of 
the  paper. 

The  CH.4.IEMAN  said  he  understood  the  author  to 
say  that  the  colouring  matter  referred  to  was  very 
like  tar,  and  also  a  good  dye  when  isolated,  and 
mhxed  with  aniline  dyes.  If  the  meeting  could  hear 
.something  about  the  properties  of  this  colouring 
matter,  it  would  be  useful.  Was  it  not  po.ssible  to 
get  rid  of  the  albumen  by  coagulating  it  before  press- 
ing the  seed  ? 

Mr.  Norman  Tate  had  listened  attentively  to  the 
paper,  but,  although  it  gave  many  details  of  processes, 
he  could  not  find  in  it  anything  particularly  new. 
He  was  surprised  to  hear  that  in  the  mucilage  so 
large  an  amount  as  twenty-five  per  cent,  of  oil 
remained,  as  this  was  very  considerably  above  what 
was  found  in  ordinary  English  mucilage.  There 
were  mucilages  in  commerce  which  contained  as 
much  as  fifty  per  cent,  of  fatty  matters,  but  these 
were  exceptional,  arising  from  some  particular  mode 
of  expressing  and  treating  the  oil.  The  paper  was 
useful  as  giving  details  of  results  obtained  in  certain 
exiieriments.  Such  records  of  failures  and  successes 
had  their  uses,  but  in  his  opinion  there  was  nothing 
in  the  process  which  could  supersede  those  now  most 
generally  in  use.  The  Chairman  had  suggested  the 
elimination  of  albuminous  matters  by  coagulation. 
Heating  the  seed  or  oil  might  do  it,  but  unless  it 
were  done  with  great  care,  the  results  might  be 
neither  economical  nor  .salutary.  He  would  like  to 
have  heard  more  about  the  colouring  matter,  as  dis- 
advantages arising  from  its  use  and  discussions 
respecting  it  were  constantly  arising. 

Mr.  W.  P.  Thompson  stated  that  he  had  seen  small 
samples  of  cloth  dyed  by  this  material  ranging  in 
colour  from  a  light  straw  colour  to  a  rich  dark  brown. 
The  dyestulf  itself  had  an  appearance  between  snuflF 
and  ground  coffee,  and  had  a  strong  pungent  smell. 
He  had  on  one  occasion  asked  the  author  the  very 
(|uestion  suggested  by  the  Chairman,  as  to  whether 
they  could  not  coagulate  the  albumen  after  expres- 
sion of  the  oil ;  but,  if  he  remembered  rightly,  the 
author  had  stated  that  heating  the  oil  itself  suffi- 
ciently to  coagulate  the  albumen  would  injure  both 
the  oil  and  the  dyestuft',  while  no  result  would  be 
obtained  by  heating  the  mucilage,  as  the  albuminate 
of  soda  would  not  coagulate. 

Professor  Campbell  Bkown  said  that  he  regretted 
the  author's  absence,  because  he  might  have  been 
able  to  give  them  some  of  the  experimental  founda- 
tions for  his  rather  large  statement,  that  the  colouring 
matter  of  the  oil  formed  chemical  compounds  with 
nearly  all  aniline  dyes.  If  one  knew  the  nature  of 
these  compounds  (if  they  existed)  one  would  pro- 
bably know  the  chemical  nature  of  the  colouring 
matter  of  the  oil  itself.  The  paper  as  a  whole  showed 
that  a  great  amount  of  time  and  work  had  been 
spent  on  the  investigation,  much  of  it  labour  that 
might  have  been  saved  if  the  exi)eriments  had  been 
carried  on  in  a  systematic  and  philo.sophical  manner.  . 
I'or  instance,  if  the  composition  of  the  specimens 
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used  and  of  the  products  obtained  had  been  ascer- 
tained at  each  stage,  the  author  would  have  very 
soon  arrived  at  the  principal  result— namely,  the 
presence  of  the  substance,  whatever  it  was,  "which 
had  beeri  called  albumen  in  the  paper,  and  the  neces- 
sity for  its  absence  in  order  to  obtain  success.  In 
this  way  all  the  intermediate  stages  of  failure  would 
have  been  avoided.  The  age  of  random  experiment 
was  now  past,  and  practice  must  be  guided  by 
theoretical  knowledge  in  order  to  attain  success. 

The  Ch.\ieman  regretted  that  the  author  was  not 
present  to  answer  the  various  (luestions  which  had 
been  raised.  What  they  wanted  to  know  was  whether 
the  real  colouring  matter  could  be  isolated,  and 
whether  it  was  capable  of  industrial  application, 
the  in.stances  of  silk  dyeing  cited  seeming  to  have 
been  only  experimental. 

MeetiiKj  hild  April  7,  ISSG. 


COWLES'  ALUMINIUM   FURNACE. 

BY   W.   P.   THOMPSON. 

The  ne\v  departure  in  metallurgical  science  forming 
the  subject-matter  of  this  paper  is  the  invention 
almost  exclusively  of  Messrs.  Eugene  H.  and  Alfred 
H.  Cowles,  of  Cleveland,  Ohio,  and  is  covered  in 
this  country  by  a  .series  of  five  patents  taken  out  by 
me  as  communications  from  them.  This  paper  is 
mainly  a  com])ilation  from  data  letters,  reports,  and 
extracts,  kindly  furnished  by  Mes.srs.  Cowles  and 
their  European  commercial  agent,  Mr.  Ben.  :^L  Plumb, 
for  the  most  part  unpublished  as  yet  in  this  kingdom. 
That  the  invention  is  rightly  termed  a  new  departure 
must  be  acknowledged  by  every  one,  when  they  learn 
that  chromium,  titanium,  .silicon,  aluminium,  calcium, 
and  the  other  alkaline  earth  metals  are  obtained  by 
direct  reduction  of  their  oxides  by  means  of  carbon, 
till  a  year  ago  almost  universally  considered  a  practical 
impossibility.  By  this  process  aluminium  can  be 
produced  upon  a  large  commercial  scale  in  its  various 
alloys  at  a  cost  of  two  shillings  per  pound.  The  pro- 
cess has  for  some  months  been  at  work  on  a  small 
manufacturing  scale,  and  before  de.scribing  it  by  aid 
of  the  accompanying  diagrams,  I  will  read  the  brief 
description  by  Mr.  Eugene  Cowles  (given  at  the 
annual  meeting  of  the  Franklin  Institute  of  Phila- 
delphia, in  January  last)  of  the  actual  plant  used  for 
driving  the  electric  furnace,  the  main  feature  of  the 
invention. 

T/ic  Di/namos. — These  are,  of  course,  placed  in  the 
dynamo-room,  as  near  as  i)ossible  to  the  driving-shaft, 
where  they  can  be  kept  free  from  any  dust  or  grit 
from  the  furnace-room.  The  larger  of  these  is  by  far 
the  most  powerful  machine  ever  built  by  the  Brush 
Electric  Company.  It  weighs  over  seven  thousand 
pounds,  and  at  a  speed  of  907  revolutions  per  minute 
produces  a  current  of  l.jT.J  amperes,  with  an  intensity 
of  4()'7  volts.  It  is  of  the  shuiit-wuund  tyi>e  of 
dynamo,  built  for  the  purpose  of  incandescent  light- 
ing ;  further  than  being  of  greater  capacity,  and 
having  a  hub  made  of  the  Cowles  aluminium  brass, 
which  exhibited  a  tensile  strength  of  95,000  pounds 
per  square  inch  and  5  per  cent,  elongation,  this 
dynamo  does  not  differ  from  the  ordinary  machiiie. 

Conduction  of  the  current  of  the  large  dynamo  to 
the  furnace  in  the  furnace-room  and  back  to  the 
machine,  is  accomiilished  by  a  conijilete  metallic 
circuit,  except  where  it  is  broken  by  the  interposition 
of  carbon  electrodes,  and  the  mass  of  pulverised 
carbon  in  which  the  decomposition  of  the  ore  takes 
place.    This  circuit  consists  of  thirteen  copper  wires, 


each  03  inch  in  diameter.  There  is  likewise  in- 
serted into  this  circuit  an  ampere  meter  through 
whose  helix  the  entire  current  flows,  indicating,  by 
its  suction  of  a  plunger  armature  attached  to  a 
spring  balance  and  dial-faced  indicator,  the  total 
strength  of  current  being  used. 

This  ampere  meter  is  an  important  element  in  the 
management  of  the  furnace,  as  by  the  jjosition  of  the 
finger  on  the  dial  the  furnace  attendant  can  tell  to  a 
nicety  what  is  being  done  by  the  current  within  the 
furnace.  It  is  placed  upon  a  shelf  in  a  good  light, 
near  to  and  in  full  view  of  a  per.son  in  any  position 
about  the  furnaces. 

Between  the  ammeter  and  the  furnace  in  the 
furnace-room,  and  forming  part  of  the  circuit,  is 
placed  a  large  resistance  coil  of  German  silver  im- 
mersed in  water,  a  heavy  copper  slide  passing  back- 
wards or  forwards  as  desired,  throwing  more  or  less 
of  this  resistance  into  the  circuit,  and  almost  the 
entire  energy  of  the  current  may  be  thus  applied  to 
heating  water.  The  object  of  the  resistance  box  is 
to  serve  as  a  safety  appliance.  It  is  used  by  the 
furnace  operator  when  it  is  desired  to  change  the 
current  from  one  furnace  to  another,  or  if  it  be 
necessary  to  choke  off  the  current  almost  entirely 
before  breaking  it  by  a  switch,  thus  preventing 
serious  fla.shing  at  the  commutator  of  the  dynamo  or 
at  the  switch.  It  is  likewise  of  value  should  any 
evidence  of  a  short  circuit  appear  in  the  furnace  or 
elsewhere. 

The  furnace  is  simple  in  con.struction,  being  what 
might  be  called  a  rectangular  box  A,  one  foot 
wide,  five  feet  long  inside  measurement,  and 
fifteen  inches  deep,  and  made  of  TBre-brick.  From 
the  ojiposite  ends,  through  pipes  B  the  two 
electrodes  CC  and  holders  i>ass.  The  electrodes 
are  immense  electric-light  carbons,  three  inches 
in  diameter,  and  thirty  inches  long.  If  larger 
electrodes  be  required,  a  series  this  size  must  be  used 
instead,  as  so  far  all  attempts  that  have  been  made  to 
make  carbons  of  larger  size  that  will  not  disintegrate 
on  becoming  incandescent  have  failed.  The  ends  of 
the  carbons  are  placed  within  a  few  inches  of  each 
other,  in  the  centre  of  the  furnace.  In  the  circuit 
between  the  furnace  and  dynamo  is  placed  the 
resistance  box  and  the  ammeter.  The  resistance  box 
is  so  constructed  that  a  variable  resistance  may  be 
thrown  into  the  circuit,  if  such  be  desired  in  con- 
trolling the  current.  The  ammeter  was  designed  by 
^Ir.  Brush,  and  is  so  constructed  as  to  take  from  fifty 
to  two  thousand  amperes  of  current  around  its  helices 
and  register  the  same  upon  its  dial. 

These  connections  having  been  made,  the  furnace 
is  now  ready  to  receive  the  charge.  The  walls  of  the 
furnace  must  first  be  protected,  otherwise  the  intense 
heat  generated  within  the  interior  would  cause  the 
tire-brick  to  melt  and  flow  like  water.  What  is  the 
best  substance  to  line  the  walls  with  ?  Finely- 
powdered  charcoal  is  comparatively  a  poor  conductor 
of  electricity.  It  is  considered  infusible,  and  is  the 
best  non-conductor  of  heat  of  all  known  solids.  From 
these  yiropcrties  it  would  seem  to  be  the  best  material 
to  use  as  a  lining  fur  the  furnace.  So  long  as  the  air 
is  excluded  it  is  impossible  for  it  to  burn.  But  it  is 
found  after  using  pure  charcoal  for  a  few  times  that 
it  becomes  valueless.  It  retains  its  woody  structure, 
as  is  shown  in  the  larger  pieces,  but  it  has  changed  to 
graphite,  becoming  a  good  conductor  of  electricity, 
and  thereby  it  tends  to  difl'usc  our  current  through 
the  lining,  heating  it  and  the  walls.  The  fine  charcoal 
is  therefore  washed  in  a  solution  of  lime  water. 
After  drying,  each  particle  is  insulated  by  a  fine 
coating  of  lime.  The  bottom  of  the  furnace  is  now 
lined  to  a  depth  of  two  or  three  inches  with  this  pre- 
pared charcoal  D.    A  sheet-iron   gauge    is    placed 
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along  the  sides  of  the  electrodes,  leaving  about  two 
inches  between  it  and  the  side  walLs.  In  this  space 
more  tine  cliarcoal  is  placed.  The  charge  E,  consisting 
of  about  twenty-tive  pounds  of  the  oxide  of  aluminium, 
in  its  native  form  as  the  mineral  corundum,  twelve 
pounds  of  charcoal  and  carbon,  and  fifty  pounds  of 
granulated  copper,  is  now  placed  within  the  gauge, 
and  spread  around  the  electrode  to  within  a  foot  of 
each  end  of  the  furnace.  In  place  of  granulated 
copper,  a  series  of  short  copper  wires  or  bars  can  be 
))laced  iiarallel  to  each  other  and  transverse  to  the 
furnace  among  the  alumina  and  carbon. 


in  the  plan  annexed,  and  from  this  cause  the  internal 
resistance  of  the  furnace  may  be  too  low  for  the 
dynamo  and  cause  a  short  circuit.  The  operator 
therefore  throws  sufficient  resistance  within  the 
circuit,  by  means  of  the  resistance  box  (not  shown) 
to  make  it  safe  to  start  the  dynamo.  This  being 
done,  he  gradually  takes  the  resistance  of  the  box  out 
of  the  circuit,  and  by  watching  the  ammeter,  and  now 
and  then  moving  one  of  the  electrodes  out  a  trifle, 
he  is  enabled  to  prevent  undue  short-circuiting  in  the 
beginning  of  the  operation.  In  about  ten  minutes 
the  copper  between  the  electrodes  has  become  melted, 
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After  this  is  done  a  bed  of  charcoal  F,  the  granules 
of  which  vary  in  size  from  that  of  a  chestnut  to  that 
of  a  hickory  nut,  is  spread  over  the  charge  and  the 
gauge  withclrawn.  This  coarse  bed  of  charcoal  above 
the  charge  allows  free  escape  for  the  carbonic  oxide 
gas  generated  during  the  reduction.  The  charge 
being  in  place,  an  iron  top  G  lined  with  tire-brick  is 
placed  over  the  whole  furnace,  and  the  crevice  luted 
to  prevent  the  entrance  of  air.  The  brick  of  the 
walls  insulate  this  cover  from  the  current. 

Now  that  the  furnace  is  charged  and  the  cover 
luted  down,  it  is  started.  The  ends  of  the  electrodes 
were  in  the  beginning  placed  close  together,  as  shown 


and  the  latter  are  moved  far  enough  apart  so  that  the 
current  becomes  steady.  Tlie  current  is  now  allowed 
to  increase  till  about  thirteen  hundred  amperes  are 
being  drawn  from  the  dynamo,  driven  by  fifty  volts. 
Carbonic  oxide  gas  has  already  commenced  escaping 
through  the  two  orifices  in  the  top,  where  it  burns 
with  a  white  flame.  By  slight  movements  outward 
of  the  electrodes  during  the  coming  five  hours,  the 
internal  resistance  of  the  furnace  is  kept  constant, 
and  at  the  same  time  all  the  different  parts  of  the 
charge  are  brought  in  turn  into  the  zone  of  reduction. 
At  the  close  of  the  run  the  electrodes  are  in  the 
position  shown  in  the  accompanying  elevation,  the 
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furnace  is  shut  down  by  placing  a  resistance  in  the 
box,  and  then  the  current  is  switched  into  another 
furnace,  which  has  been  charged  in  a  like  manner. 

This  regulating  of  the  furnace  by  liand  is  rather 
costly  and  unsatisfactory.  Several  experiments  have 
therefore  been  tried  for  making  it  self-regulating, 
and  on  the  2i)th  of  January  last,  a  British  patent  was 
applied  for  by  Messrs.  Cowles,  covering  an  arrange- 
ment for  operating  the  electrodes  by  means  of  a  .shunt 
circuit,  electro  magnet  and  vibrating  armature.  If 
the  electrodes  were  drawn  back  and  exposed  to  the 
air  in  their  highly-heated  state,  they  would  be  rapidly 
wasted  away.  To  obviate  this,  Messrs.  Cowles  place 
what  might  be  called  a  stuffing  box  round  them,  con- 
sisting of  a  copper  box  tilled  with  co]i]ier  shot. 
Copper,  on  account  of  its  well-known  properties  of 
conducting  heat  and  electricity,  is  preferable  in  most 
cases  to  other  substances  for  this  purpose.  The  wires 
are  attached  to  the  boxes  instead  of  direct  to  the 
electrodes.  The  hot  electrodes,  as  they  emerge  from 
the  furnace,  first  encounter  the  shot,  which  rapidly 
carries  otf  the  heat,  and  by  the  time  they  emerge 
from  the  box  they  are  too  cool  to  be  oxidised  by 
contact  with  air. 

During  one  operation  of  five  hours  required  for  the 
above-mentioned  charge,  there  has  lieen,  one  might 
Bay,  pumped  into  the  furnace  ninety  electrical  horse- 
power, which,  if  it  were  devoted  to  heating  the  fifty 
pounds  of  copper  alone  contained  within  the  furnace, 
wouldraise  it  to  a  temperature  of  two  hundred  and  forty- 
two  thousand  degrees  Fahrenheit,  were  such  a  thing 
possible.  During  the  beginning  of  the  operation,  the 
copper  first  melted  in  the  centre  of  the  furnace. 
There  was  no  escape  for  the  heat  that  was  continually 
generated.  The  temperature  increased  till  the  re- 
fractory corundum  melted,  and,  being  surrounded  on 
all  sides  by  carbon,  gave  up  its  oxygen.  The  heat  of 
the  union  of  the  oxygen  liberated  from  the  aluminium 
uniting  with  the  carbon,  has  certainly  aided  in  the 
economy  of  the  process.  The  copper  has  had  nothing 
to  do  with  the  reaction,  as  it  will  take  place  in  its 
absence. 

Whether  the  reduction  is  due  to  the  intense  heat, 
to  electrolytic  action,  or  both,  is  difficult  to  .say.  If 
it  be  electrolysis,  it  is  Mr.  Cowles'  impression  that  we 
have  here  a  ca.se  where  electrolysis  can  be  accom- 
plished with  an  alternating  current,  although  it  has 
not  been  tried  as  yet.  ^Vere  the  copper  absent,  the 
freed  aluminium  would  now  absorb  carbon  and 
become  a  yellow  crystalline  carburet  of  aluminium  ; 
but,  instead  of  that,  the  copper  has  become  a  boiling, 
seething  mass,  and  the  bubbling  of  its  vapours  may  be 
distinctly  heard.  The  vapours  probably  rise  an  inch 
or  two,  condense,  and  fall  back,  carrying  with  them 
the  freed  aluminium.  This  continues  until  the  cur- 
rent IS  taken  otf  from  the  furnace,  when  we  have 
the  copper  charged  with  from  fifteen  to  thirty  per 
cent.,  and  in  some  cases  as  high  as  forty  per  cent,  of 
its  weight  of  aluminium,  and  a  little  silicon.  After 
cooling  the  furnace,  this  rich  alloy  of  aluminium  and 
copper  is  removed. 

Another  valuable  property  of  the  fine  charcoal  is 
that  the  metal  does  not  spread  and  run  through  its 
inter-stices,  but  remains  a  liquid  mass  surrounded 
below  and  on  the  sides  by  fine  charcoal,  the  fine  char- 
coal .sustaining  it  just  as  fine  flour  or  other  dust  will 
sustain  drops  of  water  for  considerable  periods  without 
allowing  them  to  sink  in.  The  alloy  presents  a  white 
appearance  and  the  brittle  nature  of  the  sample  I 
have  in  my  hand.  This  metal  is  now  melted  in  an 
ordinary  crucible  furnace,  poured  into  large  ingots, 
and  the  amount  of  aluminium  it  contains  is  deter- 
mined by  analysis,  after  which  it  is  again  melted,  and 
the  requisite  copper  added  to  make  the  valuable 
aluminium  bronzes,  of  which  I  will  speak  later. 


Two  runs,  as  described,  will  produce  in  ten  hours' 

average  work,  about  one  hundred  pounds  of  this  white 
metal,  containing  about  fifteen  pounds  of  aluminium. 
From  this  data  it  has  been  carefully  estimated  that 
aluminium  itself,  in  its  alloys,  can  be  produced  at 
about  forty  cents,  a  pound  in  the  works  now  being 
erected  by  the  Cowles  Electric  Smelting  and  Alu- 
minium ('ompany,  at  Lockport,  New  York.  This 
estimate  is  based  upon  the  present  size  and  form  of 
furnace. 

The  Cowles  Electric  Smelting  and  Aluminium 
Company  will  shortly  have  facilities  for  concentra^ 
ting  within  one  furnace  theencrgj'of  twelve  hundreu 
horse-power.  ^Vith  a  larger  furnace,  there  is  no  reason 
why  it  should  not  be  made  to  run  continuously  like 
the  ordinary  Idast  furnace. 

The  temperature  attainable  within  the  furnace  is 
only  limited  by  the  fu.si(ni  ])oint  of  carbon  ;  as  yet  we 
have  not  reached  this  limit.  The  charcoal  is  easily 
changed  to  graphite,  but  so  far  it  has  always  retained 
its  woody  structure. 

J'ure  white  sand  is  not  only  made  to  melt,  but  is 
easily  reduced  to  silicon.  A  mass  of  minute  crystals 
of  .silicon  was  obtained  from  a  fire-brick  being  placed 
within  the  furnace  and  too  near  the  centre  of  heat. 
The  other  elements  that  were  present  .seem  to  have 
volatilised,  leaving  nothing  but  the  silicon  behind. 

Boron,  sodium,  potassium,  calcium,  magnesium, 
chromium,  and  titanium  have  all  been  reduced  from 
their  oxides  by  means  of  carbon  in  the  furnace.  It 
is  safe  to  say  that  no  metallic  oxide  can  resist  the 
intense  reducing  forces  that  are  here  brought  to  bear 
u]ion  it. 

In  the  operation  of  the  furnace,  copper  was  used 
to  gather  the  aluminium  together,  and  prevent  its 
formation  into  carburet  of  aluminium,  or  into 
amorphous  powder.  The  copper  acts  somewhat  as  a 
condenser  to  the  metallic  fumes  of  aluminium  liberated. 
In  place  of  the  copper,  any  non-volatile  metal  may  be 
used  as  a  condenser,  to  unite  with  any  metal  it  may 
be  desired  to  reduce  ;  )irovided,  of  course,  the  two 
metals  are  of  such  a  nature  that  they  will  alloy  with 
each  other  at  this  high  temperature.  In  this  way, 
aluminium  may  be  produced  and  obtained,  alloyed 
with  iron,  nickel  silver,  tin,  or  cobalt.  Messrs.  Cowles 
have  made  alloys  containing  50  per  cent,  of  aluminium 
and  5(1  per  cent,  of  iron  ;  25  per  cent,  of  aluminium 
and  75  per  cent,  of  nickel  ;  30  per  cent,  of  aluminium 
and  TO  jier  cent,  of  copper.  I  have  here  some  of  these 
alloys.  Silicon  or  boron,  or  other  rare  metals,  may  be 
combined  in  the  same  manner,  or  tertiary  alloys  may 
be  produced — as,  for  instance,  when  fire  clay  is  reduced 
in  the  presence  of  copper  we  obtain  an  alloy  of  silicon, 
aluminium  and  copper.  This  is  a  white,  brittle  alloy 
when  more  than  ten  ]ier  cent,  of  alununium  and 
silicon  is  i)resent  in  the  copper.  With  from  two  to 
six  per  cent,  of  aluminium  and  silicon  in  equal  pro- 
portions, the  alloy  is  stronger  than  gun-metal,  has 
great  toughness,  does  not  oxidise  when  heated  in  the 
air,  and  has  fine  variations  of  yellow  gold  colour. 

The  alloys  which  the  metals  obtained  by  the 
methods  above  described  form  with  coiqier,  have  been 
made  the  subject  of  careful  study.  An  alloy,  con- 
taining 10  per  cent,  of  aluminium  and  iiO  per  cent,  of 
copper,  forms  the  so-called  aluminium  bronze,  with  a 
tine  golden  colour,  which  it  retains  for  all  time.  The 
5  per  cent,  aluminium  alloy  is  a  close  approximation 
in  colour  to  18  gold,  and  does  not  tarnish  readily.  Its 
tensile  strength  in  the  form  of  casting  is  eipiivalent 
to  a  strain  of  G8,000  pounds  to  the  square  inch.  An 
alloy,  containing  2  or  3  per  cent,  aluminium,  is 
stronger  than  brass,  possesses  greater  permanency  of 
colour,  and  would  make  an  excellent  substitute  for 
that  metal.  When  the  percentage  of  aluminium 
reaches  13,  an  exceedingly  hard,  brittle  alloy  of  a 
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reddish  colour  is  obtained,  and  higher  percentages 
increase  the  brittleness,  and  the  colour  becomes 
greyish  black.  Above  25  per  cent,  the  strength  again 
increases. 

The  effect  of  .silicon  in  small  proportions  upon 
copper  and  aluminium  bronze  is  to  greatly  increase 
its  tensile  strength.  Wlien  more  than  5  per  cent,  is 
present,  the  product  is  exceedingly  brittle,  and  greyish 
black  in  colour.  It  is  probable  that  silicon  acts  to  a 
certain  extent  as  a  fluxing  material  upon  the  oxides 
present  in  the  copper,  thereby  making  the  metal  more 
homogeneous.  On  account  of  its  superior  strength 
and  high  conductivity  for  electrical  currents,  silicon 
bronze  is  the  best  material  known  for  telegraph  and 
telephone  wire,  and  is  now  in  large  use  on  the  Con- 
tinent for  this  purpose,  its  conductivity  being  almost 
the  same  as  and  its  tensile  strength  being  double  that 
of  copper. 

The  element  boron  seems  to  have  almost  as  marked 
an  effect  upon  copper  as  carbon  does  upon  iron.  A 
small  percentage  in  copper  increases  its  strength  to 
50,000  or  ()0,o6o  pounds  per  square  inch  without 
diminishing  to  any  extent  its  conductivity. 

Aluminium  seems  to  increase  very  considerably  the 
strength  of  all  metals  with  which  it  is  alloyed.  An 
alloy  of  cojiper,  nickel,  and  zinc,  containing  a  small 
percentage  of  aluminium,  called  Hercules  metal, 
withstood  a  strain  of  105,000  pounds,  and  broke 
without  elongation.  The  knife  I  hold  in  my  hand  is 
made  of  this  alloy.  Another  grade  of  this  metal 
broke  under  an  ultimate  strain  of  111,000  pounds 
with  elongation  equivalent  to  33  per  cent.  It  must 
be  remembered  that  these  tests  were  all  made  u]ion 
castings  of  the  alloys.  The  strength  of  common 
brass  is  doubled  by  the  addition  of  2  or  3  per  cent,  of 
aluminium.  Alloys  of  aluminium  and  iron  are 
obtained  without  difhculty  ;  one  product  was  analysed 
containing  40  per  cent,  of  aluminium.  In  the  furnace 
iron  does  not  seem  to  be  absorbed  readily  by  the 
reduced  aluminium  when  copper  is  present  ;  but  in 
one  experiment  a  mixture,  composed  of  old  files  f>o 
per  cent.,  nickel  5  per  cent,  and  of  "  10  per  cent, 
aluminium  bronze  "  35  per  cent,  was  melted  together, 
and  it  gave  a  malleable  product  that  stood  a  strain  of 
69,000  pounds. 

I  have  here  a  miniature  anvil  made  of  another  alloy 
in  imitation  of  silver  ;  the  colour  is  perfect,  but  it 
differs  from  silver  in  being  untarnishable  and  very 
hard  though  tough. 

This  alloy  is  composed  of  aluminium,  nickel  and 
copper,  as  in  the  case  of  "  Hercules  metal,"  or  alu- 
mmium  added  to  German  silver,  and  is  now  coming 
into  use  in  America  for  plumbers'  faucets  and  table 
knives.  These  latter  will  take  any  edge  and  hold  it 
even  to  the  cutting  a  hickory  stick.  I  will  now  hand 
round  a  formidable  bowie  knife  made  from  this  metal. 
The  great  advantage  of  this  metal  is  that  it  will 
maintain  its  beautiful  white  lustre  for  all  time,  and 
permits  of  objects  being  made  from  it  like  plumbers' 
goods  and  all  plated  ware,  in  an  enduring  and  sub- 
stantial manner.     It  requires  no  plating  of  any  kind. 

An  aluminium  and  silicon  bronze  wire  of  metal 
made  at  Messr.s.  Cowle.s'  works,  has,  I  have  just 
heard  in  a  letter  to-day,  stood  a  testing  strain  of 
200,000  pounds  to  the  square  inch  before  breaking, 
a  tensile  .strength  hitherto  utterly  unprecedented  in 
any  material. 

Hitherto  I  have  spoken  of  alloys  of  aluminium,  as 
the  experiments  thus  far  tried  to  make  the  pure  metal 
by  this  furnace  direct,  have  not  been  successful.  If 
pure  alumina  and  carbon  be  used  for  the  charge  in 
atomic  proportions,  the  aluminium  formed  still  takes 
up  carbon  from  the  surrounding  charcoal,  and  indeed 
without  an  excess  of  carbon  it  is  difficult  to  work 
the   furnace.     Among    the    incidental    discoveries 


resulting  from  the  use  of  this  furnace  are  the  follow- 
ing ; — Silicon  appears  to  have  a  suboxide,  as  in  redu- 
cing silica  in  the  furnace,  if  the  operation  be  stopped 
before  all  the  material  is  reduced,  three  substances 
are  found— reduced  silicon,  an  intermediate  greenish 
compound  and  silica  ;  the  greenish  compound  being 
always  found  intermediate  between  the  silicon  and 
silica.    It  has  not  yet  been  thoroughly  examined. 

Boron  has  been  found  to  make  a  very  fine  malleable 
bronze  with  copper  or  copper  and  aluminium. 

Another  use  for  this  invention,  and  which  is  already 
exciting  a  large  demand  in  America,  is  the  manufac- 
ture of  the  so-called  "  mitis  "  castings,  the  invention 
of  Mr.  Peter  Ostberg  of  Stockholm. 

The  following  is  a  description  of  the  process  taken 
from  an  American  paper  :— 

"  The  wrought-iron  scrap  is  melted  in  plumbago 
crucibles  in  a  special  reverberatory  furnace  tired  with 
petroleum.  The  crucible  is  covered,  and  a  hole  in 
the  cover  corresponds  with,  and  is  directly  under  a 
hole  in  the  top  of  the  furnace.  Additions  to  the 
charge  of  the  crucible  are  made  through  these  holes 
by  means  of  a  pipe,  tlius  avoiding  the  necessity  of 
opening  and  cooling  the  furnace.  Wrought-iron 
fuses  at  a  temperature  of  say  4000  degrees  Fahren- 
heit, and  it  would  be  necessary  to  heat  it  far  beyond 
the  point  of  fusion  before  it  would  be  fluid  enough 
to  cast  into  tine  moulds,  and  to  make  it  possible  to 
handle  it  before  it  would  consolidate.  Now  it  is  in 
this  superheating  that  the  iron  absorbs  gases,  and 
consequently  it  is  impossible  to  make  s<Aid  castings 
in  this  way. 

"In  order  to  obviate  this  difficulty,  Mr.  Ostberg  has 
made  u.se  of  the  well-known  fact  that  certain  alloys 
of  metals  possess  a  fusing  temperature  much  lower 
than  that  of  the  metals  composing  them,  and  among 
these  aluminiuni  alloys  are  especially  notable.  In 
making  nutis  castings  a  very  small  quantity,  about 
1  jjfl  of  1  per  cent,  of  aluminium,  in  the  form  of  a  7  or 
8  per  cent  aluminium  alloy  of  cast-iron,  is  added  to 
the  charge  (about  60  pounds)  of  wrought-iron  in  the 
crucible  the  moment  this  has  been  melted.  The 
fusing  point  is  at  once  lowered  some  500  degrees,  and 
the  charge,  now  an  alloy  of  iron  and  aluminium, 
becomes  extremely  fluid  and  can  be  cast  in  the  finest 
moulds,  while  the  great  difterence  between  its  tem- 
perature and  its  fusing  point  gives  all  the  time  neces- 
sary for  manipulating  it  without  danger  of  its  solidi- 
fying. The  extreme  fluidity  of  the  charge  allows  the 
ready  escape  of  the  gases,  which,  otherwise,  would 
make  a  porous  casting,  and  the  result  appears  to  be  a 
remarkably  fine,  solid,  and  tough  casting  of  wrought- 
iron. 

"  These  mitis  castings  are  said  to  be  from  30  to  50 
per  cent  stronger  than  the  iron  from  which  they  are 
made. 

"  The  alloys  of  aluminium  and  iron  and  steel  have 
long  been  known,  and  reference  is  made  to  the  addi- 
tion of  such  an  alloy  to  .steel  by  Faraday  only  a  few 
years  after  the  discovery  of  aluminium  ;  but  this 
ai)plication  to  wrought-iron  casting  appears  to  be  new, 
and  it  is  certainly  very  interesting." 

Now  as  to  the  ores  of  alumina.  For  mitis  castings 
where  iron  and  silicon  are  not  prejudicial,  bauxite 
and  various  clays  can  be  used  with  advantage  ;  for 
bronze  making,  alumina  containing  silica  in  consider- 
able (juantity  is  as  available  as  the  pure  earth,  and 
is  indeed  superior.  For  the  manufacture  of  pure 
aluminium,  pure  alumina  is  requisite.  The  Co^yles 
Company  use  corundum,  native  crystallised  alumina, 
for  this  purpose  ;  but  till  1809  the  sole  sources  of 
corundum  were  a  few  river  washings  in  India  and 
elsewhere.  It  was  found  in  scattered  crystals  and 
cost  from  6d.  to  Is.  a-pound.  In  1869,  however 
riding  over  a  spur  of  the  AUeghauies  in  Northern 
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Georgia,  I  found  what  turned  out  to  be  almost  an 
inexhaustible  mine  of  corundum  in  the  Crj'solite 
Serpentine,  the  tirst  instance  on  record  of  corundum 
having  been  found  M  dlii.  It  had  been  washed  out 
of  debris  at  Cripps  Hill,  North  Carolina,  and  a  mine 
in  West  Chester,  County  Pennsylvania,  both  on  the 
slopes  of  the  Crysolite  Serpentine,  before  this.  The 
clue  being  thus  obtained  accidentally,  about  thirty 
mines  were  shortly  afterwards  discovered  in  the  same 
formation,  but  of  the  thousands  of  tons  that  have 
since  been  dug,  by  far  the  larger  portion,  I  believe, 
has  come  from  the  Georgia  mine  first  discovered  and 
worked  by  myself. 

At  present  tlie  mineral  can  be  bought  at  the  mines 
at  £2  a-ton.  This  is  nearly  pure  alumina.  A  hydra- 
ted  alumina,  diaspore,  is  also  found  in  the  same  region 
and  localities.  We  have  here  sundry  samples  of 
corundum,  diaspore,  and  concomitant  rocks  from  the 
mines  formerly  owned  by  ine  in  Georgia  and  North 
Carolina.  Corundum  will  probably  always  be  the 
principal  source  in  America  of  material  whereof  to 
manufacture  pure  aluminium  ;  fresh  mines  are  being 
daily  brought  to  light  in  the  Apalachian  and  Rocky 
Mountain  ranges.  But  in  Great  Britain,  in  all  proba- 
bilities manufacturers  must  look  to  using  alumina 
artificially  prepared  from  cryolite  or  from  Mr. 
Kynaston's  .■sulphate  of  alumina.  The  raw  materials 
from  which  the  latter  can  be  manufactured  are  in- 
exhaustible. Through  the  kindness  of  the  Cowles 
Company,  I  have  here  ingots  of  many  varieties  of 
bronzes,  specimens  of  the  metal  as  it  comes  out  of 
the  furnace,  of  carbon  converted  to  graphite  by  the 
intense  heat,  of  slag  and  of  .sundry  articles  manufac- 
tured by  the  Company  or  others  from  their  alloys. 
(Discussion  adjourned  until  next  meeting.) 
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Meeting  held  in  the  College  of  Science,  April  7, 1SS6. 

DISCUSSION  ON  MR.  H.  1!.  I'ROCTER'S 
PAPER  ON  TANNIN  ESTDIATION,  READ 
AT  FEBRUARY  MEETING. 

Mr.  H.  R.  Peoctep.  made  some  observations  on 
Simand  &.  Weiss'  method  of  estimating  tannin  by 
absorption  with  hide.  This  he  described  a.s  an  imjjrove- 
nient  on  several  old  methods  based  on  the  same 
principle.  In  Stammer's  method  the  sp.  gr.  of  the 
solution  before  and  after  absorption  of  the  tannin  was 
taken.  This  process  could  be  made,  by  great  care, 
to  give  good  results  with  gallotannic  acid  ;  but  the 
extreme  care  and  the  time  required  were  objections  ; 
and,  moreover,  for  want  of  data  regarding  the  physical 
properties  of  other  tannins,  it  could  only  be  applied 
satisfactorily  to  gallotannic  acid.  Weighing  the  hide 
before  and  after  absorption  was  open  to  the  objection 
that  it  was  very  difficult  to  extract  all  the  tannin 
from  a  solution,  and  the  same  objection  ajjplied  to  the 


I  evaporation  of  the  solution  and  determination  of  the 
I  tannin  from  loss.     Simand  it  Weiss  have  proposed  to 
use  successive  small  quantities  of  hide  for  the  absorp- 
tion, about  5grms.  being  used  in  quantities  of  igrm. 
j  at  intervals  of  about   12  hours.    In  this  way  the 
I  absorption  of  the  tannin  is  complete,  the  hide  rasp- 
I  ings  give  up  practically  no  solid  matter,  and  by 
I  evaporation  of  the  solution   very  good  results  are 
obtained.     The  results,  too,  are  direct,  requiring  no 
!  interpretation.     If  there  is  much  acid  iiresent  the 
raspings  absorb  it  ;  and  curiously  enough  the  whole 
of  the  colouring  matter  goes  down  with  the  tannin. 

Mr.  B.  S.  PROCTOK  suggested  the  application  of 
hide  to  remove  tannin  from  sherry  used  to  prepare 
ipecacuanha  wine.  On  keeping  ipecacuanha  wine  it 
loses  strengthj  a  precipitate  of  tannate  of  emetin 
forming.  Prooably  the  removal  of  any  tannin  from 
the  wine  to  begin  with  would  prevent  this. 

Mr.  SissoN  exhibited  an  apparatus  for  the  produc- 
tion and  storage  of  hydrogen  sulphide  for  laboratory 
use,  consisting  of  a  small  gas-holder  with  a  layer  of 
paraffin  oil  on  the  water.  Connected  with  this  is  a 
tiask  provided  with  a  tap-funnel,  and  a  siphon  tube 
besides  the  gas-delivery  tube.  Magnesium  sulphy- 
drate  is  introduced  through  the  tap- funnel  and  boiled 
to  expel  hydrogen  sulphide,  which  finds  its  way  into 
the  gas-holder,  and  can  be  used  as  required.  The 
magnesium  hydrate  can  be  run  oft'  by  the  siphon  tube, 
and  fresh  sulphydrate  introduced  without  any  access 
of  air,  and  thus  a  constant  supply  of  pure  hydrogen 
suliihide  obtained.  The  apparatus  is  practically  with- 
out smell. 

ON  THE  USE  OF  ]\IAGNESIUM  SULPHY- 
DRATE FOR  MAKING  PURE  SULPHUR- 
ETTED  HYDROGEN. 

BY  GEORGE  SISSON,  JUN. 

We  have  only  to  look  through  chemical  papers  to  see 
tlie  various  ajiparatus  and  often  complicated  jilans 
which  every  chemist,  at  some  time  or  other  of  his 
career,  thinks  necessary  to  piatent  and  publish  in 
order  to  produce  HoS  with  the  least  trouble  to  himself 
and  others. 

Magnesium  hydrosulphide  or  sulphydrate  has 
recently  been  suggested  as  a  means  of  producing 
chemically  pure  H^S,  and  having  been  spoken 
favourably  of  for  technical  and  toxicological  investiga- 
tion by  eminent  chemists,  it  seemed  worth  while  to 
draw  the  attention  of  the  Society  to  this  new  sub- 
stance, which  has  only  very  lately  been  made  on  a 
commercial  scale. 

The  usual  method  of  producing  H._S  is  by  means 
of  ferrous  sulphide  and  dilute  HCl,  or  H^SOj.  This 
gives  a  mixture  of  H.^S,  with  hydrogen  and  other 
impurities. 

For  making  pure  H.^S  it  is  neces.sary  to  use  much 
more  complicated  and  expensive  methods.  These  are 
boiling  sulphide  of  antimony,  with  strong  HCl,  and 
washing  to  separate  the  vapour  of  acid. 

There  are  various  other  proce.ss&s,  all  more  or  less 
troublesome,  such  as  heating  a  hydrocarbon  jiaraffio, 
for  instance,  with  sulphur.  Ry  galvanic  action  of  a 
zinc  and  galena  couple  in  acid,  on  connecting  the 
wires  H.^S  is  evolved.  Ikit  generally  we  must  fall 
back  upon  sulphide  of  iron  and  acid  as  being  the 
readiest  and  cheai)e,st. 

Two  years  ago  Dr.  Divers  described  a  simjile  pro- 
cess for  obtaining  chemically  pure  H.jS.  He  pa.ssed 
a  current  of  gas  from  sulphide  of  iron  and  acid, 
through  magnesia  suspended  in  water.  'I'he  H^S  was 
more  or  less  absorbed,  and  the  magnesia  dis.solved, 
forming   a    solution  of  magnesium  hydrosulphide, 
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wbicli,  on  being  gently  heated,  gave  off  pure  H.jS, 
leaving  the  magnesia  to  be  used  over  again. 

The  samples  of  hydrosulphide  on  the  table  (manu- 
factured by  the  Washington  Chemical  Company)  are 
not  made  by  this  method,  as  it  was  found  that 
magnesia  absorbs  H^S  rather  slowly,  and  a  strong 
solution  could  not  be  obtained  ;  but  culcium  sulph- 
hydrate  is  made  in  the  first  instance,  and  from  this 
is  made  the  magnesian  .solution,  by  double  decompo- 
sition with  magnesium  sulphate. 

What  answers  equally  well  is  a  mixture  of  calcium 
sulph-hydrate  and  magnesium  chloride  (which  is  the 
subject  of  ilr.  F.  S.  Newall's  patent).  In  this  way  we 
can  bottle  and  keep  for  a  long  time  a  solution  which 
will  give  from  30  to  3,")  volumes  of  gas.  The  cost  of 
the  gas  so  produced  is  about  the  same  as  from  ferrous 
sulphide  and  acid. 


TBirminfffjam  ano  ^iDlanD  Section. 


Chairman :  Alexander  M.  Chance. 

Vice-Chairman  :  W.  A.  Tilden. 

Coimnittcc : 


G.  S.  Albright. 
T.  Barclay. 
Horace  T.  Brown. 
J.  F.  Chance. 
L.  Demuth. 
W.  Hunt. 
E.  W.  T.  Jones. 
W.  W.  J.  Nicol. 


C.  O'Siillivan. 
L.  Percival. 
K.  P.  Peyton. 
J.  H.  Player. 
C.  T.  Ryder. 
W.  A.  Wiggin. 
A.  Wilson. 


a  mark  is  made  upon  the  tube  at  the  junction  of  the 
water  and  mercury  ;  the  piston  is  now  lowered  until 
the  surface  of  the  water  is  level  with  this  mark,  and 
the  process  repeated  until  the  whole  tube  is 
graduated. 

SAMPLING    SYRINGE, 

FOR  VISCID  LUeUIDS. 


Hon.  Treasurer:  Charles  Hunt. 

Local  Secret  art)  : 

A.  BosTOCK  Hill.  14.  Temple  Street.  Birmingham. 

Notices  of  papers  and  communications  for  the  meetings  to 
be  sent  to  the  Local  Secretary. 


Meeting  held  at  Mason  Cullec/e,  March  10. 


DR.   TILDEN   IN   THE  CHAIR. 

ON  THE  SAMPLING  OF  VISCID  LIQUIDS. 

BY   FRANCIS  WATTS,   F.C.S. 

It  frequently  happens  that  it  is  necessary  to  analyse 
and  value  large  quantities  of  viscid  liquids  contained 
in  casks,  etc.,  of  varying  size,  the  contents  of  each 
package  as  a  rule  differing  in  strength  and  value.  It 
is  obvious  then  that  to  obtain  a  sample  which  shall 
fairly  represent  the  whole,  a  quantity  proportional  to 
the  contents  must  be  taken  from  each  vessel ;  a  vis- 
cid character  of  the  liquid  renders  the  necessary 
measuring  somewhat  difficult.  To  accomplish  this 
the  writer  makes  use  of  a  glass  syringe  graduated 
into  a  convenient  number  of  i)arts  of  equal  volume  ; 
the  syringe  has  no  nozzle,  but  only  a  single  round 
hole  in  the  rounded  or  slightly  pointed  extremity, 
the  .size  of  this  hole  being  regulated  in  accordance 
with  the  viscidity  of  the  liquid  to  be  sampled  ;  a 
convenient  form  is  one  graduated  in  seven  divisions, 
half  divisions  being  indicated  by  a  half  line  ;  in  sam- 
pling a  series  of  casks,  for  instance,  whose  sizes  vary 
from  forty  to  seventy  gallons,  each  division  of  the 
syringe  may  be  taken  to  represent  ten  gallons,  or  if 
a  series  of  casks,  varying  from  100  to  130  gallons, 
each  division  might  represent  twenty  gallons.  The 
graduation  of  the  .syringe  is  easily  accomplished  by 
inverting  it  and  covering  the  piston  with  a  layer  of 
mercury  to  prevent  the  packing  absorbing  water  ;  as 
much  water  as  will  conveniently  represent  either  a 
half  or  whole  division  of  the  tube  is  now  poured 
upon  the  mercury,  and  the  piston  rai.sed  until  the 
upper  part  of  the  tube  is  entirely  filled  with  water. 
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In  using  the  syringe  a  small  air-space  is  left  be- 
tween the  piston  and  the  ascending  column  of  liquid ; 
this  enables  the  operator  to  determine  with  great  ease 
the  volume  of  liquid  drawn  up  :  the  descent  of  the 
piston  effectually  sweeps  out  the  tube,  leaving  the 
syringe  ready  to  be  used  in  drawing  the  next  sample. 

THE   SOURCES   AND  VARIETIES   OF  COM- 
MERCIAL INDIARUBBER. 

BY  HUBERT  PRICE. 

Indiarubbee,  or  caoutchouc,  consists  of  the  dried 
coagulated  juice  of  various  trees  and  shrubs  belonging 
chiefly  to  the  natural  oTdeTiioiEiijihorbiacKi,M(iracecr, 
Artocarjiacrii,  and  Ajinri/narftr.  The  milky  juice  in 
these  plants  furnishing  caoutchouc  is  contained  in  the 
middle  layer  of  the  bark  in  a  network  of  small  tubes 
called  laticiferous  vessels,  but  in  the  Ajioci/nacne 
these  vessels  containing  the  milk  are  also  foiind  in 
the  inner  layer  of  the  liark.  The  caoutchouc  is  sus- 
pended in  the  milk  in  small  globules  about  li^TioOf 
an  inch  in  diameter. 

The  milk  is  coagulated  by  acid  or  saline  solutions, 
but  not  by  alcohol,  and  it  is  kept  in  the  li(|uid 
state  by  the  addition  of  ammonia,  which  is  used  by 
the  collectors  when  the  caoutchouc  has  to  be  carried 
long    distances    before    coagulation.      Caoutchouc 
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differs  from  other  vegetable  products  of  like  origin 
by  being  insoluble  in  water,  alcohol,  alkalis,  and 
acids,  with  the  exception  of  concentrated  nitric  or 
sulphuric  acids. 

All  caoutchouc  contains  an  oxidised  viscid  resinous 
body  soluble  in  alcohol  ;  it  occurs  in  varying  quan- 
tity, the  lowest  percentage  of  this  substance  giving 
the  greatest  commercial  value  to  caoutchouc. 

The  first  mention  of  indiarubber  in  any  book  was 
nearly  ."lOO  years  ago  by  Herrera,  who,  iu  the  second 
voyage  of  Columbus,  observed  that  the  natives  of 
Haytii  played  with  balls  made  of  the  gum  of  a  tree 
which,  although  large,  were  lighter  and  bounced 
better  than  the  wind  balls  of  Castile. 

Torguemenda,  in  IGl."),  first  mentions  the  name  of 
the  tree  yielding  caoutchouc.  He  says  there  is  a  tree 
which  the  Mexican  Indians  call  "riecpiahuitl ;"  it  is 
held  in  great  estimation,  and  grows  in  the  hot  coun- 
try. It  is  not  a  very  high  tree  ;  the  leaves  are  round 
and  ashy  colour.  This  tree  yields  a  white,  milky 
substance,  thick  and  gummy,  and  in  great  abun- 
dance. 

Even  at  this  early  date  the  Spaniards  used  to 
waterproof  their  cloaks  with  caoutchouc,  and  in  spite 
of  its  being  used  thus  in  1015  by  Europeans,  it  was 
not  until  nearly  1800  that  it  came  into  use  in  Europe. 
The  indiarubber  trees  of  South  America  are  of  the 
greatest  importance,  as  they  produce  tlie  largest 
supply.  The  chief  of  these  is  the  Ih-vea  Jji-nsilimsis, 
commonly  called  Para,  after  the  town  from  which  it 
is  exported  ;^  this  tree  grows  to  about  00ft.  in  height ; 
it  is  of  the  Euphorbiaceous  species  ;  it  branches  from 
the  base  and  has  trifoliate  leaves. 

These  trees  flourish  upon  tlie  muddy  banks  of  the 
Amazon  and  its  tributaries,  where  the  temperature 
is  never  below  73'  F.,  rain  being  seldom  absent  for 
more  than  ten  days  together,  and  in  the  wet  season 
large  tracts  of  forest  are  inundated.  The  caoutchouc 
is  collected  from  August  to  February,  which  is  called 
the  dry  season,  but  even  in  the  dry  season  rain  falls 
every  few  days. 

The  natives  say  that  the  milk  flows  more  freely 
and  in  greater  quantity  in  the  early  morning,  so  they 
start  out  at  daybreak. 

The  collector  at  the  beginning  of  the  season  goes 
round  to  the  trees  in  his  district  with  a  stock  of 
burnt  clay  cups,  laying  four  to  twelve  at  the  root  of 
a  tree,  according  to  its  size.  Footpaths  are  cleared, 
and  bridges  made  across  the  streams  ;  it  is  about  the 
greatest  trouble  the  collector  meets  with,  as  clearing 
footpaths  through  the  dense  undergrowth  of  a  South 
American  forest  is  a  very  difficult  task. 

When  all  jircparations  are  made,  the  collector  starts 
out  about  3  a.ni.,  taking  with  him  an  axe,  a  wicker 
basket  containing  some  wrought  clay,  and  a  bag  to 
collect  odd  bits  of  rubber.  Arriving  at  a  tree  to  be 
tapped,  he  takes  his  axe  and  strikes  in  an  upward 
direction  as  high  as  he  can  reach,  always  striking 
through  the  bark  and  penetrating  an  inch  or  more 
into  the  tree,  thereby  damaging  its  growth,  as  the 
wood  when  exj)osed  soon  rots. 

Quickly  stooping  down  he  takes  one  of  the  clay 
cups,  putting  a  piece  of  soft  clay  on  one  side,  sticks 
it  to  the  bark  just  below  the  cut  so  that  the  milk 
will  run  into  it.  (The  milk  when  it  exudes  from  the 
tree  is  of  a  dazzling  whiteness.)  He  then  makes 
another  cut  about  five  inches  from  the  last  and  at 
the  same  distance  from  tbe  ground,  proceeding  as 
described  until  he  has  encircled  the  tree  ;  he  then 
goes  on  to  the  next  tree,  which  he  treats  in  like  man- 
ner, and  so  on  to  other  trees. 

At  about  1  p.m.  he  returns  with  a  calabash, 
into  which  he  empties  all  the  cups,  as  he  likes  to  get 
his  outdoor  work  completed  by  3,  because  that  is 
the  usual  time  for  rain  to  commence. 


1  On  the  following  day  he  encircles  each  tree  with 
cuts  about  eight  inches  lower  down,  and  so  on  day 
after  day  until  he  reaches  the  ground. 

I      The  collectors  bring  their  calabashes  of  milk  to  a 

I  shed  where  they  have  stored  some  earthen  jars  and  a 
quantity  of  the  nuts  of  the  Attalea  and  Euttrepe  edulis, 
both  of  which  are  nuts  obtained  from  palm  trees  ; 

I  the  natives  say  the  smoke  of  other  nuts  will  not 
answer  the  purpose,  but  I  think  this  can  hardly  be 

,  the  case,  as  the  coagulation  is  really  caused  by  heat 

j  driving  ott"  the  water  from  the  milk. 

The  milk  is  poured  into  a  large  flat  earthen  vessel 
placed  on  the  floor. 

The  earthen  jars,  which  are  ISin.  high,  12in.  across 
the  base,  and  2in.  at  the  neck,  have  the  bottoms 
broken  out  ;  they  are  placed  neck  upwards  on  four 
stones  on  the  floor,  which  raises  them  about  three 
inches.  A  fire  is  lighted  underneath  them,  and  nuts 
and  wood  are  alternately  dropped  into  the  neck  of 
the  jar  until  it  is  filled  to  within  four  inches  of  the 
top.  Dense  volumes  of  smoke  now  begin  to  issue 
from  the  neck  of  the  jar.  The  collector  takes  a  piece 
of  wood  about  the  shape  of  the  paddle  of  a  canoe, 
smearing  a  little  clay  over  it  to  prevent  the  rubber 
sticking  to  it,  dips  it  into  the  milk,  lets  the  drops 
fall  off,  then  pa.s.sed  it  about  in  the  smoke  which 
issues  from  the  jar ;  the  milk  now  as.sumes  a 
yellowish  tinge  and  solidifies,  but  still  contains 
much  moisture.  Thus  the  collector  dips  and  drys 
until  he  has  about  an  inch  and  a  half  of  rubber  on 
the  mould  ;  he  then  cuts  it  oft',  hanging  it  up  to  dry, 
proceeding  with  another  until  he  has  coagulated  all  his 
milk  in  this  way.    A  practised  hand  will  dry  five  or 

'  six  pounds  an  hour ;  it  is  very  tiring  work  for  the 
arms. 
All  the  odd  bits  and  scrapings  are  made  into  balls 

j  about  the  size  of  a  man's  head,  and  are  called  negro- 

'  heads,  both  at  Para  and  in  the  English  market. 
Sometimes  amongst  the  negroheads  are  found  pieces 

'  of  rubber  in  the  form  of  dolls'  shoes  and  water 
bottles. 

I  The  Ceara  rubber  is  considered  to  rank  about 
next  to  Para.  It  is  the  produce  of  the  Miinilft 
GlaziiiiHi,  a  euphorbaceous  tree  growing  in  the  jiro- 
vince  of  Rio  Janeiro  ;  it  attains  a  height  of  nearly 
thirty  feet,  having  three  to  seven  palm-like  leaves. 
It  bears  a  fruit  of  a  very  delicious  flavour  about  the 
size  of  a  plum,  which  is  much  prized  by  the  natives. 
The  indiarubber  is  obtained  by  slicing  the  bark  off 
the  tree  at  about  four  or  five  feet  from  the  ground  ; 
the  juice  exudes  and  flows  down  the  stem,  some 
reac-ning  the  ground  and  some  drying  on  the  tree, 
from  which  it  is  peeled  off  in  strings  ;  thus  the  milk 
of  this  tree  is  coagulated  by  exposure  to  the  weather, 
no  chemical  or  drying  process  being  used. 

Carthagena  indiarubber  comes  from  New  Granada 
in  .sheets  about  three-quarters  of  an  inch  thick, 
having  a  rough  chewed  appearance  and  an  almost 
tarry  consistency.  It  is  believed  to  be  obtained 
from  the  Casti/lua  elastira.  Guayaijuil  indiarubber 
is  imported  from  Ecuador  in  large  flakes  of  a  dark 
colour,  which  are  sometimes  whitish  when  cut  ;  it  is 
obtained  from  one  of  the  Castilloa  tribe.  It  contains 
a  great  deal  of  waste. 

It  is  curious  to  watch  how  the  native  mind  is  en- 
larged by  intercourse  with  Europeans  ;  as  when  a 
fresh  source  of  indiarubber  is  found  it  comes  first  in 
a  wonderfully  pure  state,  but  just  when  confidence 
has  been  obtained  in  the  new  supply,  clay  begins  to 
be  put  into  the  middle  of  the  large  pieces,  and  as  the 
native  mind  still  more  enlarges,  all  .sorts  of  rubbish 
are  carefully  introduced,  care  always  being  taken 
that  the  impurity  does  not  show  until  the  piece  is 

cut  through. 
Nicaragua    indiarubber     is    obtained    from   the 
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Castilloa,  a  lofty  artocarjiaceous  tree  with  a  trunk 
three  feet  or  more  in  diameter.  The  leaves  are 
eighteen  inches  long  and  seven  broad.  It  grows  in 
the  rich  fertile  .soils  of  the  moist  dense  forests  which 
abound  in  Central  America.  The  milk  is  obtained 
by  encircling  the  tree  with  a  spiral  cut  at  an  inclina- 
tion of  forty-tive  feet,  at  the  bottom  of  which  an 
iron  spout  about  four  inches  long  is  driven  into  the  i 
tree  to  deliver  the  milk  into  pails.  About  twenty 
gallons  of  milk  are  obtained  from  a  tree  four  feet  in 
diameter,  every  gallon  of  milk  yielding  about  two 
pounds  of  indiarubber.  The  milk  is  coagulated  by  the 
addition  of  the  juice  of  various  herbs,  about  one 
pint  of  the  juice  being  added  to  every  gallon  of  the 
milk;  the  coagulum  is  afterwards  rolled  and  hung  up 
to  dry  for  about  a  fortnight,  when  it  is  ready  for  ex- 
portation. Trees  and  shrubs  yielding  indiarubber 
grow  throughout  the  equatorial  regions  of  Africa. 
Mozambique  is  one  of  the  best  varieties.  It  occurs 
in  small  balls  or  spindle-shaped  i)ieces  called  sausages  ; 
these  sausages  are  made  by  taking  small  sticks  and 
winding  the  indiarubber  in  thin  threads  round  them 
until  they  liave  obtained  the  thickness  and  some- 
thing of  the  shape  of  a  pork-sausage. 

Indiarubber  comes  from  Madagascar  in  balls  and 
lumps  ;  both  this  and  the  ilozambique  rubbers  are 
obtained  from  the  vine-like  plants  Va/ien  Mndngas- 
canensis,  Valira  cumnri  nxU,  Vo/iea  r/inuuiifeni  and 
Vahea  .SV«f;/((/i>u.s/.s-.  The  WilloiKjIJiia  edii/in,  another 
climbing  plant,  is  also  found  ;  it  forms  the  chief 
source  of  indiarubber  in  the  Mauritius.  The  above- 
named  plants  are  all  climbers,  with  opposite  entire 
leaves  and  fleshy  fruit. 

In  Central  xVfrica  and  the  east  coast  indiarubber  is 
obtained  from  tXi^Ldndiiljilii'i  OivKrieiisis,  Landulithia 
F/oridd,  and  Lnnddl/diia  Ifendc/otii.  In  Sierra  Leone 
it  is  collected  from  the  Ficiis  bra.iii,  and  in  the  Island 
of  Keunion  from  the  J'eri/dorct  ijrarea. 

There  are  also  large  quantities  of  indiarubber  im- 
ported from  Asia. 

Assam  indiarubber  is  imported  chiefly  from  Cal- 
cutta ;  it  is  glossy,  and  of  a  mottled  i)ink  colour,  a 
little  like  streaky  bacon.  It  is  sent  over  in  gummy 
bags  in  irregular  ma.sses  called  loaves.  This  rubber 
is  the  produce  of  the  Finis  elaatica,  which  is  well 
known  to  you  all  as  the  indiarubber  tree  used  for 
ornamenting  windows  ;  it  is  used  for  this  jiurpose 
because  the  fumes  of  gas  do  not  destroy  it  as  they  do 
so  many  other  plants.  It  seems  a  curious  fact,  too, 
that  by  giving  this  plant  only  a  potful  of  earth  it 
remains  alive  and  flourishing,  with  but  little  growth, 
while  in  the  natural  state  it  becomes  a  forest  tree.  In 
the  forests  of  Assam  it  is  the  most  prominent  tree, 
the  size  given  of  a  tree  being  100ft.  in  height,  74 
inches  in  circumference,  and  the  crown  covered  an 
area  of  610  feet  in  circumference.  It  is  one  of  the 
iig  tribe,  and  has  large  aerial  roots.  The  milk  is  col 
lected  in  the  most  reckless  manner  by  making  cuts 
about  18  inches  long  in  the  trunk  and  roots,  from 
which  the  milk  flows  on  to  the  ground.  The  milk  is 
coagulated  by  pouring  into  boiling  water  and  stirring 
until  .sufliciently  firm.  This  is  not  a  very  good  method, 
as  if  too  much  heat  be  applied  to  the  milk  before 
coagulation  it  causes  a  stickiness  which  the  rubber 
never  loses  ;  this  in  the  English  market  is  called 
heated  rubber,  often  not  fetching  more  than  half  the 
usual  price,  and  when  made  up  into  goods  causes 
them  to  rapidly  harden. 

The  Ficux  elatitka  yields  about  40lb.  of  india- 
rubber  at  2.5  years,  about  the  .same  amount  being 
obtained  every  three  years  until  the  tree  is  slowly 
worn  out  by  reckless  tapping.  Borneo  indiarubber 
arrives  in  the  market  in  snapeless  masses  of  a  whitish 
or  pinky  colour,  which  when  cut  often  have  a  very 
disagreeable  odour.    This  rubber  is  obtained  from  the 


Urceola  dasfica  Willouglthia  firma,  and  Urceola 
escidenta.  The  former  two  are  climbing  plants,  with 
trunks  about  the  size  of  a  man's  body  ;  they  have  a 
soft  thick  bark.  The  latter  is  a  tree  which  at  the  age 
of  five  years  has  a  stem  18  inches  in  circumference, 
and  its  crown  covered  an  area  of  200  square  feet, 
which  shows  the  rapid  growth  of  some  of  tUe  tropical 
trees.  The  milk  from  the  climbing  plants  is  extracted 
by  cutting  them  into  pieces  about  two  feet  long,  which 
are  drained  into  buckets  and  sometimes  even  boiled 
to  extract  the  milk.  The  milk  is  coagulated  by  mix- 
ing with  salt  water,  which  causes  the  rubber  to  arrive 
here  in  a  very  damp  condition,  and  it  loses  from  20 
to  ."lO  per  cent,  when  cleaned  and  dyed  by  the  manu- 
facturer. 

There  are  a  large  number  of  other  plants  which 
yield  indiarubber,  but  I  think  1  have  mentioned 
enough  to  dispel  the  general  idea  that  indiarubber 
comes  from  one  species  of  tree. 

Indiarubber  is  composed  of  carbon  and  hydrogen 
— 87'27  per  cent,  of  carbon,  and  1273  per  cent,  of 
hydrogen.  When  exposed  to  a  temi)erature  of  0° 
Centigrade  it  gradually  loses  its  .softness  and  elasti- 
city, becoming  rigid  and  inelastic,  but  may  be  restored 
to  its  normal  condition  by  heating  to  3.5",  or  by 
stretching  to  twice  its  normal  length,  which  takes  con- 
siderable force  in  this  rigid  condition.  The  ett'ects  of 
heat  are  more  complex  than  those  of  cold.  Let  us 
say  that  15°  Centigrade  is  the  ordinary  temperature, 
and  if  a  striji  of  indiarubber  be  stretched  by  a  weight 
and  then  the  temperature  raised  to  40°  C,  the  strip 
will  contract,  but  the  contracting  is  accomjianied 
with  a  more  than  corresjionding  increase  in  thickness. 
If  the  heat  be  raised  to  100"  or  120°  it  becomes  soft 
and  loses  its  elasticity,  but  regains  it  when  cooled. 
At  a  temperature  of  150°  it  becomes  viscous, 
and  at  200"  fairly  melts,  forming  a  thick  liquid, 
which,  when  cooled,  does  not  resume  its  former  state. 
At  still  higher  temperatures  it  is  split  into  volatile 
hydrocarbons,  leaving  only  a  carbonaceous  residue. 
The  mixed  products  of  dry  distillation  are  excellent 
though  rather  expensive  solvents  for  indiarubber. 
Indiarubber  when  pure  is  odourless  and  nearly 
white.  The  milk  has  a  specific  gravity  of  r012,  but 
when  coagulated  it  is  '\)ib.  ^^4len  freshly  cut  it 
easily  unites  again  when  pressed  together. 

Benzol,  its  homologues,  carbon  bisulphide,  petro- 
leum, volatile  oils,  chloroform,  and  melted  naphtha- 
lene are  solvents  for  indiarubber  to  a  more  or  less 
degree. 

It  is  said  that  if  indiarubber  be  submitted  to  the 
action  of  ammonia  for  several  months,  it  exerts  the 
curious  influence  of  bringing  it  back  to  an  emulsion. 

If  a  strip  of  indiarubber  be  stretched  to  about 
seven  times  its  original  length  for  two  or  three  weeks, 
it  loses  its  elasticity,  and  only  regains  it  again  on 
being  subjected  to  heat.  Possibly  it  takes  up  heat 
which  it  has  lost,  as  when  stretched  it  gives  out  a  very 
considerable  amount  of  heat.  When  in  the  inelastic 
.state  just  described,  the  specific  gravity  rises  from 
!)'25  to  n'487.  I  will  next  say  just  a  few  words  about 
the  manufacture.  The  indiarubber,  when  it  arrives 
in  the  crude  state,  has  to  be  thoroughly  cleaned  from 
all  its  impurities  and  then  dried.  To  eflect  this  it  is 
first  put  in  large  iron  tanks  of  hot  water  for  some 
hours  to  make  it  soft.  When  soft  enough  it  is  passed 
through  rolls  with  water  constantly  running  on  them, 
so  that  when  the  rubber  is  jiressed  into  thin  jiieces 
the  dirt  is  washed  away.  This  first  set  of  rolls  are 
not  placed  very  close  together.  After  it  has  been 
worked  in  them  it  is  put  through  a  close  set,  and 
after  that  through  a  set  close  enough  to  make  a  sheet 
such  as  I  have  here.  These  sheets  are  hung  up  in 
rooms  heated  with  steam  pipes, for  about  three  weeks, 
and  then  a  week  in  an  open  shed,  when  they  are  tied 
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up  in  bundles  ready  for  use.  The  next  process  is  to 
mix  the  iudiarubber  with  sulphur  and  other  chemicals, 
which  is  done  by  grinding  between  two  rollers 
travelling  at  different  speeds  and  heated  with  steam. 
This  grinding  jirocess  takes  several  hours.  When 
the  rubber  and  chemicals  have  been  thoroughly 
mi.iced,  they  are  passed  through  steel  or  chilled  iron 
rollers,  which  have  to  be  very  smooth  and  true  to 
give  an  equal  thickness  and  smooth  surface.  These 
rolls  are  also  for  most  goods  heated. 

The  rubber  may  be  fixed  on  cloth  by  passing 
through  the  above-mentioned  rolls  with  a  cloth.  As 
the  sheets  come  out  from  these  rolls  they  are  wound 
on  to  a  mandril,  with  calico  between  each  layer  to 
prevent  it  all  .sticking  together.  These  thin  sheets 
are  then  in  various  ways  made  into  dift'erent  articles 
as  required.  The  rubber  at  this  stage  is  in  a  soft 
state  and  can  be  pulled  in  pieces  and  stuck  together 
or  pressed  into  any  shape  by  means  of  an  iron  mould. 
When  made  into  the  shape  recjuired  by  moulding  or 
other  ways,  it  has  to  be  vulcanised.  This  is  done  by 
heating  the  iudiarubber  with  sulphur  intimately 
mixed  with  it.  The  exact  action  is  not  known,  but 
it  seems  to  most  nearly  resemble  the  change  of  iron 
into  steel.  Some  have  said  that  it  takes  an  allotropic 
form.  It  is  said  that  two  per  cent,  is  about  the  right 
amount  of  sulphur  to  use,  but  manufacturers  use 
from  5  to  12  per  cent.  Only  a  small  proiiortion  of  this 
is  reallj'^  chemically  combined  with  the  rubber  ;  the 
rest  remaining  intimately  mixed  with  it,  and  causes 
the  process  of  vulcanisation  to  slowly  goon,  especially 
if  exposed  to  heat ;  this  causes  the  iudiarubber  to 
become  brittle. 

The  effect  of  the  sulphur  seems  to  cause  a  setting 
of  the  sticky  and  resinous  portion  of  the  iudiarubber, 
giving  it  greater  elasticity,  and  destroying  its  sticki- 
ness and  power  to  be  cut  in  pieces  and  stuck  together 
again.  If  a  large  ([uantity  of  sulphur  be  added  to 
indiarubber,  when  vulcanised  it  becomes  quite  hard, 
and  under  the  name  of  vulcanite  or  ebonite,  is  used 
to  make  combs,  paper  knives,  and  many  surgical 
instruments.  The  black  colour  of  vulcanite  is  also 
curious,  as  before  vulcanisation  it  appears  grey  in 
colour,  but  when  vulcanised  and  polished  it  is  jet 
black.  Vulcanite  has  not  much  elasticity,  breaking 
when  bent  sharply.  It  resists  solvents  more  pertina- 
ciously than  ordinary  rubber.  A  great  variety  of 
stiffness  may  be  obtained  in  indiarubljcr  by  adding 
different  amounts  of  sulphur,  from  a  billiard  cushion 
to  a  vulcanite  ruler. 

The  process  of  vulcanisation  was  discovered  by 
Goodyear,  an  American,  who  after  a  great  number  of 
experiments  hit  on  this  by  accident. 

A  ilr.  Parks  invented  a  method  of  cold  vulcanisa- 
tion. He  dips  the  article  to  be  vulcanised  in  100 
parts  of  sulphuret  of  carbon,  and  2j  parts  of  proto- 
chloride  of  sulphur,  for  a  few  minutes,  then  he 
immersed  the  indiarubber  in  cold  water.  This  method 
will  only  vulcanise  a  thin  substance  of  rubber. 

The  usual  way  vulcanisation  is  carried  out  by 
manufacturers  is  by  placing  the  goods  to  be  vulcani.sed 
in  a  long  iron  tray,  filled  with  French  chalk,  which  is 
pressed  tightly  over  the  goods.  The  tray  is  then  run 
along  a  tramway  into  an  iron  cylinder,  made  of  boiler 
plate,  ends  are  then  securely  screwed  on,  and  the 
steam  is  turned  into  it.  Different  manufacturers  use 
different  pressures,  varying  frum  (iOlb.  to  the  square 
inch  to  l.")lb.  The  time  the  trays  are  left  in  the 
boilers,  of  course,  depends  on  theheat  and  the  amount 
of  sulphur  in  the  goods.  It  runs  from  7  hours  to  5 
minutes,  and  for  some  special  articles  it  takes  days. 

Various  attempts  have  been  made  to  manufacture 
a  substitute  for  the  actual  caoutchouc,  which  will  cut 
out  the  natural  product,  but  at  iiresent  they  have  not 
been  attended  with  very  satisfactory  results.     !Many 


articles  are  sold  for  rubber  substitutes,  and  a  good 
deal  is  used  to  mix  with  the  genuine  article,  as  no 
very  .satisfactory  result  has  been  obtained  when  they 
are  used  alone.  ( )f  course,  when  mixed  with  rubber 
they  deteriorate  the  quality,  but  they  keep  the  goods 
light,  without  adding  to  the  cost,  and  the  adulteration 
is  almost  impossible  to  detect  by  analysis.  The 
ordinary  substitutes,  such  as  I  have  here,  aremadeof 
ca.stor  oil  and  chloride  of  sulphur. 

Dr.  Fleming  has  a  patent  suiistitute,  which  he  uses 
for  insulating  i]urposes,  without  any  native  india- 
rubber,  but  it  is  not  a  success.  It  is  made  by  taking 
some  substance,  as  wood  cotton  or  straw,  and  dividing 
it  very  finely,  then  saturatingwith  melted  bitumen  or 
asphalt,  iucorporated  with  silicate  of  magnesia,  lime, 
iron  or  alumina  ;  then  mix  in  amber  resin  or  kauri 
resin,  heat  to  2.")0  per  cent.,  and  mould  into  shape 
required  under  jiressure. 

Harrison's  substitute  consists  of  Agar- Agar  seaweed, 
dissolved  in  acetic  acid,  then  add  cowrie  gum,  pistacia 
gum,  castor  oil,  and  Stockholm  tar  ;  stir  and  boil  till 
consistency  of  treacle,  then  cool,  roll  and  dry. 

Zuighi  makes  a  substitute  by  dissolving  half-a-cwt. 
of  cowrie  gum  with  an  equal  quantity  of  manilla  gum, 
in  .'>  gallons  solvent  naphtha,  adds  2lb.  of  camphor 
and  .")lb.  of  aluminous  matter,  heats  to  25(1°  F.,  then 
adds  20  per  cent,  of  native  rubber,  and  treats  in  a 
masticator  with  10  per  cent,  of  castor  oil. 

Hoffman's  substitute  is  made  by  boiling  skins  of 
hares  and  rabbits  in  water,with  b  jier  cent,  of  glycerine, 
evaporate  to  drynes.s,  add  an  equal  quantity  of  glycer- 
ine, and  f  part  of  concentrated  solution  of  bichromate 
of  potash.  It  is  then  heated  and  poured  into  moulds, 
and  hardened  under  pressure.  There  are  also  many 
other  mixtures  used,  but  none  come  any  way  near  the 
native  article. 

Most  substitutes  contain  a  certain  amtpunt  of  acid, 
which  causes  a  rotting  of  the  cloth  they  are  spread  on. 

The  electric  macintoshes  lately  so  much  in  vogue, 
contain  a  large  quantity  of  substitutes,  and  the  pro- 
cess by  which  they  are  made  has  the  curious  effect  of 
sending  some  of  the  emiiloyes  out  of  their  minds. 

Many  people  seem  to  think  that  red  rubber  is  better 
than  grey,  but  the  colour  is  no  check  on  the  (juality, 
as  it  is  only  obtained  by  the  addition  of  pentasulphide 
of  antimony,  vermilion  oxide  of  iron,  or  other  colour- 
ing matter. 

I  will  not  now  add  more  to  this  paper. 

ON     THE     USE     OF    TURMERIC    AS     AN 
INDICATOR    FOR    CITRIC    ACID. 

BY    FK.VNCIS   WATTS,  F.C.S. 

Whkx  litums  is  employed  as  an  indicator  in  the 
alkaliraetrical  dstermination  of  citric  acid,  some 
difficulty  is  experienced  on  account  of  the  want  of 
sharpness  in  the  indications  ;  citrates  of  potash  and 
soda  being  slightly  alkaline  to  litmu.s,  the  results 
obtained  are  frequently  too  low.  To  remove  this 
difficulty,  Warrington,  in  his  Notes  on  the  Chemistry 
of  Tartaric  and  Citric  Acids,  *  recommends  the  pre- 
yiaration  of  a  special  litnnis  jiaper,  but  even  with  tliis 
precaution  the  difficulty  is  not  entirely  overcome.  I 
have  found  the  following  method  give  good  results. 
A  tincture  of  turmeric  is  prepared  witli  strong  spirit, 
dro])s  of  this  are  placed  on  a  white  tile,  or  better,  in 
'  the  depression  of  an  ordinary  colinir  slab.  The  liijuid 
spreads  out  in  bright  yellow  films  ;  drops  of  the 
solution  being  tested  are  from  time  to  time  placed 
on  these  yellow  films.  As  the  addition  of  the  alkali 
ptoceeds,  the  slightest  excess  of  alkali  causes  the 
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development  of  the  well-known  red-brown  colour. 

This  indicator  can  be  used  in  the  cold,  and  al.'^o 
works  well  in  the  analysis  of  concentrated  lemon  or 
lime-juice,  the  red-brown  colour  being  readily  seen 
even  in  the  presence  of  the  dark  liquids  which  have 
to  be  dealt  with  in  these  cases,  in  which  the  delicate  , 
pink  of  jihenolphthalem  (which  has  been  recom- 
mended as  an  indicator  of  citric  acid)  is  .scarcely 
visible. 

In  order  to  test  the  delicacy  of  tincture  of  litmus 
a.s  an  indicator,  the  following  experiment  was  made  : 
About  three  grains  of  citric  acid  were  nearly  neutru 
Used  with  caustic  soda  and  carbonate  of  barium 
added  in  e.xcess  ;  the  mixture  was  boiled  and  filtered. 
The  filtered  and  boiled  solutions  did  not  cau.^e  the 
development  of  a  pink  colour  with  iiheiiolphthalein, 
neither  did  it  change  the  colour  of  the  yellow 
turmeric  films  ;  litmus  paper,  however,  was  turned 
decidedly  blue  by  it. 

A  faint  pink  colour  was  developed  in  phenol- 
phthalein  by  the  addition  of  less  than  'OOlSgrm. 
NaOH,  a  strong  pink  colour  being  caused  by  the 
addition  of  ■0025grn].  to  the  above  solution. 

With  turmeric  a  slight  change  was  noticed  when 
■0028grm.  NaOH  had  been  added,  and  a  decided 
change  with  '0042  ;  this  latter  (juantity  produced  a 
sufficiently  deep  led  to  have  been  noticeable  with 
dark  solution.s.  AVhen  this  last  solution  was  diluted 
to  five  times  its  volume  (being  originally  20cc.)  the 
red-brown  colour  was  still  developed  on  adding  a 
drop  to  a  turmeric  film.  It  will  be  seen  that  much 
greater  certainty  arises  from  the  use  of  this  indicator 
in  the  ])lace  of  litmus. 

In  using  this  indicator  much  time  is  .saved  by 
employing  litmus  paper  to  determine  the  near 
apjiroach  to  neutralisation,  proceeding  with  the 
addition  of  the  alkaline  solution  until  the  litmus 
paper  is  turned  slightly  blue,  and  determining  the 
exact  point  of  neutralisation  by  means  of  the 
turmeric.  In  the  case  of  unconcentrated  lemon  and 
lime-juices  the  change  of  colour  of  the  juice  when 
nearly  neutralised  renders  the  employment  of  litmus 
paper  unnecessary. 

Note. — I  am  indebted  to  the  kindness  of  the 
Montserrat  Co.,  for  permission  to  publish  these  notes  ; 
the  experiments  on  which  they  are  founded  being 
conducted  in  their  West  Indian  Laboratory. 
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ON  THE  FERMENTATION  OF  CITRIC  ACID. 

BY   FK.iNCIS   WATTS,   F.C.S., 

Chemist  to  the  Montsen-at  Comvany  {Limited), 
Monise)T<it,  U'.I, 

Warrington*  has  made  an  attempt  to  ascertain 
the  amount  and  nature  of  the  volatile  acids  in  con- 
centrated Sicilian  lemon-juice  with  a  view  to  deter- 
mine the  acids,  other  than  citric,  to  be  found  in  lemon- 
juice.  Now  when  perfectly  fresh  lime-juice  is 
distilled,  the  distillate  is  neutral,  and  consists  only  of 
water,  with  a  little  essential  oil  derived  from  the 
peel.  It  is  thus  clear  that  volatile  acids  are  not  normal 
constituents  of  the  juice,  and  some  explanation  of 
their  presence  seems  nece.ssary. 

When  lime-juice  is  allowed  to  stand  for  some  days 
in  an  open  vessel,  a  film  of  mould  gradually  forms 
upon  the  surface  ;  this,  when  examined  under  the 
microscope,  is  found  to  consist  of  numberless  cells  of 
saccharomyces  mycoderma.t      If   juice  which    has 

*  Journal  Chem.  Soc.  October,  1875. 

t  Messrs.  W.  Southall  and  W.  B.  Grove  very  kindly  under- 
took the  further  exanunation  of  this  fungus  for  me.  My  own 
observations  induced  nie  to  think  that  at  least  two  distinct 
varieties  existed.  Grove,  however,  seems  inclined  to  consider 
the  dirt'erent  forms  observed  as  transient  phases  in  the  life  of 
this  very  variable  fungus.  The  point  for  the  present  remains 
undecided. 


been  in  this  condition  for  several  days  be  now 
distilled,  the  distillate  is  found  to  be  acid.  lOOOcc. 
of  such  juice  were  submitted  to  distillation,  200cc. 
being  first  collected.  This  acid  distillate  was  now 
rendered  alkaline,  and  again  distilled  to  separate  any 
alcohols  that  nu'ght  be  present.  The  alcoholic 
distillate  was  mixed  with  a  little  suljihuric  acid  and 
bichromate  of  potash,  gently  warmed,  and  finally  dis- 
tilled, yielding  a  distillate  having  an  acid  reaction. 
The  very  small  cpiantity  of  acid  thus  obtained  only 
permitted  a  sujierficial  (pialitative  examination.  On 
the  addition  of  nitrate  of  silver  only  a  very  slight 
reduction  took  place  on  warming.  Ferric  chloride  in 
neutral  solution  gave  a  very  decided  red  colouration. 
An  attempt  was  made  to  identify  proi)ionic  acid  in 
the  mixture  by  means  of  the  basic  lead  salt,  but 
owing  to  the  small  quantity  of  material  only 
equivocal  results  were  obtained.  From  these  re- 
actions we  may  infer  the  presence  of  acetic  acid,  a 
minute  trace  "of  formic  acid,  and  possibly  some 
liropionic,  and  indirectly  the  existence  of  ethylic 
alcohol,  with  possibly  some  propylic  and  minute 
quantities  of  methyic  alcohols,  in  the  original  juice 
after  fermentation. 

The  residue  from  which  the  alcohols  had  been 
distilled  was  mixed  with  a  second  distillate  of  200cc. 
from  the  original  lOOOcc.  of  juice,  very  nearly  the 
whole  of  the  volatile  acids  being  thus  collected.  This 
liipiid  was  then  neutralised  with  caustic  soda,  and 
concentrated  ;  on  the  addition  of  ferric  chloride  the 
red  colouration  indicative  of  acetic  acid  -(^  as  obtained. 
The  addition  of  other  reagents  gave  no  decisive 
results,  though  it  seemed  probable  that  some  pro- 
pionic acid  was  present. 

In  order  to  determine  the  jiresence  of  ethylic 
alcohol  in  the  fermented  juice,  ."lOOcc.  were  submitted 
to  distillation,  the  product  carefully  rectified,  and 
CVIIsOH  sought  by  means  of  the  iodoformic  test ; 
only  a  very  slight  precipitate  of  iodoform  resulted. 

From  the  above  examinations  it  was  evident  that 
very  slight  ([uantities  of  volatile  acids  or  alcohols 
resulted  from  the  changes  experienced  by  the  juice 
in  keei)ing. 

The  residue  resulting  from  the  distillation  of  the 
lOOcc.  of  juice  was  now  rendered  alkaline  with  caustic 
potash  and  again  distilled,  and  a  liijuid  strongly  alka- 
line with  ammonia  passed  over.  In  order  to  detect 
any  alcohols  resulting  from  the  decomjiosition  of  citric 
ethers,  the  alkaline  liiiuid  was  neutralised  with  hydro- 
chloric acid,  the  alcohols  distilled  ott',  warmed  with 
a  small  quantity  of  chromic  acid  mixture,  and  finally 
distilled.  A  feebly  acid  distillate  was  obtained, 
which  gave  no  red  colour  with  ferric  chloride  in 
neutral  solution.  Oxide  of  lead  in  excess  was  added 
to  the  distillate  ;  the  resulting  basic  lead  salt  of  the 
volatile  organic  acid  was  soluble  in  water,  so  that 
jirobably  propionic  acid  was  present  (basic  butyrate 
of  lead  is  in.soluble).  From  this  it  may  be  inferred 
that  some  citric  ether  is  jiresent,  that  it  is  not  ethyl 
citrate,  but  is  probably  propyl  citrate  in  very  small 
quantity. 

Having  thus  found  that  volatile  products  (other 
than  COo)  are  not  formed  in  any  quantity  by  the 
development  of  this  saccharomyces  in  the  liquid, 
experiments  were  now  undertaken  to  prove  that 
citric  acid  is  not  .split  up  into  other  non-volatile 
acids. 

Ej-perlriunt  /.—For  this  purpose  a  quantity  of 
freshly-pressed  lime-juice  was  set  aside  for  the  mould 
to  develop,  and  the  free  acid  and  citric  acid  deter- 
mined at  intervals. 

Exiieriment  II.  was  conducted  on  juice  from  un- 
sound fruit,  fermentation  being  promoted  by  the 
addition  of  juice  containing  mould.  The  results  of 
the  analysis  are  given  in  the  .subjoined  tables  and 
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diagrams.  The.  free  acid  is  stated  in  terms  of  citric 
acid.  Before  the  sample  was  withdrawn  for  analysis 
the  juice  was  tlioroughly  stirred  up.  This  may  have 
made  tlie  action  of  the  fungus  slightly  irregular. 

The  determination  of  the  citric  acid  was  conducted 
in  the  manner  recommended  by  Warrington  {loc. 
cU.)  :- 

EXPEPaMENT   I. 


Day. 

•  Free  Aeiil 
per  cent. 

Citric  Acid 
per  cent. 

8-40 

Citric  Acid  iier 
100  of  Acidity. 

1 

8-72 

96-32 

i 

8-62 

8-33 

96-63          1 

7 

8-3U 

83 

99-16 

18 

8-21 

7-90 

95-82 

23 

800 

7-70 

96"25 

28 

7  91 

7-40 

93-20 

33 

7-48 

7-10 

94-92 

36 

7-31 

7-10 

90-73 

43 

0'81 

0-52 

95-32 

49 

6-72 

6'42 

95-55 

53 

0-5IJ 

618 

95-07 

58 

6-16 

606 

91-88 

64 

(iOOt 

5-SO 

116-66 

68 

5-80 

5-70 

97-26 

73 

5C6 

5-46 

96-46 

81 

5-26 

5-08 

94-67 

91 

4-96 

4-72 

9516 

95 

4-SO 

468 

93-92 

103 

l-M 

4  40 

97-77 

114 

4-20 

4-20 

98-69 

129 

i-12 

376 

92-18 

203 

2-96 

276 

97-46 

•  The  term  "  per  cent. "  here  really  means  grms.  per  lOOcc. 
t  From  this  date  turmeric  used  as  indicator,  and  all  through 
Experiment  II. 

EXPERIMENT  II. 


Day. 

Free  Acid 

per  cent. 

Citric  Acid 

per  cent. 

Citric  Acid  per 
100  of  Acidity. 

1 

8-56 

8-32 

97-31 

7 

8-44 

8-lS 

9691 

12 

8-06 

7-84 

96-54 

19 

7-60 

— 

— 

21 

7-50 

706 

94-13 

31 

6-82 

6-56 

9618 

35 

0-12 

— 

— 

10 

600 

5-66 

94 -a? 

50 

5-26 

4-94 

93-93 

95 

4-11 

3-SO 

91-99       ■ 

233 

'54 

_ 

- 

Now,_if  other  acids  were  formed  at  the  expense  of 
the  citric  acid,  it  is  at  once  evident  that  the  propor- 
tion of  citric  acid  to  total  free  acid  would  become 
snialler  and  smaller,  and  the  curves  in  the  diagram 
diverge  as  the  fermentation  proceeded ;  this,  however, 
is  not  the  case. 


The  loss  of  citric  acid  is  not,  therefore,  attended 
by  the  formation  of  volatile  substances  (CO..  ex- 
cepted), nor  of  non-volatile  acid.  That  non-volatile 
neutral  bodies  are  formed  to  any  appreciable  extent 
does  not  seem  very  probable. 

Stoddart  states  ("  Phamiacographia,"  art.  "Lemon- 
juice),  that  when  lemons  had  been  kept  six  months 
the  citric  acid  was  largely  converted  into  grape-sugar. 
Only  slight  reduction  of  Fehling's  solution  took  place 
when  mouldy  lime-juice  was  boiled  with  it,  corres- 
ponding to  about  -1  per  cent.  C,;H,^0„. 

In  order  to  examine  the  effect  of  the  growth  of  the 
fungus  in  citric  solutions  free  from  saccharine  and 
gummy  matter,  a  solution  of  citric  acid  was  mixed 
with  the  bodies  necessary  to  plant  life  (in  reality, 
Pasteur's  solution,  with  citric  acid  substituted  for 
sugar  and  tartaric  acid).  This  solution  was  then 
seeded  with  a  little  "cultivated"  saccharomyces 
inycoderma,  free  from  bacteria  and  other  bodies 
which  are  largely  associated  with  it  in  natural  juice. 
As  the  development  of  the  mould  proceeded,  carbonic 
acid  was  given  oif,  though  no  bubbles  of  gas  escaped 
from  the  liquid,  the  gas  being  gradually  evolved  from 
the  film  of  mould.  When  the  fermentation  had  so 
far  proceeded  that  15  or  IG  per  cent,  of  the  citric  acid 
had  disappeared,  a  portion  of  the  solution  was  dis- 
tilled ;  tiie  distillate  was  perfectly  neutral,  and  con- 
sisted of  water  only — no  alcohols  could  be  detected. 
The  citric  acid  was  now  removed  from  a  i»rtion  of 
the  solution,  as  calcium  salt,  and  an  attempt  made  to 
examine  the  residue  for  neutral  bodies ;  but  the  liquid 
soon  swarmed  with  bacteria,  and  became  putrid,  so 
that  the  examination  had  to  be  abandoned.  The 
volatile  bodies  found  in  the  examination  of  natural 
juice  after  fermentation  must  therefore  be  due  either 
to  the  i)resence  of  saccharine  matter  or  to  the  action 
of  other  ferments — most  probably  to  the  combined 
effects  of  both. 

It  has  been  shown  that  no  other  acid  than  carbonic 
is  formed  during  this  process,  and  also  that  no  volatile 
bodies  are  produced  ;  it  now  remains  to  be  proved 
that  no  non-volatile  compounds  are  formed. 

A  solution  containing  2-2080grms.  of  dried  citric 
acid  (HaCijHjjO;)  and  -1278grm.  of  mixed  mineral 
matter  necessary  for  the  support  of  vegetation  in 
each  lOOcc.  was  prepared.  Of  this  solution  200cc. 
were  set  aside  to  ferment,  and  sown  with  a  small  quan- 
tity of  saccharomyces  ;  at  the  end  of  fifteen  days  the 
film  of  mould  contained,  in  addition  to  the  saccharo- 
myces, a  patch  of  penicillium,  and  also  of  aspergillus ; 
the  liquid  was  filtered  and  made  up  to  200cc.  ;  on 
analysis  this  was  found  to  contain  l-40Sgrms.  dry 
citric  acid  per  lOOcc.  Of  this  li(iuid  1.50cc.  were 
evaporated  to  dryness  in  the  water-bath,  and  the 
residue  maintained  at  a  temperature  of  100°  C,  until 
the  weight  became  constant ;  it  yielded  a  residue 
weighing  2-2527grms.  Now,  assuming  for  the  moment 
that  the  mineral  matters  in  the  solution  had  remained 
unaltered,  the  theoretical  weight  of  the  residue  for 
150cc.  would  be  as  follows  : — 

Citric  acid 2-112orms. 

Mineral  matter '11)17  „ 


2-3037 


instead  of  which  we  have  the  weight  2-2527,  which  is 
deficient  by  -Oolgrm.,  a  portion  of  which  deficiency 
is  probably  due  to  the  removal  of  mineral  matter  in 
the  mould.  This  result  proves  most  conclusively  that 
no  non-volatile  body  is  produced  during  the  fermen» 
tation.  It  will  be  noticed  that  3(;';5(!  ]ier  cent,  of  the 
citric  acid,  originally  present,  was  lost  by  fermenta- 
tion in  fifteen  days. 
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Determination  of  the  Rate  of  Loss  in  Equal  Volumes 

of  Citric  Acid  Solutions,  with  (liferent  areas  exposed 
to  the  Action  of  Saccharomi/ces  Mi/coderma. — A  solu- 
tioncontainingsuitable  mineral  matterswith5'48grms. 
of  citric  acid  H.iCH.^Or-H^O  per  lOdcc.  was  pre- 
pared.    Of  this  liiiuid  three  .separate  lots  of  2o0cc. 

EXPERIMENT   I 


little  saccharomyces  mycodenna.  On  the  18th  day 
the  solution.s  were  analysed  —  the  volume  lost  by 
evaporation  being  made  up  by  distilled  water.  The 
loss  in  the  ca.se  of  a  was  8'87  per  cent,  of  the  original 
acid;  li,  17'89  ;  c,  33'57.  From  this  it  appears  that 
the  lo.ss  of  acid  is  not  directly  in  proportion  to  the 
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each  were  set  up  in  vessels  having  the  following  rela- 
tive areas  exposed  to  the  air  and  the  action  of  the 
mould — a  area  exposed  =  1,  h  area  exposed  =  4".'?8,  c 
area  exposed  =  8'26  ;  each  solution  was  sown  with  a 


50  5ti  TJ         So         QO        100 

area  exposed  to  the  air  and  mould  ;  for,  taking  the 
loss  in  the  case  of  a  as  unity,  we  have- 
Areas  of  expo.sure...  a  \,})  4'38,  c  8 '20 
Loss  of  acid  =  1,  =2        =3*4. 
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This  variation  is  probably  due  to  movements  in  the 
fluids,  successive  particles  of  the  solution  coming  in 
contact  with  the  mould. 

From  these  experiments,  then,  it  is  evident  that, 
under  the  influence  of  saccharomyces  mycoderma, 
citric  acid  is  split  up  directly  into  carbonic  acid  and 
water,  oxygen  being  absorbed.  It  was  found  that  the 
growth  of  the  mould  ceased  shortly  after  air  was 
excluded.  This  is  simply  in  accord  with  the  general 
law,  that  ferments  forming  a  mycelium  and  floating 
on  the  surface  of  a  suitable  fluid,  oxidise  and  split  up 
the  substances  on  which  they  act  into  simple  carbonic 
acid  and  water. 
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fully  entered  into  the  manufacture  of  this  substance 
in  a  former  paper,  and  need  not  further  allude  to  it 
here. 

A/ijinir  Acid  is  a  nitrogenous  organic  acid.  As 
first  precipitated  it  forms  a  light-brown  gelatinous 
precipitate.  When  reprecipitated  it  becomes  nearly 
colourless,  and  can  be  obtained  perfectly  white.  The 
precijiitate,  when  well  washed,  is  extremely  retentive 
of  water,  taking  up  over  98  i)er  cent.  In  this  form 
it  is  somewhat  difhcult  to  deal  with,  as  it  cannot  be 
pressed,  although  it  is  easily  filtered  of!';  and,  as 
might  be  expected  with  such  a  body,  it  is  impossible 
to  completely  wash  out  the  .salts  and  obtain  it  free 
from  ash.  It  dries  up  to  a  horny  substance  resembling 
albumen,  and  has  tben  a  specific  gravity  of  ro34  ; 
that  of  the  ivory  nut  is  r.376.  It  can  be  turned  and 
polished  in  the  same  manner.  It  is  easily  obtained 
in  thin  transparent  sheets,  which  possess  consider- 
able tenacity.  In  this  form  it  is  an  efficient  substi- 
tute for  bladder  in  tying  over  pots  and  bottles  ;  it 
softens  in  water  and  becomes  jiliable  in  the  same 
way,  and  it  dialyses  equally  well.  It  can  be  readily 
coloured  as  shown  in  the  red  and  blue  samples  on  the 
table.  In  this  form  it  resembles  coloured  sheets  of 
gelatine,  but  unlike  these  is  unaffected  by  hot  water. 
It  is  a  moderately  strong  acid,  evolving  carbonic  acid 
in  the  cold  from  the  alkaline  carbonates,  and  from 
magnesium  carbonate.  I  must  leave  the  considera- 
tion of  several  interesting  decompositions  of  this 
substance  for  a  future  paper,  but  subject  to  any 
further  light  which  any  of  these  may  ultimately 
throw  on  its  con.stitution,  I  append  what  I  believe  to 
be  the  formula.  This  was  derived  from  two  combus- 
tions of  a  carefully-purified  specimen  ;  and  the  figures 
obtained  ajcord  with  the  formula  C^jylljuNOj  j. 


Carbon  . . . 
Hydrogen 
Oxygen... 
Nitrogen  . 
Ash 


ON  ALGINIC  ACID  AND  ITS  COMPOUNDS. 

BY   E.   C.    C.   STANFORD,   F.C.S. 

Many  of  the  compounds  which  I  propose  to  bring 
before  the  Section  this  evening  were  exhibited  in 
London  la.st  year  at  the  Inventions  Exhibition,  and  a 
lengthened  notice  of  these  by  Watson  Smith  was 
published  in  our  .Journal  last  September.  These 
products  have  never  been  described,  and  had  only 
then  been  prepared  and  shown  for  the  first  time.  In 
consequence,  however,  of  that  notice,  I  have  been 
overwhelmed  with  inquiries,  many  of  which  I  have 
been  unable  to  answer,  from  all  parts  of  Europe  and 
beyond  it. 

These  iufiuiries  have  assured  me  of  the  great  pub- 
licity which  the  .lournal  of  this  Society  gives  to  any 
information  appearing  in  its  columns,  and  liave  also 
led  me  to  believe  that  considerable  interest  is  taken 
by  many  of  its  readers  in  these  new  substances. 

I  propose,  therefore,  briefly  to  describe  the  most 
important,  and  to  indicate  their  composition  so  far  as 
my  investigations  have  hitherto  extended.  Consider- 
ing the  general  character  of  these  compounds,  I  think 
it  will  be  admitted  that  the  analytical  results  are 
extremely  satisfactory. 

The  starting-point  in  the  preparation  of  all  these 
compounds  is  insoluble  algiu,  or  alginic  acid.    I  have 


100-000  I   100-00 


100-000 


100-000 


Subsequent  analyses  of  the  alginates,  however, 
have  led  me  to  the  conclusion  that  this  formula  must 
be  doubled,  and  that  the  true  composition  of  the 
acid  is  Ci.iHaoNoOoo  ;  or  it  may  be  expressed  as  a 
diamide — 

NH, 

NHo 

There  appears  to  be  a  remarkable  relationship 
between  this  body  and  alliumen.  If  we  accept 
Gerhardt's  formula  for  albumen,  C;.;H,].jN,sSOi.,, 
and  deduct  from  it  the  sulphamide,  N^HjS,  which 
Mulder  assumes  it  to  contain,  and  then  deduct  also 
14  molecules  of  amidogen,  NH^,  it  leaves  the  formula 
Cj.jHgoNoO.,.,,  which  only  difiers  from  alginic  acid 
by  4  atoms  of  carbon.  Whether  the  process  can  be 
reversed,  and  albumen  built  up  from  algin  remains 
to  be  seen  ;  it  would  be  a  very  important  .synthesis, 
and  many  more  complicated  and  more  difficult  have 
been  accomjilished.  It  bears  no  relation  to  the 
ordinary  vegetable  pectin  compounds,  even  if  it 
were  non-nitrogenous,  the  formula  of  jiectin  being 
C:.,.jH4mO..,.j,  and  that  of  jiectic  acid  Ci.JI.j.jOu. 
Albumen  is  a  very  weak  acid,  acid  or  soluble  sodium 
albumenate,  C;.,HiuNaSOo.j-)-H;.0,  contains  only 
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l'G6  per  cent.  Na.  It  is  singular  that  the  insoluble 
albumenate  contains  more  soda.  The  general  formula 
of  the  alginates  I  take  to  be  Cv,;H;-M.jN^O^^, 
although  there  are  some  important  dirt'erences  from 
this  type. 

Sii/iible  Alijimtti's. — The  soluble  alginates  are  those 
of  sodium,  imtassium,  ammonium,  lithium,  and  mag- 
ne.sium. 

Sodium  A/ijiiiali'. — This  salt  is  the  ordinary  soluljle 
algin  ;  analogous  to  soluble  albumen.  It  is  best  pre- 
pared by  acting  on  moist  alginic  acid  by  sodium 
carbonate.  The  properties  of  this  soluble  alginate 
have  been  already  described  ;  the  most  remarkable 
reactions  are,  that  it  is  at  once  coagulated  by  nearly 
all  acids,  or  by  alcohol,  but  not  by  acetic  acid,  nor  by 
heat  ;  that  it  does  not  gelatinise  ;  that  it  precipitates 
all  the  alkaline  earths  e.xcept  magne.sium,  and  all  the 
metals  except  mercury  as  mercuric  chloride.  It  is 
usually  obtained  in  thin  sheets,  which  are  soluble  in 
cold  water,  forming  a  very  gelatinous  solution.  It 
takes  some  time  to  dissolve,  and  is  therefore  washed 
from  any  vessel  containing  it  with  difficulty. 

This  solution  may  be  employed  as  a  general 
dres.sing  or  finishing  material  of  an  elastic  flexible 
character,  which  can  be  converted  into  a  lustrous 
hard  glaze  by  passing  it  through  a  weak  acid  or  lime 
salt.  This  process,  which  would  destroy  the  ordinary 
starch  and  gum  dressings,  renders  it  quite  insoluble 
in  water,  the  fabric  becoming  waterproof. 

Sodium  alginate  gave  by  analysis  8'04  per  cent. 
Na.  The  following  formula  requires  775  Na  =  23: — 
C7,;H,;Na,N,0,.,. 

This  alginate  has  an  acid  reaction,  and  is  an  acid 
alginate,  and  represents  the  least  proportion  of  sodium 
necessary  to  render  it  soluble.  The  same  remark 
applies  to  the  other  soluble  alkaline  alginates,  all  of 
which  have  an  acid  reaction,  and  the  base  in  each 
salt  is  not  saturated.  The  probability  is,  if  (piite 
neutral,  there  would  be  at  least  six  atoms  of  the 
metal  present.  I  have  little  doubt  of  this,  but  it  is 
not  yet  conclusively  proved  ;  and  in  all  the  following 
analyses  the  figures  are  corrected  for  the  extraneous 
matter  impo.ssible  to  eliminate. 

The  alginates  of  the  other  alkali  metals  resemble 
that  of  sodium  in  general  properties,  the  difi'erent 
bases  presenting  advantages  in  some  apjilications. 

Fotaasium,  Alginate  gave  by  analysis  12"51  per 
cent.  K. 

The  following  formula  requires  12"-19K  =  3!)'l  : — 
C7,|H7;K3N^Oiu.  It  is  prepared  by  acting  on  moist 
alginic  acid  by  potassium  carbonate.  Reaction, 
acid. 

Ammiinium  Ahjinatc  gave  by  analysis  5'65  per 
cent.  NH;.  The  following  formula  requires  584 
NH,  =  17:- 

C7oHr,(NH,,),,N20.,.,  =Cr„H,,„N,Ooi. 

It  is  prepared  by  dissolving  moist  alginic  acid  in 
ammonia.  It  combines  with  a  number  of  metallic 
alginates  and  other  bodies,  which  will  be  further 
alluded  to  presently.    Leaction,  acid. 

Litliinm  A/i/inafe  gave  by  analysis  2'30  per  cent, 
lithium.  The  following  formula  requires  2'49  per 
cent.  Li=7  i-^CV.^HyjLijNoOoo-  It  is  prejiared  by 
acting  on  moist  alginic  acid  %  lithium  carbonate 
Reaction,  acid. 

MarmeHuiii  Alginate  gave  by  analysis  4"18  per  cent. 
Mg.  The  following  formula  requires  4"20  per  cent. 
Mg  =  24.  Mg,(C„iHr7N,.0,,),.  Reaction  acid.  This 
remarkable  body  is  prepared  by  acting  on  moist 
alginic  acid  in  the  cold  with  magnesium  carbonate  or 
oxide.  In  the  former  case  carbonic  acid  is  abun- 
dantly given  off,  and  the  two  insoluble  substances 
combine  to  form  a  dense  colourless  solution,  which 
dries  up  to  a  film,  closely  resembling  that  of  sodium 


alginate,  but  it  is  more  brittle,  and  forms  a  stiffer 
dressing  for  fabrics. 

Inwlubte  Alginates. — Some  of  the  metallic  algi- 
nates are  very  soluble  in  ammonia.  I  will  refer,  in 
the  first  instance,  to  those  which  are  insoluble  in 
that  alkali.  In  most  of  these  compounds  the  metal 
can  be  dissolved  out  by  hydrochloric  or  other  strong 
mineral  acid,  leaving  the  alginic  acid  unchanged. 
The  metals  may  replace  a  greater  or  less  number  of 
atoms  of  hydrogen  than  those  given  in  the  formula, 
so  that  the  exact  constitution  of  the.se  salts  is  not 
yet  absolutely  determined,  but  all  are  calculated  on 
the  same  basis  ;  and  the  results  are  fairly  consistent. 

Barium  Alginate  is  a  dense  white  gelatinous  pre- 
cipitate prejiared  by  acting  on  calcium  chloride  with 
sodium  alginate,  both  in  solution. 

Analysis  gave  barium  2302  per  cent. 

The  following  formula  requires  Ba  23'17  per  cent. 
Ba  =  137C7„H77Ba,,N20o2. 

Calcium  Alginate  is  a  white  gelatinous  preciiiitate 
prepared  by  acting  on  calcium  chloride  with  sodium 
alginate,  both  in  solution. 

Analysis  gave  calcium  7'84  per  cent. 

The  following  formula  requires  Ca  7'GG  per  cent. 

Ca  =  40C;„H77Ca;;N„O22. 

This  substance  hardens  into  hard  solid  white 
blocks,  which  take  a  good  polish.  In  this  form 
calcium  alginate  has  a  specific  gravity  of  l'(J09;  that 
of  ivory  is  1  '82.  It  can  also  be  prepared  in  trans- 
parent flexible  sheets. 

Lead  Alginate  is  a  transparent  colourless  gela- 
tinous precipitate,  obtained  by  precipitating  lead 
acetate  with  sodium  alginate. 

Analysis  gave,  by  reduction,  lead  30'8  per  cent. 

The  following  formula  reipiires  31'29  per  cent. 
Lead  =  207  Cj^HrvPb.iNoOoo. 

Jjiamuth  Alginate  is  a  dense  white  gelatinous 
precipitate  obtained  by  precipitation  from  bismuth 
nitrate  by  sodium  alginate  solution. 

Tills  substance  has  not  yet  been  examined. 

Jfercurouf:  Alginate. —  Sodium  alginate  has  no 
action  on  mercuric  chloride,  which  distinguishes  it 
from  albumen,  ilercurous  alginate  forms  a  dense 
white  gelatinous  precipitate,  and  is  obtained  by  the 
action  of  sodium  alginate  on  mercurous  nitrate,  both 
in  solution. 

It  is  blackened  by  ammonia. 

This  substance  has  not  yet  been  examined. 

Insoluble  Alginates,  which  are  soluble  in  ammonia. 
All  these  form  double  salts,  or  ammonia  alginates, 
some  of  which  present  beautiful  films.  The  bases 
are  masked,  and  do  not  present  the  ordinary  charac- 
teristic reactions. 

Stiontiuni  Alginate  is  a  dense  white  gelatinous 
precipitate  formed  by  precipitating  a  solution  of 
strontium  chloride  with  sodium  alginate. 

Analysis  gave  strontium  15'51  per  cent. 

The  following  formula  requires  Str  lO'lO  per  cent. 
Str  =  87'5  C7,;H77Str..|N2022.  The  precipitation 
is  not  .so  well  defined  as  in" the"  other  alkaline  earths. 
This  .substance  is  remarkable  for  its  solubility  in 
ammonia.  Strontium  ammonio-alginate  forms  a 
white  tenacious  film  insoluble  in  water. 

Aluminium  Alginate  forms  a  white  gelatinous  pre- 
cipitate, obtained  by  precipitating  aluminium  sul- 
phate in  solution  by  sodium  alginate. 

Analysis  gave  aluminium  G'40  per  cent. 

The  following  formula  requires  Al  6"59  per  cent. 
Al  =  27-5  Al7(C7,;H77No022)2.  The  proportion 
here  is  abnorn'ial,  as  in  many  aluminium  compounds. 
This  substance  is  soluble  in  caustic  soda,  and  the 
solution  evaporated  forms  an  excellent  film  resem- 
bling that  of  sodium  alginate,  but  stiffer  ;  it  is  very 
soluble  in  water,  and  would  form  a  cheap  and  effi- 
cient glaze  for  paper  or  cloth.    It  is  quite  neutral. 
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Aluminium  alginate  is  very  soluble  in  ammonia, 

forming  aluminium  aminonio-alginate,  which  becomes 
insoluble  when  dry.  It  will  form  a  cheap  water- 
proof varni.sh.  Alumina  is  completely  removed  from 
solution  as  alginate;  not  a  trace  can  be  afterwards 
found  in  the  liquid.  The  alumina  can  be  completely 
separated  from  an  acid  solution  of  redonda  phosphate 
as  alginate.  The  gelatinous  character  of  the  precipi- 
tate makes  it  a  good  mordant  or  dung  substitute  ; 
adhering  to  tlie  cloth  and  not  easily  rubbed  oil'. 

Coj>j>e)-  Aiyiniitc  is  a  green  gelatinous  precipitate, 
obtained  by  precipitating  cupric  sulphate  by  sodium 
alginate  in  solution. 

Analysis  gave  copper  12  20  per  cent. 

The  following  formula  requires  12'2o  per  cent. 
Cu  =  6.3-5  CjfiHyjCu.-iNoOjj.  A  combustion  was 
made  of  this  salt,  but  by  an  accident  only  the  hydro- 
gen was  estimated  correctly.  The  formula  requires 
H  4937.  The  analysis  gave  H  4'!)2.  This  comjiound 
is  very  soluble  in  ammonia,  forming  a  beautiful 
deep  blue  solution  of  cuprammonium  alginate,  which 
dries  to  a  bright  green  Him,  insoluble  in  water. 

Analysis  of  this  salt  gave  copper  l(i'98  per  cent. 

Ammonia  (NH.,)  G"58  per  cent. 

The  following  formula  would  require  Cu  17'.")1 
NH,iG-64  per  cent.  Cr.Hj.Cu^^N.Oos  +  Cu^fNHJr- 

One  or  more  atoms  of  NH.,  have  probably  been 
lost  on  evaporation ;  but  this  compound  re(|uires 
further  investigation,  and  I  only  give  a  suggested 
formula.  This  substance  may  be  useful  as  a  varni.sh, 
especially  for  waterproohng  fabrics  which  are  liable 
to  decomposition  or  to  attacks  of  in.sects.  Cupram- 
monium solution  cannot  be  obtained  stronger  than 
two  to  2.V  per  cent,  of  copper,  and  cannot  be  i)reserved 
if  it  contains  more  than  rs  per  cent,  of  copper.  This 
compound  contains  eight  times  as  much  of  the  metal, 
and  it  is  soluble  in  water  in  almost  any  proportion 
before  drying. 

Nicki'l  Alf/inate  is  a  light  green  gelatinous  precipi- 
tate, prepared  by  precipitating  nickel  chloride  liy 
sodium  alginate  in  solution. 

Analysis  gave  nickel  11 '49  per  cent. 

The    following   formula  requires   11 '42   per  cent. 

Ni  =  58-6    C;,;H,,Ni..;N„02.2. 

It  is  soluble  in  ammonia,  forming  a  beautiful  blue 
solution  which  dries  to  a  brilliant  green  film,  insoluble 
in  water. 

Cobalt  Alijina/e  is  a  light  red  gelatinous  precipitate 
prepared  by  jirecijiitatiou  from  cobalt  nitrate  solu- 
tion with  sodium  alginate. 

Analysis  gave  cobalt  Uou  per  cent. 

The  following  formula  requires  Co  1 1  '42.     Co '   58'6 

C,,H7  7C0,)N2O22. 

It  is  soluble  in  ammonia,  dissolving  to  a  bright  red 
solution,  which  dries  to  a  dark  red  film  insoluble  in 
water. 

Ferric  Al(/inate. — Ferrous  sul|ihate  yields  no  pre- 
cipitate with  sodium  alginate,  but  if  the  slightest 
trace  of  a  ferric  salt  be  present,  a  reddish-brown 
gelatinous  precipitate  of  ferric  alginate  is  obtained. 

Analysis  gave  iron  10 '92  per  cent. 

The    following   formula   requires    10'97   per   cent. 

Fe    =.5{^C;,;H,;Fe,;N2022• 
Iron  is  so  completely  jirecipitated  by  .sodium  algi- 
nate that  not  a  trace  can  be  found  in  the  filtrate  by 
the  most  sensitive  colour  test. 

Ferric  alginate  is  .soluble  in  ammonia,  forming  a 
deep  red  solution,  which  on  evajioration  affords  a 
di'.rk  red  film  insoluble  in  water.  This  substance  is 
likely  to  become  useful  in  surgery  as  a  styptic  for 
wounds,  and  in  medicine  as  another  means  of 
administering  iron  internally. 

/^inc  Ahjinaie.—A.  colourless  gelatinous  precipitate 
formed  on  precipitating  zinc  sulphate  by  sodium 
alginate. 


Analysis  gave  zinc  1606  per  cent. 

The  following  formula  requires  16'05  per  cent. 
Zn^  CoCvnHj.ZujNoOj,. 

It  will  be  observed  that  like  the  aluminium  .salt, 
the  jirojiortion  of  zinc  is  abnormal. 

Zinc  alginate  is  very  soluble  in  ammonia,  affording 
a  colourless  solution  of  zinc-ammonium  alginate, 
which  dries  to  a  brilliant  transjiarent  film,  insoluble 
in  water.  This  solution  may  l)e  enqiloyed  for  the 
same  jiurposes  as  ciqiiammonium  alginate ;  and 
substituted  for  it  where  the  colour  is  an  olijection. 

('(idiitiiniL  A/<ii>tiil(;  made  by  precipitating  cad- 
mium nitrate  by  sodium  alginate,  resembles  the  zinc 
compound,  and  is  equally  soluble  in  amnionia,  the 
solution  on  evaporation  giving  an  opaque  white  film, 
insoluble  in  water.  This  substance  has  r.ot  yet  been 
examined. 

Mimtjanexif  Al</inale  is  a  colourless  gelatinous  pre- 
cipitate obtained  by  the  addition  of  sodium  alginate 
to  manganese  sulphate  in  solution. 

It  is  soluble  in  ammonia,  forming  a  brown  solution 
which  dries  to  an  olive-brown  film,  insoluble  in 
water.     This  compound  is  still  under  investigation. 

Chromium  Alirinatc  is  a  blue  gelatinous  precii)itate, 
made  by  precipitating  solution  of  chrome  alum  with 
sodium  alginate.  It  is  soluble  in  ammonia,  forming 
a  blue  solution,  which  dries  to  a  brilliant  olive-green 
iilm  insoluble  in  water.  This  substance  is  under 
investigation. 

Sodium  alginate  mixed  with  a  bichromate  is  sensi- 
tive to  light  in  the  same  way  as  gelatine,  the  mix- 
ture becoming  insoluble  in  water  after  exposure  to 

Uranium  Ahjrnaie  is  a  yellowish-brown  gelatinous 
precijiitate  prepared  by  precipitation  from  uranium 
nitrate  solution  with  sodium  alginate.  It  is  very 
soluble  in  ammonia,  forming  a  deep  yellow  solution, 
which  dries  to  a  brilliant  yellow  film,  insoluble  in 
water.  It  may  be  useful  as  a  varnish  for  optical 
purposes.  This  substance  has  not  yet  been  examined. 

riatinum  Ai(/i?iafi'  is  a  brown  gelatinous  preci- 
pitate obtained  by  precipitating  platinum  chloride 
solution  with  sodium  alginate.  It  is  very  soluble  in 
ammonia,  forming  a  yellow  solution,  which  dries  to 
a  yellow  film,  insoluble  in  water.  This  substance  is 
under  investigation. 

iSili'er  Alijiiiate. — The  silver  salt,  usually  pretty 
definite,  is  not  so  with  alginic  acid.  It  can  scarcely 
be  called  an  insoluble  salt,  as  it  is  only  iirecipitated 
in  concentrated  solutions,  and  even  then  incom- 
pletely. It  is  a  colourless  gelatinous  precijiitate, 
very  sen.sitive  to  light  and  very  soluble  in  ammonia, 
the  solution  drying  to  a  dark  reddi.sh  brown  film, 
which  on  exposure  to  light  becomes  a  brilliant  silver 
mirror,  the  metal  being  reduced  on  the  surface.  It 
ought  to  have  some  applications  in  photography,  but 
its  properties  have  not  yet  been  investigated. 

Tin. — Stannaua  Abjinate  is  a  white  gelatinous  pre- 
cipitate obtained  by  precipitating  stannous  chloride 
with  sodium  alginate.  It  is  very  soluble  in  ammonia, 
forming  a  colourless  solution,  drying  to  a  transparent 
film,  insoluble  in  water. 

Stannic  A/(jinate  is  a,  white  gelatinous  precipitate 
obtained  in  the  same  way  f I oni  stannic  chloride.  It 
is  also  very  soluble  in  ammonia,  forming  a  colourless 
solution,  drying  to  an  opaipie  white  film,  which  is 
soluble  in  water. 

Arsenic  Abjinate  is  a  colourless  gelatinous  precipi- 
tate made  by  precipitating  arsenic  chloride  with 
sodium  alginate.  It  is  soluble  in  ammonia,  forming 
a  colourless  solution,  which  dries  to  an  opaque  film, 
quite  soluble  in  water. 

Antimony  Alrjinate  is  a  dense  white  gelatinous  pre- 
cipitate obtained  by  precipitating  antimony  chloride 
with  sodium  alginate.    It  is  soluble  in  ammonia, 
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forming  a  colourless  solution,  which  dries  to  a  trans- 
parent film,  soluble  in  water. 

This  and  the  three  preceding  alginates  are  under 
investigation. 

S/iel/ac  yl  A; /«.— Shellac  is  soluble  in  alkalis,  and 
therefore  combines  with  the  alkaline  alginates.  Any 
of  these  may  be  employed,  but  I  have  found  the 
shellac  ammonium  alginate  the  best.  A  solution  of 
ammonium  alginate,  combined  with  one-third  of  its 
weight  of  shellac,  forms  a  light  brown  solution,  which 
dries  to  a  tenacious  film,  quite  soluble  in  water. 
When  this  film  is  pa.ssed  through  a  bath  of  weak 
hydrochloric  acid  it  becomes  insoluble,  the  alginic 
acid  and  the  shellac  being  deposited  together.  A 
lle.vible  sheet  is  thus  formed  having  considerable 
strength,  and  much  resembling  sheet  guttapercha, 
which  for  some  purposes  it  may  replace,  as,  for  in- 
stance, in  bandages  and  dressings.  Looking  at  the 
great  brittlene.ss  of  shellac,  which  destroys  its  value 
for  many  apjilications,  no  one  would  suspect  its  pre- 
sence in  such  quantity  in  this  very  pliable  .sheet. 
Solutions  of  calcium  or  aluminium  or  other  such  salts 
may  be  used  for  the  bath,  and  in  these  cases  the  re- 
sulting film  will  be  a  con;bination  of  shellac  with 
calcium  or  aluminium,  or  other  alginate. 

It  is  obvious  also  that  many  other  resinous  sub- 
stances, of  which  shellac  is  only  an  e.xample,  may  be 
incorporated  in  a  similar  manner  with  a  soluble 
alginate  and  then  rendered  insoluble. 

Compounds  of  algin  may  also  be  obtained  by  pre- 
cipitating an  insoluble  alginate  with  an  insoluble 
l)hosphate,  borate  or  silicate,  giving  a  large  range  of 
new  compounds. 

Alginic  acid  also  combines  with  many  alkaloids, 
forming  soluble  films  resembling  those  of  ammonium 
alginate.  Some  of  these  may  be  useful  in  medicine, 
but  I  cannot  say  more  about  these  bodies  this  even- 
ing, because  none  of  them  have  been  yet  fully 
investigated,  and  because  this  paper  has  already  ob- 
tained sufficient  longitude,  and  j)erhaps  latitude,  for 
one  evening. 

The  bodies  of  alkaloidal  character  which  have  been 
prepared  and  are  on  the  table,  are  the  alginates  of 
quinine,  aniline,  chiuoline,  and  toluidine,  in  reference 
to  which  I  may  have  something  to  say  on  a  future 
occasion. 

DISCUS.SION. 

The  Chairiwn  said  there  was  hardly  one  of  the 
new  substances  mentioned  that  was  not  full  of 
interest  and  suggestion.  He  .would  like  to  ask,  j 
firstly,  if  cotton  could  be  dyed  with  aniline  colours 
after  being  mordanted  with  algin  ;  and,  secondly, 
whether  films — either  of  algin  or  its  ammonium  com- 
pounds— might  be  used  as  a  photographic  substratum 
to  hold  .sensitive  silver  salts  ? 

Mr.  Coleman  could  fully  endorse  the  Chairman's 
remarks.  It  seemed  to  him  that  very  remarkable 
results  had  been  obtained  in  making  soluble,  by  the 
action  of  alginic  acid,  precipitants  which  were  ordi- 
narily insoluble.  He  would  be  glad  to  know  whether 
any  experiments  had  been  made  on  the  technical 
applications  of  algin  compounds.  He  also  looked 
forward  to  the  author  receiving  some  remuneration 
for  the  vast  amount  of  labour  he  had  given  to  the 
subject. 

Mr.  Cheistie  said  that  twelve  months  since  he  had 
made  some  fairly  successful  experiments  with  a  view 
to  substitute  alginate  of  soda  for  cow-dung  in  fixing 
alumina  upon  cotton  goods,  though  at  first  he  had 
found  it  difficult  to  prepare  a  salt  which  would  com- 
pletely precipitate  the  alumina.  The  author  now 
told  them  that  alginic  acid  was  capable  of  forming 
soluble  double  salts  with  metals  and  ammonia,  the 
corresponding  simple  metallic  salts  being  insoluble. 


It  occurred  to  him  (ilr.  Christie)  that  instead  of 
printing  acetates  and  sulphates  of  alumina  upon 
cotton  cloths,  and  afterwards  fixing  them  by  alginate 
of  soda  or  other  dunging  agents,  the  soluble  ammo- 
nium and  aluminium  alginate  might  be  used  at  once 
for  printing,  and  the  ammonia  afterwards  driven  oft' 
by  heat ;  thus  avoiding  a  long  and  costly  process, 
and  yet  obtaining  the  alumina  in  a  suitaljle  condition 
for  dyeing.  If  he  could  be  furnished  with  some  of 
'  that  soluble  aluminium  and  ammonium  .salt,  he  would 
like  to  try  it,  and  would  report  upon  it  at  a  future 
meeting. 

Mr.  FuLTOX  asked  whether,  in  precipitating  a  solu- 
tion of  redonda  phosphate  by  algin,  the  alumina 
alone  would  be  separated,  or  whether  iron  alginate 
would  go  down  with  it.  He  regretted  that  during 
that  portion  of  the  paper  relating  to  iron  salts  of 
algin  he  had  been  so  occupied  in  examining  some  of 
the  specimens  that  he  had  missed  the  point  in  ques- 
tion. The  specific  gravity  of  algin  had  been  stated  to 
be  little  less  than  that  of  ivory  ;  he  would  be  glad  to 
know  how  the  two  substances  compared  in  regard  to 
elasticity  1 

Mr.  Stanford,  in  reply  to  the  Chairman,  said  that 
as  yet  he  had  not  been  able  to  investigate  the  rela- 
tions between  aniline  colours  and  algin  compounds 
in  regard  to  cotton,  but  might  mention  that  the  blue 
sheets  of  alginic  acid  on  the  table  were  coloured  by 
ilulhouse  blue.  In  regard  to  photography,  he  had 
already  mentioned  that  though  the  silver  salt  of  algin 
was  very  sensitive  to  light,  yet  it  was  by  no  means 
definite,  and  in  addition  was  partially  soluble  in 
water.  In  photography,  algin  would  more  probably 
be  employed  with  bichrome  in  the  same  way  as 
gelatin,  over  which  it  had  certain  advantages. 

With  regard  to  the  precipitation  of  aluminium 
alginate  from  a  solution  of  redonda  phosphate,  it 
should  be  remembered  that  the  advantage  of  algin 
over  other  preci[:iitants  was  that  alginic  acid  only 
acted  on  aluminium  in  an  acid  solution.  It  would, 
in  all  probability,  also  bring  the  iron  down  with  it. 

As  regards  elasticity,  no  doubt  sheets  of  algin  were 
very  elastic,  but  he  had  not  yet  tested  the  material 
in  blocks. 

Mr.  Christie  had  made  a  very  valuable  suggestion 
as  to  the  employment  of  aluminium  alginate  dissolved  • 
in  the  first  place  in  ammonia,  and  afterwards  ren- 
dered insoluble,  and  care  should  be  taken  to  su]:>ply 
him  with  large  sanrplcs  for  his  experiments.  The 
fact  was  that  he  had  been  quite  unable  to  meet  the 
demands  upon  him  for  this  substance  up  to  the 
present,  though  in  two  or  three  months  he  trusted 
that  he  would  be  able  to  satisfy  everybody. 

— *«*«^*«*fr»^» — 

ON  THE  ACTION   OF  POTASH  ON  RESINS. 

BY   EDMUND  J.   MILLS,   D.SC,   F.U.S. 

Most  resins  consist  in  the  main  of  one  or  more  acid 
bodies,  capable  of  taking  up  bromine,  and  also  capable 
of  acting  upon  potash  in  such  a  way  as  to  form 
saline  compounds.  Bromine  absorptions  for  all  the 
jirincipal  resins  have  been  previously  published 
(Journa',  1885,  96) ;  in  the  present  paper,  a  series  is 
given  of  potash  absorptions. 

The  method  of  determining  the  potash  absorptions 
was  as  follows  -.—A  suitable  quantity  of  the  finely- 
powdered  resin  was  introduced  into  a  stoppered 
bottle,  having  a  capacity  of  about  lOOcc,  and  a 
decided  excess  of  normal  alcoholic  potash  was  run  in. 
The  bottle  having  been  closed,  was  well  shaken,  and 
then  allowed  to  stand  for  about  eighteen  hours.  In 
many  cases,  however,  such  prolonged  contact  was  not 
really  necessary,  but  for  the  sake  of  uniformity  it 
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was  adopted  in  every  case.  When  the  specified  time 
had  elapsed,  a  little  phenol-phtalein  was  added  to 
the  liquid,  and  the  titration  was  completed  with  the 
aid  of  normal  hydric  chloride  in  the  ordinary 
manner.  At  least  two  determinations  were  made  in 
each  case.  The  following  table  contains  the  resnlts.  It 
includes,  also,  a  column  of  bromine  absorptions  for  the 
same  .samples,  and  the  calculated  numerics  of  tlie 
resins  on  the  suppositions  that  they  are  pure  and 
inonobasic.  These  suppositions  are  very  nearly  correct 
in  the  case  of  good  rosin,  but,  probably,  only  approxi- 
mately so  in  the  other  cases  : — 

POTASH  ABSORPTION    OF   IlESINS. 


Resin. 

Potash  % 

Bromine  % 

Numeric. 

Rosin,  refined 

18-10 
18-20 
23-01 
22-31 
16-07 
9-54 
15-47 
12-39 

12-89 
16-40 
12-88 
21-03 
5-23 
3-29 
11-67 

112-70 
4-61 
5-21 
38-90 
53-53 
60-22 
71-56 
189-93]* 

[84-52]* 
96-42 
108-22 
108-54 
117-94 
122-23 
124-33 

308-62 
306-92 
242-76 

„       not  bleached 

Gum,  Benzoin 

347-60 
585-54 

Anime 

450-85 

433-36 
340'61 

„          ,,     reduced  to  3  by 

boiling  

,,     Sandarac   

433-70 
2G5-62 

„     Thus 

„     Elemi  

1697-87 

*  Determined  on  other  samples. 

From  the  above  table  it  appears  that,  in  a  few  cases, 
the  potash  absorption  is  inverse  to  the  bromine 
absorption  ;  but,  on  the  whole,  there  is  evidently  no 
systematic  connection  between  them. 

The  action  of  alcoholic  potash  takes  place  very 
easily  with  the  following  resins — viz.,  rosin,  lac,  ben- 
zoin, thus,  elemi  ;  easily  with  kauri  and  mastic  ;  less 
readily  with  the  rest.  Jiosin,  lac,  anime,  sandarac, 
thus,  and  mastic  dissolved  completely  or  almost  com- 
pletely. 

The  pota.sh  absorption,  considered  by  itself,  exhibits 
a  feature  of  singular  interest.  If  we  arrange  its  values 
in  arithmetical  order,  they  fall  into  seven  well-defined 
groups.    (See  table  on  next  column.) 

[In  these  groups,  common  shellac  and  gun.  benzoin 
do  not  appear,  on  account  of  their  containing  decided 
amounts  of  non-resinous  bodies.]  The  potash  absorp- 
tions are  clearly  multiples  by  a  whole  number  of 
a  fundamental  constant  nearly  e(|ual  to  3.  It  may  be 
theoretically  deduced  from  that  of  pure  ros''n 
(C,„H,,„0,,  :  KHO  =  18-41)2  ii.c.)  by  dividing  by  6, 
which  gives  3-082  for  the  value  of  the  constant.  From 
this  number  the  above  calculation  has  been  made  ; 
and  it  evidently  agrees  with  experiment.  It  may  be 
otherwise  calculated  by  dividing  the  experimental 
potash  absorptions  by  1,  2,  3,  etc.,  and  taking  the 
most  probable  value  of  the  resulting  ijuotients  ;  the 
deduced  constant  is  3-075.  It  is  evident,  then- 
whatever  the  proximate  composition  of  the  natural 
resins  may  be— that  they  are  in  effect  a  series  of 
polymers  of  a  body  C.-uH-uO;,  a  formula  that  does 
not  admit  of  further  division.  The  proximate  com- 
position has,  in  fact,  been  in  many  cases  partially 


examined,  and  the  constituent  resins  are  invariably 
found  to  corresi)ond  closely  in  their  formuhe  with 
such  polymers.  Great  stress,  it  is  true,  cannot  be  laid 
uiion  the  results  of  these  examinations.  Alcohol  and 
alcoholic  jiotash, — the  discriminating  agents  chiefiy 
emi)loyed, — are  not  likely  to  leave  entirely  unchanged 
a  resin  with  a  high  numeric,  and  there  may  be  some 
natural  oxidation  ;  indeed,  the  whole  subject  reiiuires, 
and  would  well  repay,  an  ample  revision.  What  can 
be  alleged  with  much  certainty  is,  that  the  natural 
resins  are,  in  eject,  a  simple  series  of  polymeric 
substances. 


Group. 

Resin. 

Potush,  per  cent. 

Fotaah.percent.cal 

I. 

Thus. 

2103 

21-57 

II. 

Rosin. 

1810 

18-48 

Shellac 
(bleached). 

18-20 

•• 

III. 

Amber. 

16-07 

15-40 

Gamboge. 

15-47 

„ 

Sandarac. 

16-40 

„ 

IV. 

Copal. 

12-39 

12-32 

Kauri. 

12-88 

,, 

JIastic. 

11-67 

„ 

V. 

Animi:'. 

9-54 

9-24 

VI. 

Dammar. 

5-23 

6-16 

VII. 

Elemi. 

3-29 

3-08 

MixtuPlES  of  Eesws. 

The  qualitative  analysis  of  resins,  like  the  qualita- 
tive analysis  of  oils  or  fats,  leads  to  hardly  any  .satis- 
factory result.  Questions  of  this  kind  are  best  ap- 
proached from  the  ijuantitative  side.  I  have,  there- 
fore, thought  it  worth  while  to  ascertain  whether,  in 
a  mixture  of  resins,  the  potash  absorjition  is  altered 
in  proportion  to  the  amount  of  admixture. 

£xperimi)il  J. — A  mixture  of  e(iual  weights  of 
bleached  lac,  anime,  and  dammar  was  made,  and  its 
potash  absorption  found  to  be  iro.")  per  cent.  The 
mean  of  the  three  experimental  numbers  is  lO't)!)  per 
cent. 

E.i-}iei-imctit  II. — Equal  weights  of  bleached  lac, 
boiled  copal,  and  dammar  were  mixed,  and  the  mix- 
ture ab.sorbed  11 -"2  per  cent,  of  potash.  According  to 
the  table  the  percentage  should  be  12-11. 

Varnishes. 

The  numbers  adduced  in  this  jiaper  will  prove  of 
value  in  the  analysis  of  varnishes,  an  operation  which 
sometimes  presents  almost  insurmountable  difficulties. 
The  volatile  solvent— such  as  ether,  alcohol,  turpen- 
tine— is  easily  determinable  by  simple  evaporation 
with  water  ;  driers  can  usually  be  estimated  after 
ignition.     Most  of  the  problems  are  due  to  the  resins. 

The  following  experiments  show  that  the  jiotash 
absorptions  of  a  resin  is  not  altered  in  presence  of 
boiled  oil. 

Ex/jcruneitf  I. — A  sample  of  boiled  oil  was  titrated 
with  alcoholic  potash  in  the  cold,  and  found  to  take 
up  3-22  per  cent.  A  samjile  of  pale  French  resin 
absorbed,  on  gentle  heating,  18-15  per  cent.  A  solu- 
tion was  prepared  containing  25 -JC  parts  of  resin  in 
74-54  of  boiled  oil ;  a  blank  experiment  for  loss  was 
simultaneously  performed  ujion  the  boiled  oil,  the 
temperature  not  being  allowed  to  exceed  120'^.  The 
boiled  oil  in  the  blank  exiierimcnt  lost  3-35  jjer  cent. 
Allowing  for  this  and  acidity,  the  j>otash  absorption 
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in  the  cold  (in  presence  of  a  little  ether)  was  found  to 
be  18  76  for  dissolved  resin. 

Ejperiment  II.— A  similar  experiment  was  carried 
out  with  a  mixture  of  87'02  parts  boiled  oil,  and  SO'fkS 
parts  of  boiled  co])al  (potash  absorption,  11 '44  per 
cent.).  The  absorption  for  the  dissolved  gum  was 
found  to  be  1 1  '04  per  cent. 

It  is  evident  that  boiled  oil,  when  heated  with  a 
resin,  makes  no  alteration  in  the  resin's  acidity. 

Let  us  consider  a  case  in  which  we  have  removed 
the  volatile  solvent  from  a  varnish,  and  have  to  deal 
with  a  residue  containing  only  two  resins  and  boiled 
oil.  Such  a  residue  is  perhaps  the  one  that  most 
frcnucntly  occurs.  First,  to  a  portion  of  it  add  enough 
ether  for  .solution,  or  nearly  complete  solution,  and  at 
once  titrate  in  the  cold  with  alcoholic  potash  ;  this 
gives  the  ])otash  absor(ition  due  to  the  resins. 
Secondly,  to  another  portion  add  excess  of  alcoholic 
potash,  cohobate  as  in  an  ordinary  saponification 
experiment,  cool,  and  titrate  ;  this  gives  the  potash 
absorption  due  to  all  three  constituents.  If  ;•,  r,  and 
h  be  the  resiiective  weights  of  the  first  and  second 
resins,  and  of  boiled  oil  in  a  gramme  of  the  residue, 
o,  ft,  and  7,  the  potash  absorirtion  jier  gramme  of  these 
substances  respectively  ;  /',  the  potash  absorption  of 
one  gramme  ot  the  residue  before  cohobating,  and  Q 
after  cohobating,  we  shall  have — 

I  =   r   +  c  +  b     1 
P  =  ar  +  /3c  Y 


Hence 


b  =  q 


P  (1-&) 


1 


p  -  a 
-    6   - 


It  is  a.s.sumed  that  the  boiled  oil  has  no  acidity. 
If  there  is  reason  to  supjiose  that  it  is  acid,  1  percent. 
of  potash  may  be  taken  as  an  approximate  allowance. 

In  the  important  case  of  a  varnish  containing  rosin 
() )  and  boiled  copal  (c),  the  value  of  o.  i.s  ■1848,  of  /i 
■lL':52,and  of  y  (deducting  1  per  cent,  for  acidity)  '1875. 
The  equations  become — 

b  =     5'333.3  (Q  -  P)  ^ 


I   1'  -   •1232  (1  -  b)    I 


J 


)•  =  16-234 
c        1-6 

The  results  thus  obtained  may  be  checked  by  accu- 
rately determining  the  specific  gravity  of  the  varnish, 
and  calculating  it  from  the  analytical  data.  There 
should  be  a  fair  agreement.  An  error  of  1  per  cent, 
in  the  allowance  for  acidity  of  boiled  oil  corresponds 
(in  a  residue  containing  one-third  of  it)  to  an  error 
of  17(j  per  cent,  in  that  re.sidue.  The  error  will  be  ; 
proportionately  less  on  the  varnish,  and  is,  therefore, 
not  of  any  great  importance. 

The  following  data  are  necessary  in  calculating  the 
specific  gravity,  at  15°,  of  a  varnish  containing  boi+ed 
copal,  rosin,  boiled  oil  and  turpentine. 

Specific  gravity  of  dissolved  boiled  copal  1073 

I,  ,,  rosin  1075 

,,  boiled  oil  (apart  from  driers)  ...     -O.Sd 

,,  turpentine    -864 

,,  lilhargc 9363 

If  a  decided  aniount  of  lithage  be  present  in  the  form 
of  linoleicsoap,  it  must  be  determined  and  multiplied 
by  the  factor  3'1868,  in  order  to  calculate  the  amount 
of  soap.  As  this  soap  has  no  potash  absorption,  its 
weight  must  be  deducted  from  the  residue  before 
calculating  the  weight  of  C  from  the  equation  last 
given.  If  other  driers  have  been  used,  suitable  cor- 
rections must  be  .similarly  made  for  them.  I  have 
obtained  good  results  by  this  method. 


DISCUSSION. 

Mr.  Stanford  was  very  much  surprised  to  sec  this 
.sample  of  sylvic  acid,  and  to  understand  that  it  could 
be  obtained  so  easily  and  directly  from  resin.  It  vpas 
very  remarkable,  and  he  would  like  to  ask  Prof.  Mills 
how  many  crystallisations  from  alcohol  were  necessary 
to  obtain  the  acid  in  a  pure  state  1 

Prof.  iliLLs,  in  reply,  stated  that  two  or  three 
crystallisations  were  sufficient,  provided  the  resin  was 
very  old,  as  new  resin  crystallised  very  slowly  indeed. 
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PROFES.SOR  CLOWES  IN   THE  CHAIR. 

FILTRATION    AND    WATER    SOFTENING. 

BY   P.   A.   MAIGNEN. 

The  impurities  in  water  may  be  divided  into  two 
classes — namely,  those  in  suspension  and  those  in 
solution.  To  leinove  the  suspended  matters  on  the 
large  scale,  .sand  alone  has  stood  the  test  of  time.  It 
is  a  very  rough  filtering  medium,  but  it  has  the 
advantage  of  being  cheap.  Without  entering  into 
details  of  the  composition  of  the  sand  beds  made  by 
the  water  companies,  suffice  it  to  say  that  the  filtra- 
tion obtained  in  this  way  is  but  partial,  ft  cannot 
remove  all  the  finest  suspended  impurities,  such  as 
the  specific  germs  of  typhoid  fever,  as  was  unfortu- 
nately shown  in  the  case  of  the  Bangor  epidemic. 
The  frequency  of  diarrlnea  in  hot  seasons  is  in  great 
part  owing  to  this  defective  system  of  filtration. 
i)omestic  filtration  was  until  a  few  years  back  con- 
sidered a  delusion  and  a  snare,  and  many  scientific 
and  sanitary  authorities  have  been  profuse  in  their 
condemnation  of  domestic  filters.  For  it  must  be 
remembered  that  if  a  filter  does  the  work  for  which 
it  is  intended,  that  of  retaining  the  impurities  of 
water,  these  must  be  removed  periodically,  or  they 
contaminate  the  water  instead  of  purifying  it.  It 
is  a  notorious  fact  that  domestic  filters  of  the  old 
types  were  constructed  on  the  principle  "  of  giving 
no  trouble  to  the  users,"  "of  being  self-cleansing," 
or  "of  not  requiring  any  attention  for  year.s."  The 
worst  defect  of  these  old-fashioned  filters  is  that  they 
contain  porticms  which  are  cemented  or  otherwise 
sealed  down ;  and  fixed  filtering  media,  such  a« 
charcoal  blocks,  porous  stone  or  clay,  the  inside 
pores  of  which  cannot  be  cleansed  without  rendering 
the  filter  perfectly  useless. 

The  next  point  of  imiiortance,  in  speaking  of  filters, 
whether  for  domestic  or  industrial  use,  is  efficacy. 
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Among  the  suspended  matters  in  water  there  are 
very  small  inorganic  particles,  and  some  living  micro- 
organisms which  are  smaller  still.  These  can  only  be 
removed  by  a  filtering  medium  which  is  finer  than, 
or  at  least  as  fine  as,  the  impurities  themselves.  Sand 
does  not  possess  that  quality,  neither  does  coarse 
charcoal ;  the  voids  between  the  particles  of  the 
filtering  medium  are  too  large  to  arrest  the  micro- 
scopical im]iurities.  AVe  say  nothing  of  sponges, 
wool,  or  similar  organic  matters,  as  they  are  known 
to  decompose  rapidly,  and  to  be  either  too  expensive 
for  constant  renewal,  or  insufficient  to  purify  water. 
Charcoal  blocks,  porous  stones,  or  biscuit  china 
have  fixed  pores,  which  are  either  too  large,  and 
allow  the  water  to  pass  too  freely — or  too  small, 
when  the  water  does  not  pass  at  all,  or  passes  in 
too  small  quantity  ;  moreover,  the  action  of  these 
media  is  purely  mechanical  ;  while  none  of  these 
filtering  media  are  capable  of  arresting  more  than 
a  trace  of  matter  in  solution. 

Whilst  speaking  of  the  purity  of  the  filtering 
medium,  I  would  i)oint  out  to  chemists  one  valuable 
use  tliey  can  make  of  my  invention.  When  ordinary 
filtering  papers  are  used  in  funnels,  they  have  to  be 
washed  with  weak  acids  to  remove  imimrities.  By 
my  process  the  filtering  paper  is  reduced  to  a  pulp, 
washed  until  no  impurity  remains  in  it,  and  then 
it  is  used  so  as  to  make  on  the  filtering  surface,  as  it 


riG.  1. 

were,  a  thick  piece  of  paper  felt.  Thus  not  only  is  a 
pure  filtering  material  formed,  but  also  a  very  effec- 
tive filter ;  wherever  there  is  a  pore  larger  than 
another,  a  floating  particle  of  paper,  following  the 
current,  goes  to  mask  the  pore,  and  then  the  filtering 
layer  is  even  and  ecpuil  everywhere.  The  materials 
which  I  emjiloy  for  the  filtration  of  water  are — , 

I.  Pure  asbestos  cloth. 

II.  A  filtering  material  which  consists  of  finely- 
powdered  well-burnt  animal  charcoal,  tlie  soluble 
matters  of  which  have  been  extracted  with  weak 
acetic  acid.  After  repeated  washings  it  is  boiled  in 
lime-water  ;  this  not  only  clarifies  the  water,  but  also 
removes  organic  matter  and  metallic  salts  in  solution. 
The  filter  is  very  easy  to  cleanse. 

Fig.  1  shows  a  section  of  these  filters  at  work.  R 
is  the  reservoir  for  the  filtered  water.  It  is 
accessible    for    cleansing,    as  the  filter-case  proper 


I  simply  rests  loosely  on  it.  51  is  the  filtering  frame 
covered  with  asbestos  cloth  E,  tied  with  asbestos 

j  cords.  D  is  a  layer  of  poicdi'ied  charcoal,  deposited 
automatically  by  being  mixed  with  the  first  water 
poured  upon  the  filter.  C  is  ijimudar  charcoal  put  in 
loosely  to  fill  all  the  available  space  between  the 

[  layer  of  the  powdered  material  and  the  screen  B. 

t  The  water  being  put  into  the  filter,  passes  first 
through  the  (innudur  charcoal,  then  through  the 
layer  of  powdered  charcoal,  and  lastly  through 
the  asbestos  cloth,  issuing  into  the  hollow  filtering- 
frame  'M  in  a  most  minute  state  of  division,  and 
it  falls  perfectly  pure  and  aerated  into  the  reservoir  R. 
It  will  be  seen  that  this  new  filter  differs  entirely  from 
anything  which  has  ever  been  introduced  before,  and 
that  the  water  is  not  only  purified,  but  also  oxy- 
genated, and  rendered  brisk  and  pleasant  to  drink. 

About  every  six  months,  in  this  country,  the  filter- 
ing medium  should  be  removed  and  replaced  with  a 

j  new  charge.  Now  it  should  be  observed  that,  unlike 
purely  mechanical  filters,  this  exerts  an  absorptive 
and  chemical  action,  as  is  shown  by  water  con- 
taminated with  sewage  being  rendered  perfectly  pure, 
as  judged  by  the  permanganate  test ;  lead,  copper, 

!  zinc,  and  iron  are  also  removed,  and  claret  is  turned 

i  into  a  colourless  liquid.  This  may  be  explained  by 
the  action  of  the  oxygen  gas  condensed  in  the  pores 
of  the  charcoal,  which  not  only  oxidises  the  organic 
matter,  but  also  the  metallic  bases  of  the  dissolved 
salts,  forming  insoluble  oxides  which  are  arrested 
mechanically.  The  peculiar  smell  which  is  found 
in  the  liijuid  obtained  from  claret  is  indicative  of  an 
aldehyde,  proving  that  the  alcohol  has  been  oxidised. 
You  will  observe  that  not  more  than  one  inch  of 
the  granular  charcoal  is  abovethe layer  of  the  powdered 
charcoal  in  the  filter  on  the  right,  whilst  as  much 
as  six  inches  of  the  same  material  are  in  the  filter  on 
the  left ;  but  in  this  latter  filter  there  is  no  asbestos 
cloth  nor  powdered  charcoal.  Yet  the  first  does 
arrest  dis.solved  impurities  and  the  second  does  not. 
This  proves  what  we  have  urged  at  the  beginning  of 
this  paper — that  a  granular  or  coarse  filtering  medium 
alone  is  incapable  of  filtering  water  properly. 

I  proved  long  since  that  a  thin  layer  of  fine  material 
is  more  efficacious  in  purifying  water  than  a  thicker 
layer  of  coarser  material.  Sir  Frederick  Abel,  at 
the  conclusion  of  the  Conference  on  Water  Supply 
at  the  International  Health  Exhibition,  after  alluding 
to  the  various  methods  of  water  piirification,  said  :— 
"  With  regard  to  other  methods  of  purifying  water, 
considerable  improvements  have  been  eifected  in 
recent  years  in  the  application  of  filtering  media — ■ 
such,  for  instance,  as  charcoal  preparations  in  a  more 

or  less  finely  divided  condition There 

could  be  no  doubt  that  the  action  of  charcoal  as  a 
purifying  agent,  quite  apart  from  its  action  as  a  simple 
filtering  agent,  was  much  promoted  by  constantly 
renewing  the  surface  of  contact  between  the  charcoal 
and  the  water,  and  so  he  would  imagine  that  filtering 
on  the  principle  devised  by  M.  Maignen  would  act 
more  efficiently  and  rapidly  than  the  mere  i>assage  of 
water  through  charcoal  en  nKoxe." 

We  have  seen  that  the  finest  imijurities  in  sus- 
pension, organic  matter  in  solution,  nitrates  and 
nitric  acid,  also  metallic  .salts  in  solution,  are  removed 
by  filtratidu  through  our  filters  (and  as  far  as  we  are 
aware  by  no  other  filtering  medium),  but  as  we  said 

',  at  the  beginning  of  this  jiaper,  something  more  is 
reipiired  to  remove  the  dissolved  earthy  salts.    All 

j  water  which   contains  more   than  seven   grains  of 

I  mineral  matter  ))er  galhm  is  considered  /lard.  The 
substances  which  render  them  hard  are  commonly 

<  carbonate  of  lime  and  sulphate  of  lime.  The 
suitability  of  a  very  hard  water  fen-  drinking  j)urposes 

.  is  questionable,  but  it  is  undoubtedly  unsuitable  for 
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washing  purposes.  The  loss  of  soap  owing  to  this 
cause  in  London  alone  is  estimated  at  half-a-niillion 
sterling  yearly.  About  two  pounds  of  soap  is  wasted 
for  every  100  gallons  of  water  used  in  washing. 
\Vlien  soda  or  washiiig  powders  are  introduced  in 
the  washing  tub,  a  certain  economy  of  soa])  is 
effected,  but  a  considerable  deposit  is  precipitated  on 
tlie  linen.  By  softening  the  water  previous  to  its  use, 
not  only  is  there  a  much  greater  .saving,  but  the  linen 
is  better  washed,  and  not  damaged  in  any  way.  The 
.salts  of  lime  and  magnesia  thrown  out  of  .solution  by 
soap  or  soda,  interfere  with  the  weaving  and  dye- 
ing operations. 

It  is,  i}erhaps,  in  steam  boilers  that  the  greatest 
troubles  have  been  experienced.  No  less  than  IGO 
substances  have  at  different  times  and  in  different 
places  been  introduced  into  boilers  to  prevent  the 
formation  of  scale.  Some  of  these  substances  convert 
the  lime  salts  into  mud  instead  of  hard  crust,  but  they 
do  not  get  rid  of  the  mischief,  and  in  many  cases  they 
introduce  evils  greater  than  those  they  are  designed 
to  jialliate.  The  water  owjlif  to  be  softened  prevmis 
to  its  use,  and  not  inside  the  boiler. 

Many  attempts  have  been  made  to  soften  water ;  but 
the  only  process  which  has  stood  the  test  of  time  is 
that  of  Professor  Clark,  who,  in  1841,  discovered  that 
the  addition  of  lime-water  to  hard  water  produced  the 
same  effect  as  boiling — that  is,  it  drove  out  of  the 
bicarbonate  of  lime  the  excess  of  carbonic  acid  which 
was  holding  the  salt  in  .solution,  and  the  simple 
insoluble  carbonate  of  lime  or  chalk  was  precipitated. 
This  process  only  affects  the  bicarbonates,  and  being 
unable  to  remove  sulphate  of  lime,  must  be  accounted 
an  imperfect  one. 

Jly  process,  which  is  intended  to  remove  this 
iini.ierfection,  was  very  clearly  described  by  Mr. 
IJaldwin  Latham,  C.E.,  in  his  paper  read  at  the  Con- 
ference on  Water  Supply,  held  at  Kensington  during 
the  International  Health  Exhibition.  (See  iSocieti/  of 
Arts  Journa/,  August  1.5,  1884,  vol.  xxxii.  p.  927.) 

I  have  combined  in  one  powder,  the  three  reagents. 

Quicklime, 
Carbonate  of  Soda, 
Alum, 

in  proportions  which  vary  according  to  the  composi- 
tion of  the  water  to  be  softened.  This  is  prejiared  in 
a  very  finely  powdered  and  anhydrous  state,  and  it  is 
introduced  into  the  water  either  by  hand  or  by  an 
automatic  apparatus.  On  introducing  this  powder 
into  the  water,  the  lime  acts  on  the  bicarbonates  in 
the  same  manner  as  in  Clark's  process,  with  this 
difference,  however,  that  the  trouble  and  expense  of 
making  lime-water  is  saved,  and  the  exact  quantity  of 
lime  which  is  required  to  produce  the  desired  effect  is 
employed.  AVhilst  the  carbonates  are  thus  thrown 
down  by  the  lime,  the  carbonate  of  soda  dissolves, 
and  removes  the  sulphate  of  lime  by  double  decom- 
iiosition,  ju'ecipitating  the  lime  as  carbonate,  and 
leaving  sodium  sulphate  in  solution.  For  a  water  like 
that  of  London,  which  has  a  hardness  of  15°,  about 
18  grains  of  the  powder  per  gallon  are  used.  This  is 
e(iuivalent  to  one  ounce  for  twenty-five  gallons. 

For  softening  large  quantities  of  water,  either  one 
or  more  tanks  large  enough  to  hold  twelve  hours' 
supply  are  required,  so  that  the  water  may  Iiave  an 
absolute  rest  of  a  few  hours  to  clarify  itself  after  it 
has  been  softened  ;  or  a  complete  softening  plant, 
which  consists  of  an  automatic  feed-apparatus, 
softening  and  settling  tank,  and  filter,  may  be  em- 
employed.  The  powder  is  put  daily  or  weekly,  as  the 
case  may  be,  in  the  hopjier  C  As  the  water  comes 
in  through  the  ball-tap  E,  it  rises  over  the  water- 
Avheel  F  in  B.  The  motion  thus  given  to  the  wheel 
starts  a  mill  in  the  hopper,  which  delivers,  through  a 


regulating  door,  the  exact  quantity  of  powder  that 
is  necessary  to  produce  the  degree  of  softness  desired. 
Thus,  if  tlie  water  comes  in  fa.st,  the  powder  falls  fast 
into  the  water,  and  vice  veri<d. 
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The  chemical  action  is  complete  in  about  one  hour, 
and  when  it  cannot  be  allowed  to  settle  by  itself, 
which  would  be  a  matter  of  a  very  few  hours,  a 
filter  may  be  used  to  arrest  the  suspended  matter. 
This  process  is  found  to  be  very  simple  and  ea.sy  of 
application. 

DISCUSSION. 

The  Chairman  said  that  there  were  many  in- 
teresting points  in  the  paper  they  had  just  heard, 
several  of  which  were  well  worthy  of  discussion. 
The  meeting  would  have  the  advantage  of  hearing 
the  opinions  of  some  of  those  present  who  were 
experts  on  this  subject.  The  "  Filtre  Kapide " 
seemed  to  have  one  great  recommendation,  viz.,  that 
it  could  be  easily  cleansed  by  heating  the  asbestos 
cloth  and  renewing  the  charcoal. 

Mr.  M.  O.  Tarbotton  asked  how  far  the  system 
could  be  applied  on  a  large  scale.  Water  treatment 
came  under  two  head^— purification  and  softening. 
Science  had  laid  down  a  course  of  treatment  to  secure 
the  former,  but  the  latter  presented  many  difficulties. 
Nottingham  water  varied  in  hardness  from  7  to  22 
degrees,  one-fourth  of  which  was  permanent.  Waters 
up  to  IG  degrees  of  hardness  were  not  unwholesome 
to  drink  :  but  for  manufacturing  purposes  a  soft 
water  meant  a  saving  of  about  2Mbs.  of  soap  for 
every  100  gallons  used.  He  himself  was  quite  satis- 
fied with  Clark's  process,  but  should  like  to  make 
himself  further  acriuainted  with  the  one  before  them. 

Mr.  .John  Hardisty  asked  if  the  author  could 
give  them  an  estimate  of  the  cost  of  his  process  on 
the  large  scale,  such  as  for  softening  "  feed  "  waters, 
comparing  it  with  other  processes  per  given  "indi- 
cated horse  power''!  He  would  also  like  to  know 
whether  soft  water  drinking  caused  softening  of  the 
teeth  and  bones  1 

Dr.  Handforu  said  that  nearly  all  waters  con- 
tained sufficient  earthy  constituents  to  maintain  the 
teeth  and  bones  ;  but  hard  waters  were  apt  to  cause 
gastric  derangements.  In  CJlasgow  and  Liverpool 
there  had  been  a  marked  improvement  in  this  respect 
in  the  public  health  since  they  had  acquired  a  soft 
supply.  The  process  before  them  did  not  claim 
to  remove  magnesia,  salts,  and  chloride  of  calcium, 
yet  these  were  amcmg  the  most  objectionable  con- 
stituents of  potable  water —  "  goitre "  had  been 
attributed  by  some  to  drinking  water  impregnated 
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with  lime-salts.    It  certainly  was  prevalent  in  some 

limestone  districts.  For  in.stance  in  Oude,  on  granite 
and  gneiss,  2  per  cent,  of  the  population  were  affected ; 
on  mica  slate  and  hornblende  rather  more  ;  on  clay 
slate,  5"4  per  cent.  ;  on  green  .sand,  none  ;  while  on 
limestone,  33  per  cent,  suffered  from  the  di.sease. 
In  Switzerland,  "'goitre"  was  common  where 
neither  magnesia  nor  lime-salts  abounded,  and 
seemed  most  prevalent  where  iron  pyrites  and  metalli- 
ferous rocks  were  present.  x\s  to  domestic  filters, 
many  medical  men  objected  to  them  in  tuto,  because 
it  was  impossible  to  ensure  their  being  constantly 
clean.sed  ;  and  because  it  was  considered  that  the 
public  ought  to  be  able  to  depend  on  the  purity  of 
their  water  sujiply  without  being  asked  to  purify  it 
themselves.  The  filtration  of  water  on  a  large  scale 
was  a  different  matter,  and  well  worthy  of  considera- 
tion. Dr.  Percy  Frankland  had  for  some  months 
past  daily  examined,  by  the  new  gelatin  process  (see 
Journal,  Dec.  1885),  the  water  of  one  or  two  of  the 
London  Companies,  before  and  after  filtration. 
He  found  that  large  sand-filters  diminished  the  num- 
ber of  living  spores  from  80  to  90  per  cent.  Spores 
lived  in  pure  water,  and  might  pass  through  a  filter 
which  would  stop  bacteria.  Did,  however,  these 
filters  stop  bacteria  1 

Professor  Blake  noted  that  the  author  claimed 
for  his  apparatus  the  power  of  sejiarating  particles  of 
organic  matter.  P)Ut  could  it  also  deal  with  the 
organic  matter  in  solution  ! 

iM.  JIaignen  said  that  he  would  show  by  experi- 
ments that  it  could. 

Mr.  .1.  B.  Coleman  took  exception  to  the  state- 
ment that  the  lime  in  the  softening  mixture  acted  first, 
for  were  not  the  alum  and  soda  more  soluble  (  They 
had  better  omit  the  alum  if  its  only  use  was  to 
hasten  precipitation.  In  Dublin,  where  a  softer 
supply  of  water  had  recently  come  into  use,  there 
was  an  undoubted  increase  of  defective  teeth  among 
the  children. 

Mr.  R.  Lloyd-Whiteley  said  that  the  meeting 
should  have  been  furnished  with  more  explanations 
as  to  the  uses  of  the  various  constituents  of  the 
softening  powder,  especially  as  to  the  alum.  As  far  as  i 
he  could  see, the  mixturewould  bejustas  good  without  ' 
it.  What  they  wanted  was  some  practical  means 
of  softening  large  quantities  of  water  for  manufac- 
turing purposes. 

Dr.  Whitklegge  asked  what  was  the  amount  of 
organic  matter  and  the  number  of  organisms  in 
solution  before  and  after  the  process?  The  author  1 
should  also  have  given  more  details  as  to  the  amount 
of  solids  removed  by  his  filtration  jjrocess.  The 
removal  of  lead  ought  not  to  be  left  to  the  haphazard  j 
chances  of  domestic  filtration  :  and  a  water  supply 
containing  ever  so  small  a  proportion  of  that  metal 
ought  to  be  condemned  f(ir  drinking  purposes. 
Where  also  the  supply  was  soft  and  likely  to  take  up 
lead  from  the  fittings,  special  precautions  should  be 
devised  to  prevent  danger  from  such  a  source  ;  but  if 
people  would  only  run  to  waste  the  first  water  they 
drew  in  the  morning,  there  would  be  an  end  to  lead 
poisoning.  In  Shetfield,  however,  they  were  trying  the 
experiment  of  adding  a  little  lime  to  harden  the  water 
in  their  reservoirs,  so  that  there  wciuld  be  less  chance 
of  its  acting  on  the  fittings.  The  Nottingham  supply 
was  so  good  that  dotuestic  filters  were  unnecessary, 
but  he  thought  that  there  was  room  for  them 
in  outlying  villages  where  the  quality  of  the  supply 
was  veiy  bad.  As  to  the  relative  merits  of  hard  and 
soft  waters,  he  thought  that  a  moderately  hard  water 
did  no  harm,  and  it  certainly  had  the  ailvantage  of 
being  palatable.  The  so-called  "clialky"  deposits, 
characteristic  of  gout,  contained  neither  lime  nor 
carbonic  acid,  but  consisted  mainly  of  urate  of  soda. 


Would  the  author  offer  some  explanation  of  his  state- 
ment that  his  filter  removed  permanganate  of  pota.sh 
from  solution  in  water  ?  It  seemed  almost  incredible. 

Mr.  W.  J.  Abel  said  that  so  long  as  the  disease 
germs  were  removed  from  water  that  was  all  that 
was  neces.sary  to  secure  a  wholesome  supply,  but  Dr. 
Frankland's  experiments  went  to  show  that  filtration 
did  not  completely  accomplish  this. 

Mr.  Lewis  T.  Wright  .said  that  "goitre"  was 
often  attributed  to  drinking  snow  water.  In  London 
there  were  two  classes  of  water  drunk— deep  well 
water  and  river  water.  If  one  was  hard,  the  other 
was  under  suspicion  of  contamination,  so  that  it  was 
merely  a  choice  of  evils. 

M.  Maignen,  in  reply,  said  that  he  could  hardly 
explain  all  his  results  ;  he  could  only  say  that  such 
results  did  occur.  He  had  letters  from  firms  who  had 
been  using  his  process  for  their  "  feed  "  waters,  and 
their  experience  was  that  no  scale  whatever  was 
formed  on  the  boilers.  It  was  true  that  they  might 
not  want  his  filters  in  Nottingham,  but  there  were 
plenty  of  country  jilaces  where  they  would  be  of  great 
use.  Surely  if  his  filtration  process  would  remove 
the  colour  of  claret,  it  would  remove  spores  and  germs. 

Mtch'tnics'  Institute,  Marrh  fi. 

PEOFESSOR  CLOWES   IN   THE  CHAIR. 


SOME  NOTES  UPON   DYED    HOSIERY  AND 
ITS  RELATION  TO  SKIN  IRRITATION. 

BY  JOHN   R.   ASHAVELL. 

Introdvction. — The  fact  that  "  blood  poisoning,"  or 
"  .skin  irritation,"  has  been  stated  to  be  caused  by 
wearing  dyed  hosiery  next  the  skin,  is  one  which  some 
people  in  Nottingham  and  the  neighbourhood  have 
from  time  to  time  seriously  to  combat.  To  most 
people  the  subject  is  of  interest,  I  venture  to  think, 
because  they  have  worn  dyed  hosiery  for  many  years 
without  experiencing-any  ill  effects.  I  have  been  asked 
to  lay  before  you  to-night  some  of  the  points  which 
should  be  understood  and  carefully  considered  before 
any  charge  of  skin  irritation  is  preferred  against  dyed 
hosiery.  Probably  no  fabric  is  so  universally  worn 
next  the  skin  as  hosiery,  and  there  are  some  conditions 
attending  the  dyeing  and  finishing  of  hosiery  which 
I  believe  are  without  any  parallel  in  the  case  of  other 
dyed  fabrics.  At  the  outset,  let  me  be  clearly  under- 
stood wliat  is  meant  by  the  term  "dyed  hosiery." 
This  term  I'.s  n<it  meant  to  cover  such  hosiery  fabrics 
as  are  made  from  dyed  yarns  ;  Imt  it  j's  intendrd  to 
cover  such  coloured  hosiery  fabrics  as  have  been  dyed 
after  lirincj  inanvfactured.  The  limitation  is  impor- 
tant. 

Its  effect  is  to  remove  from  our  notice  some  of 
the  highest  ([ualities  of  hosiery,  of  which  the  quan- 
tity is  small,  and  being  made  from  dyed  cotton 
or  wool  yarns,  are  distinguished  frequently  by  two  or 
three  fine  stripes  of  white  cotton  or  wool  at  the  welt, 
as  well  as  by  a  white  toe  and  heel :  or  which  arc  made 
from  dyed  cotton  or  dyed  wool  yarns  wrought  into 
stripes,  etc.  Theseyarns  are  dyed  throughout  England, 
whilst  "hosiery  dyeing"  is  a  trade  carried  on  in  a  very 
limited  area  around  Nottingham  and  Ijoicester. 

It  will  be  my  endeavour  tonight  to  lay  before  you 
some  of  the  principles  involved  and  materials  em- 
ployed in  dyeing  ho.siery.  I  shall  endeavour  to 
accomplish  this  on  broad,  general  lines,  avoiding 
detail,  and  grouping  colours  together  according  to  the 
mordants  and  dyestuffs  employed.     It  will  also  be 
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necessary  for  us  to  form  some  idea  of  the  condition 

in  which  the  dyes  exist  upon  the  fibres,  as  well  as 
those  conditions  which  obtain  when  hosiery  is  worn. 

1.  Dyed  Hosiery.— The  main  bulk  of  dyed  hosiery 
consi.sts  of  fabrics  made  of  wool,  cotton,  and  mixtures 
of  wool  and  cotton  known  technically,  and  according 
to  quality,  as  "  merino,"  and  as  "  shoddy.''  The  chief 
points  to  be  desired  in  dyed  hosiery  are— (1)  cleanli- 
ness in  wear  ;  that  is,  neither  staining  the  skin  nor 
underclothing  :  (2)  resistance  to  washing  ;  that  is,  the 
colour  should  be  capable  of  resisting  such  combina- 
tions (cold  or  hot)  of  .soap  or  alkali  vhirh  tin-  hiun- 
dre^s  chooses  to  (mplnii :  (3)  permanence  of  colour  ; 
that  is,  the  colour  must  keep  in  stock  for  two  or  three 
years  without  material  alteration  in  colour  ;  (4)  the 
dye  must  not  materially  interfere  with  the  elasticity 
and  softness  of  the  original  fabric— four  conditions 
with  which  very  much  of  the  dyed  hosiery  does  not 
comply.  Without  doubt,  dyed  wool  hosiery  complies 
the  most  completely.  Mixed  wool  and  cotton,  or 
merino  hosiery,  complies  far  more  completely  than 
does  cotton  hosiery;  although  some  colours  on  cotton 
leave  but  very  little  to  be  desired. 

Among  the  colours  applied  to  hosiery  fabrics  there 
is  a  noteworthy  absence  of  mineral  pigments,  pro- 
duced by  the  precipitation  of  hydrated  metallic 
oxides  or  of  metallic  salts— f.r/.,  manganic  oxide, 
chromate  of  lead  or  manganese,  Prus.sian  blue,  copper 
arsenite,  etc.  Possibly  the  only  exception  is  that  of 
ferric  hydrate,  and  even  this  is  never  used  as  a  self- 
colour.  The  insoluble  red  woods — barwood,  canuvood, 
etc. — are  not  employed  when  fabrics  have  to  be  dyed, 
although  used  upon  unspun  fibres  which  find  their 
way  into  hosiery.  All  colours  which  jiossess  very 
slight  resistance  to  light  and  soap  are  avoided  in  self- 
defence  by  the  dyer. 

2.  Mordanting  Cotton  Hosiery. — With  but  very  few 
exceptions,  almost  the  whole  of  the  cotton  hosiery  is 
subjected  to  a  mordanting  process  ;  indigo-blues  and 
some  light  .shades  dyed  by  the  "  stuffing  and  sadden- 
ing" method  are  the  chief  exceptions.  The  mordanting 
process  consists  in  impregnating  first  with  a  solution  of 
some  tannin  matter,  and  afterwards  with  an  excess  of 
a  solution  of  some  metallic  salt.  Ey  this  means  an  in- 
soluble tannate  is  obtained  within  the  fibre,  and  serves 
as  a  mordant  for  the  various  colouring  matters  subse- 
quently applied.  Before  the  colouring  matters  are 
aiiplied,  the  mordanted  fabric  containing  an  excess  of 
the  soluble  metallic  salt  is  subjected  to  a  very  severe 
process  of  rin.sing,  in  which  ci)ld  water  and  friction 
are  combined.  The  water  removes  the  solul>le  metallic 
salt,  whilst  the  friction  is  necessary  to  remove  any 
loosely  adhering  precipitates,  such  as  form  on  diluting 
a  solution  of  stannous  chloride,  or  which  "hard" 
waters  form  with  many  solutions  of  metallic  .salts. 

Tannic  acid,  galls,  sumac,  block  and  cube  cutch, 
together  with  various  extracts,  are  largely  employed 
as  tannin  matter.s.  Ferrous  sulphate,  crude  ferrous 
acetates,  various  "  nitrates  of  iron,"  stannous  and 
stannic  chlorides,  stannate  of  soda,  cupric  sulphate 
alum,  and  bichromate  of  potash  are  the  most  largely 
employed  metallic  salts.  The  insolubility  of  the 
metallic  tannates  and  their  adherence  to  the  fibres  are 
both,  of  necessity,  very  complete,  in  order  to  with- 
stand the  combined  action  of  friction  and  cold  water. 
These  two  conditions  are  of  importance  when  the 
possible  ab.sorption  of  the  tannate  as  a  whole,  or  in 
part,  by  tlie  skin  is  considered.  In  self-defence,  the 
dyer  errs  on  the  side  of  over-rin.sing  his  goods  before 
dyeing,  in  order  to  secure  a  level  colour,  etc. 

The  tannates  of  tin  and  iron,  alone  or  combined, 
form  the  mordant  uiwn  which  almost  all  colours  dyed 
upon  cotton  hosiery  may  be  produced.  Tannates  of 
tin  are  used  as  mordants  for  bright  red.s,  wine  colours, 


light  and  dark  blues  and  greens,  and  many  light 

bright  colours  obtainable  from  "  basic "  anilines, 
either  with  or  without  dyewoods.  This  use  of  tannate 
of  tin  upon  cotton  hosiery  dates  from  a  period  which 
is  far  beyond  the  recollection  of  any  now  in  the 
trade. 

It  is  found  that  such  a  "tannate  of  tin,"  as  it  exists 
upon  dyed  cotton  hosiery,  is  decomposed  by  alkaline 
perspiration.  The  perspiration  becomes  acid,  gives  a 
precipitate  with  gelatine,  becomes  dark-coloured  on 
standing,  and  behaves  as  if  tannic  acid  had  passed  into 
solution  ;  but  such  a  solution  contains  no  trurc  of  tin. 
Tannate  of  tin,  as  it  exists  in  dj'ed  cotton  hosiery, 
has  stood  the  mo.st  searching  test  of  time  and  expe- 
rience in  wear  ;  so  that  it  is  most  difficult  to  see  how 
any  charge  of  skin  irritation  can  be  laid  against  it. 

Tannate  of  iron  is  very  largely  used  for  the  produc- 
tion of  blacks  with  logwood.  Its  use  for  this  purpose 
upon  hosiery  is  old.  It  has  stood  the  test  of  time 
and  experience  in  wear  ;  and  when  we  remember  !M. 
Bousingault's  figures  {Cotnjit.  Rend.  74,  13-55 — 13.5!)), 
estimating  the  quantity  of  iron  taken  daily  by  a  man 
in  food  and  drink  at  from  'OoOl  to  'lOOgrm.,  it  be- 
comes difficult  to  see  how  insoluble  salts  or  oxides  of 
iron  may  be  justly  charged  with  skin  irritation. 

"  Double  tannates  of  tin  and  iron  '  are  used  for  the 
production  of  dark  colours  from  various  "  basic " 
anilines.  A  much-used  process  is  to  mordant  with 
tannate  of  tin,  rinse,  dye  with  the  "  basic  "  coal-tar 
colour,  apd  then  darken  with  some  salt  of  iron. 

In  actual  practice,  almost  all  colours  in  which 
"  basic  "  anilines  are  employed,  may  be  produced  by 
judicious  mordanting  with  tin  or  iron  tannat&s,  or 
Doth.  This  being  so,  I  shall  take  a  few  colours  which 
typify  the  whole,  and  deal  with  them  in  detail. 

3.  Dyeing  Cotton  Hosiery :  JJrowns. — Almost  all 
browns,  from  light  tans  to  dark  seal-browns,  upon 
hosiery,  are  derived  from  cutch  or  gambler.  Dark 
seal-brown,  which  is  fairly  typical  of  these  colours,  is 
produced  as  follows  : — The  hosiery  is  "  poled  "  in  a 
hot  bath  of  cutch,  cupric  suljihate,  and  logwood, 
lifted,  and  put  through  hydro-extractor ;  then  treated 
with  a  hot  solution  of  bichromate  of  potash,  and 
afterwards  with  a  salt  of  iron,  or  the  iron-salt  may 
precede  the  use  of  bichromate  of  potash.  These 
operations  are  repeated  as  a  whole,  or  in  part,  till 
desired  shade  is  obtained.  Such  processes  were 
not  in  use  for  hosiery  dyeing  before  1S50,  although 
well  known  in  other  departments  before  that  date. 
Colours  produced  upon  hosiery  by  such  methods  vary 
far  less  than  a  mere  analysis  of  a.sh  would  indicate. 
The  first  table  on  page  228  gives  four  analyses  of  ash 
from  ditterent  dark  seal-browns  upon  cotton  hosiery. 
These  give  an  average  of  "1745%  Cr^O,.;,  r5400% 
FeoO-s,  and  •197.5%  CuO,  calculated  upon  the  weight 
of  unburned  hose. 

Cotton  ho.se  dyed  seal-brown  become  weighted,  and 
thereby  the  softness  and  elasticity  of  the  fabric  be- 
come diminished. 

In  the  ordinary  process  of  washing  by  a  laundress 
the  colour  is  reduced  in  depth,  and  much  of  the 
oxides  present  is  removed.  I  have  known  test-cases 
where  goods  (without  being  worn )  having  been  washed 
ten  times  with  soap,  without  addition  of  alkali,  will 
lose  5'3.5%  in  total  weight,  including  i)3'76%  of  CuO, 
18"49%  of  FcoO.-;,  and  25-13  j  of  CrjO..;  present  upon 
unwashed  hose.  Such  losses  during  careful  but  severe 
washing  are  significant,  audi  hope  at  some  future  time 
to  give  other  and  moreextendedfigures.  However,  the 
length  of  time — thirty-five  years — during  which  such 
colours  have  been  dyed  upon  hosiery,  as  well  as  the 
enormous  quantity  yearly  produced,  gives  great  force 
to  the  conclusion  that  the.se  colours  cannot  be  called 
skin  irritating. 

Blacks.—Tlie  methods  for  dyeing  black  upon  cotton 


228 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.     lAprii  29,  isss. 


hosiery  vary  very  greatly,  although  the  materials 
employed  upon  the  great  bulk  vary  very  slightly. 
Tannate  of  iron  is  the  mordant  upon  which  large 
quantities  are  dyed  with  log\yood,  with  very  rarely 
an  addition  of  some  old  fustic.  Sometimes  cupric 
sulphate  is  used  after  dyeing  with  logwood,  in  order 
to  get  certain  eii'ects.  Tannin  matters,  such  as  galLs, 
sumac,  cutch,  are  sometimes  used  upon  better-class 


greens  or  wine  colours  the  principles  employed  are 
pretty  much  the  same.  The  mordanted  goods  are 
dyed  by  machinery  with  a  suitable  mixture  of 
"basic"  anilines,  rinsed  in  cold  water,  dried,  and 
then  soaped.  Logwood  is  sometimes  used  along  with 
or  after  the  "  basic  "  anilines,  and  then  a  little  alum 
is  used.  Sometimes  goods  are  treated  with  a  solu- 
tion of  tannin  matter  after  dyeing  with  the  "basic" 


Weic:ht  of  Uo.'JE. 

Cr^Oj 

Fe^Oj 

CuO. 

Remarks. 

51-320grm3 

■0106grn). 
=  •0206% 

■077grm. 
=  ■3059;,' 

•086grm. 

=  ■3013;; 

•032Sgrm. 
=  ■0703% 

•7532grm. 
=  1-4676% 

•3115grm. 
=  l-3566;i 

•3864grm. 
=  f3754''; 

■9141grni. 
=  1^9605% 

•1650grn). 
=•3215% 

•OlSgrni. 
=  •0595-, 

•0037grni. 

=  •0131 ; 

•ISlOgrm. 
=  ■3959;; 

The  dyestuifs  used  were 
Cutch  and  Logwood 
upon  all.                             ! 

All  the  colours  were  rich 
dark-seal  browns. 

)  Much  darker  than  usually 
)        met  with 

25^171grm8 

28'092grnis 

J6-C-238grms 

blacks,  and  frequently  such  blacks  are  "bottomed"  with 
indigo.  Where  cutch  is  used,  cupric  sulphate  and 
bichromate  of  potash  are  also  employed,  as  well  as 
some  iron-salt  and  logwood.  Frequently  the  dyeing 
operations  are  repeated,  in  order  to  obtain  greater 
solidity  in  appearance,  as  well  as  durability  of  colour. 
The  following  are  five  analyses  of  ash  from  black 
cotton  hose  : — 


this 


useful   in    making   the    colour 


anilines 
faster. 

The  coal-tar  colour  u.<ed  may  be  divided,  for  our 
puri)o>'es,  into  two  classes.  (1)  Those  in  which 
arsenic  is  employed  in  the  manufacture,  cj.,  Magenta. 
(2)  Those  in  which  arsenic  is  not  used. 

Under  the  term  "Magenta"  I  include  Magenta 
proper  and  those  residues  variously  known  as  cerise, 


WEUiHT  OK  Hose  takes. 

PejOs 

CuO. 

Remarks. 

55^748grras. 

52'3olgrm3 

1^0826grm3. 
=  r942'{ 

■Q02grm. 
=^  1-7229  ■; 

•559grm. 
=  f215% 

•4859grm. 
=  f025'; 

-5188gmi. 
=1-012% 

none 

none 

none 

trace 
•0527grm. 
=  ■102% 

The  first  two  have  an  indigo 
"bottom,"  the  others  have 
not.     The  better  qualities 
are    at    the   top,   and  the 
poorer  qualities  are  lower. 
The  better   qualities   have 
more   tannin   and  less  log- 
wood upon  them  than  the 
poorer  qualities. 

46180grms 

47'612grm3 

5r273gmi3 

These  give  an  average  of  r.383%  Fe-jO-. 

The  metallic  oxides  are  largely  removed  by  mere 
jirocess  of  washing  with  soap.  I  have  kncwn  32-92 
per  cent,  of  the  iron  oxide  present,  so  removed  by 
wa.shing  ten  times  without  ever  being  worn  ;  but  as 
the  black  was  common  in  quality  the  colour  was 
greatly  reduced. 

Colours  in  irJiich  Coal-tar  Dt/es  are  emploi/ed. — 
For  light  and  bright  shades  tannate  of  tin  may  be 
employed,  but  for  darker  shades  the  "double  tannate 
of  tin  and  iron  "  is  much  used.  The  dyewoods  em- 
ployed are  logwood,  and  sometimes  old  fustic.  For 
blues  and  green.',  varying  from  sky  to  navy  blue,  or 
peacock  to  myrtle  green,  the  following  colouiing 
matters  find  mostdeniand  :-  Ethylene  and  methylene 
blues,  indulines,  benzylated  rosaniline  violets,  to- 
gether with  methyl  green  and  bcnzaldehyde  greens. 
For  wine  colours  varying  from  bright  reds  to  claret 
the  following  find  most  demand  : — Jlagcntas,  Safi"ra- 
nines, MethylA'iolets,  Bismarck  brown, and  Auramine. 
AVhether  it  is  desired  to  produce  bright  or  dark-blue 


Grenadin,  "Aniline  brown,"  ilaroon,  etc.,  which  con- 
tain more  or  less  Induline  and  Phosphine  in  addition 
to  ^Ligenta. 

To  admit  the  presence  of  Arsenic  in  Magenta  is 
popularly  eipiivalent  to  saying  that  Arsenic  exists  in 
hosiery  dyed  with  JIagenta.  So  far  as  dyed  cotton 
hosiery  is  concerned,  nothing  is  further  from  fact, 
and  as  to  woollen  hosiery,  so  little  JIagenta  of  either 
kind  is  used  for  hosiery  fabric  dyeing  that  it  may  be 
ignored.  In  1872  Dr.  Springmuhl  ("  Die  Chemi.sche 
Priifung  der  Kiinstlichen  Organi.sche  Farbstotic ") 
gives  fourteen  analyses  of  magenta  for  arsenic  ;  the 
arsenic  then  found  varied  from  GT>  to  0^25  per  cent. 
During  the  jiast  six  years  it  has  not  been  my  lot  to 
meet  with  "magentas"  containing  more  than  ■237 
per  cent,  of  arsenic,  and  the  average  of  several  analyses 
shows  ■0804  per  cent.  As.  A  magenta  largely  used  in 
dyeing  contains  ^021  jier  cent,  of  Arsenic.  Cotton 
hose  mordanted  with  tannate  of  tin,  rinsed,  dried, 
soaped,  and  redried  do  not,  on  analysis,  show  the 
slightest  inclination  of  arsenic  (for  the  method  em- 
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ployed  see  Chemical  Neirs,  xliii.  p.  21);  the  weight  of 
cotton  hose  taken  for  analj'sis  was  95"631grms. 

The,se  liose  for  analysis  were  taken  from  a  lot 
weighing  68lb.,  and  were  fairly  representative  of  an 
ordinary  dye.  It  mnst,  however,  among  other  con- 
ditions, be  remembered  that  the  machinery  and 
methods  employed  for  rinsing  and  soaping  hosiery 
are  far  more  efficient  than  those  used  in  ordinary. f.c- 
pi'vimental  dyehouses.  Such  facts,  which  might  be 
greatly  amplified,  justify  me  in  saying  that  in  dyeing 
hosiery  with  magentas,  it  is  a  difficult  thing  to 
fix  arsenic  upon  the  hose  by  an  ordinal-//  jirocess  of 
dyeing  and  finishing  ;  indeed,  it  is  rarely  achieved. 

Among  the  other  "  Aniline ''  colours  used  in 
hosiery  dyeing,  the  absence  of  spirit-soluble  blues 
and  violets,  and  of  those  blues  which  are  sulphonates 
of  a  substituted  rosaniline  base,  are  noteworthy. 
Various  circumstances  preclude  the  u.se  of  these 
colours  in  dyeing  hosiery. 

Of  the  blues,  violets  and  greens  which  are  in  use, 
some  are  met  with  as  double  salts  of  the  colour  ba,se 
and  zinc.  In  order  to  know  if  zinc  became  fixed 
upon  the  dyed  fabric,  a  Malachite  green,  a  Methylene 
blue,  and  a  Violet,  all  containing  zinc,  were  dyed 
separately  upon  cotton  hose  mordanted  with  tannate 
of  tin,  then  rinsed,  dried,  soaped,  and  redried.  In 
no  case  was  any  zinc  found  to  be  fixed  upon  the 
fabric. 


hosiery  "anilines"  are  in  contact  with  the  skin  in 
forms  as  insoluble  as  the  dyer  can  make  them. 

From  several  analyses  of  the  ash  from  various 
hose  dyed  with  "  basic  anilines,''  those  given  in  table 
below  are  selected  as  typical. 

These  gave  an  average  of  554  per  cent.  SnO.^,  and 
of  '694  per  cent.  Fe„0-.,  upon  t/ie  three  on  irhich 
iron  has  been  used  as  a  "  saddener.' 

4.  Dyeimi  Woollen  and  Mixed  Wool  and  Cotton 
Hosier!/. — The  dyeing  of  these  two  fabrics  may  be 
C(mveniently  considered  together,  since  the  wool  of 
both  is  dyed,  whereas  the  cotton  absorbs  and  retains 
traces  of  some  colouring  matters  during  the  process 
of  wool  dyeing.  The  dyeing  is  divided  into  two 
classes  -.—I.  Those  colours  which  need  the  mordant- 
ing to  be  a  separate  operation  from  the  dyeing.  II. 
Those  colours  which  admit  of  dyestuff  and  mordant 
being  applied  simultaneously. 

In  Class  I.  the  use  of  bichromate  of  pcta.sh  is  all- 
important.  The  mordanting  is  attained  by  boiling 
the  fabrics  for  about  1  hour  in  a  solution  of  bichro- 
mate of  [lotash,  with  addition  of  tartar,  of  suii)huric 
acid,  of  alum,  or  of  other  metallic  salts.  The  fabrics 
are  then  well  rinsed  with  cold  water  by  machinery, 
put  through  hydro-extractor,  and  are  then  ready  for 
dyeing.  The  dyeing  is  attained  by  boiling  the  hosiery 
with  various  dyewoods,  chiefly  logwood,  old  fustic, 
eudbear,  madder,  etc. 


Weiout  of  Hose.                       Colour. 

SnO, 

FeaOj, 

AI2O3. 

Eejiahks. 

25'4312grmB Navy  blue. 

31'1738gmi5.   . . .                         Navy  blue 

•1630grm. 
=  -611', 

•1864grm. 
=  •598% 

•I915grm. 
,=•552;.' 
(     •2466grm. 
(=•518% 
f     •1280grm. 
1  =^329% 
(     •2S58grni. 
i  =-686% 

•2370grm. 
=  •932% 

•2693grm. 
=  •864% 
Xone 

None 

•lUGgrm. 
=•287% 
Xone 

Trace 
Trace 
Xone 
None 

Xone 
Xone 

1  Tannin,  6B  violet  and 
Malachite  green,  with 

;  little  logwood,  used  as 
the  dyes. 

1  Tannin  with  mixed  GB 
(    violet  and  JIalachite. 

] 
Tannin    with    R    violet 
and  Magenta. 

). Tannin  with  Saffraninc 
i"     and  Auranitne. 

35'2i8grm3 Peacock  blue 

oS*915grms.   ..                            Dark  Wine 

j  . 
il*606grm5.   .                               Cardinal 

Before  leaving  the  dyeing  of  cotton  hosiery  with 
"  Aniline "  colours,  I  would  direct  your  attention 
to  some  of  the  facts  brought  before  the  Society 
of  Dyers  and  Colourists  (cf.  Journal  for  Novem- 
ber, 1884).  (1)  Mr.  Ivan  Levinstein  says,  "The 
German  Government,  after  the  most  searching 
ini|uiries,  permitted  the  use  of  all  aniline  dyes, 
with  the  exception  of  picric  acid,  for  dyeing 
and  colouring  eatables  and  other  purposes."  (2)  In 
the  same  Journal  there  are  communications 
from  twelve  principal  manufacturers  of  "  anilines," 
and  all  agree  that  they  have  never  heard  complaints 
as  to  skin-irritating  properties  of  "  anilines  "  from 
the  workmen  whose  hands  and  faces  arc  continually 
covered  with  the  dye.s.  (3)  One  gentleman,  Mr.  A. 
Nesbitt,  states  that  he  has  "  fed  rabbits  for  many 
weeks  on  oats  which  had  been  steeped  in  strong  solu- 
tions of  magenta,  violet,  brown,  orange,  induline, 
chrysoidin,  etc.,  without  being  able  to  find  them  any 
the  worse  for  the  treatment." 

In  these  three  references  "anilines"  in  a  soluble 
form  are  presented  to  the  body,  whilst    in  dyed 


The  variety  of  colours  produced  by  this  method  is 
very  great,  ranging  from  black,  dark  blues,  greens, 
browns,  clarets  to  other  lighter  and  brighter  shades, 
all  of  which  consist  of  an  insoluble  chromium  lake, 
with  rarely  some  trace  of  other  metallic  hydrates. 

For  our  purpose  to-night.  Black — as  represented 
by  black  cashmere  stockings— is  fairly  typical  of  all 
these  shades.  It  is  the  most  heavily-chromed  in 
mordanting,  but  otherwise  is  sttbjectedto  similartreat- 
ment  as  other  .shades.  The  use  of  bichromate  of 
potash  for  mordanting  wool  and  merino  hosiery  is 
very  large,  and  in  answer  to  a  letter,  asking  when  it 
first  began  to  lie  used  for  tvoollen  hosieri/,  Mr. 
Thomas  Clark,  of  Loughborough,  .says  :  "  I  believe 
I  began  to  use  it  about  the  year  1S50."  Since  that 
time  it  has  been  increasingly  used  in  mordanting 
woollen  hosiery.  The  first  table  on  next  page  gives 
five  analyses  of  tish  from  black  cashmere  hose. 
These  gave  an  average  of  1S0S8  per  cent.  Cr^O,i.  _ 

From  the  enormous  (:;uantities  of  v/ool  and  merino 
hosiery  which  have  been  dyed  upon  bichrome  mor- 
dants during  the  past  3a  years,  it  is  difficult   to 
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imagine  any  skin  irritation  charge  being  seriously 
made  against  goods  so  mordanted.  It  is  well,  how- 
ever, to  remember  that  the  bichromate  solution  which 
penetrates  and  permeates  the  hosiery  fabric  becomes 
changed,  possibly  into  insoluble  chromic  hydrate, 
during  the  dyeing  operation,  if  not  before  ;  but  in 
any  case  it  is  rendered  insoluble. 


Weight  of  Hose  taken. 


1.  4r225grms. 

2.  17'528grnis. 

3.  29-107Briiis. 

4.  25321gTnis. 

5.  47"621griiis. 


C2O3  Found. 

0-9346grm.  =  2-267,"^ 
0-8507grm.  =  1792 
0-4503grm.  =  I'al? 
0-4296grm.  =  1-697 
0-8293Krm.  =  1741 


Benlarks. 


The  colours 
varied  from  the 
jet  blaclc  to  the 
ricli  blue  black  ; 

also,  sample  4 

contained  '051 "; 

Fe-0;j;   sample  3 

contained  '083'; 

Fe^O;, 


In  Class  II.,  when  the  mordants  and  dyestuffs 
are  applied  simultaneously,  we  have  animal,  vege- 
table, and  "  azo "  colours,  and  sulphonates  of  a 
colour  base.  Cochineal  has,  according  to  Mr.  Thomas 
Clark,  been  used  for  dyeing  scarlet.s,  etc.,  upon 
woollen  hosiery  for  "  nearly  sixty  years."  Tin  mor- 
dants used  for  cochineal  scarlets  are  very  rarely  em- 
ployed for  any  other  colour  upon  dyed  hosiery. 
Indeed,  for  our  purpose  to-night,  we  may  consider 
cochineal  and  tin  mordants  upon  wool  as  things  of  a 
bye-gone  era.  The  vegetable  colouring  matters  are 
mainly  old  fustic,  cudbear,  madder,  and  "  acid  ex- 
tract "  of  indigo  and  logwood. 

The  azo  and  sulphonated  colouring  matters  most 
largely  used  are  roecellin,  Bordeaux  It  and  G,  orange 
2,  orange  G,  scarlets  R  and  31!,  dark  blues  (f.'/.,  fast 
blues  M.L.B.),  whilst  Xaphthol  Yellow  S  and  Acid 
Magenta  are  also  used  to  some  extent.  These  colours 
all  dye  in  an  acid  bath,usnallyalong  with  alum,  and  are 
used  for  the  production  of  scarlets,  wine  shades,  dark 
greens,  etc.,  as  well  as  a  variety  of  light  bright  tans 
and  golds,  drabs,  slates,  .sages,  etc.  All  these  colour- 
ing matters,  so  far  as  they  are  used  in  hosiery  dyeing, 
may  be  characterised  as  very  inert,  and  not  marked 
by  any  skin-irritating  projierties.  MM.  P.  Cazeneuve 
and  Lepine  (Comjit.  Rmd.  101,  1885)  give  results  of 
very  interesting  experiments  on  men  and  animals  by 
roecellin,  which,  in  their  opinion,  is  possessed  of  no 
toxic  properties  whatever  ;  acid  magenta  is  also  non- 
poisonous  ;  Naphthol  Yellow  S  has  not  perceptible 
poisonous  properties. 

In  all  cases  where  dyestufi"  and  mordant  are  applied 
simultaneously  to  hosiery,  hytti-ate  of  alumina  is 
deposited  upon  the  wool  and  plays  the  part  of  a 
mordant.  The  following  are  analyses  of  ash  from 
various  woollen  hose  dyed  in  an  acid  bath,  and  which 
may  bs  taken  as  typical  of  such  colours  : — 


of  indigo,  have  been   very  much  longer  employed 

than  others. 

5.  "  Trimming." — When  hosiery  of  whatever  fibre 
has  been  dyed,  washed,  or  even  wet,  it  needs  to  be 
brought  into  shape  and  condition  to  be  put  upon  the 
market.  These  ends  are  to  a  large  extent  obtained 
by  "trimming."  (1)  The  partly-dry  ho.siery  which 
has  been  dyed  with  wrong  side  outwards  is  "  turned," 
that  i,«,  the  right  side  of  the  stockings,  etc.,  are  turned 
outwards  by  a  boy  inserting  his  arm  in  the  stockings, 
etc.  (2)  These  stockings,  etc.,  are  then  pulled  and 
dried  upon  a  wooden  board  of  the  preci.se  shape 
which  it  is  desired  to  impart  to  them.  (3)  When  dry 
the  stockings,  etc.,  are  pulled  oft'  the  board  and 
straightened.  These  three  operations  are  often  con- 
ducted by  two  men  and  a  boy,  who  are  known  as  a 
"set."  Two  members  of  the  "set"  handle  the  stock- 
ings, etc.,  whilst  damp  and  cold  ;  the  third  handles 
them  whilst  hot  and  dry  ;  and  the  hands  of  all  three 
are  coloured  with  the  dye  from  the  lot  of  goods  at 
which  they  are  at  work.  All  hosiery  is  submitted  to 
this  jinicess  at  least  once,  and  frequently  twice  ;  after 
which  it  may  be  submitted  to  various  other  processes, 
all  of  which  re'juire  each  stocking,  etc.,  to  be  handled 
separately. 

After  some  inquiry  I  find  there  are  about  250  to 
300  people  engaged  in  this  work  of  trimming  in  and 
around  Nottingham.  These  figures  do  not  include 
those  employed  in  and  around  Mansfield,  Belper, 
Loughborough,  Leicester,  Hinckley.  An  average  set 
of  three  will  trim  ten  dozen  pairs  of  stockings  per 
hour  ;  or  taking  one  class  of  work  with  another,  a 
set  will  trim  450  to  550  dozens  per  week  on  an 
average.  It  frequently  happens  that  a  "set"  is  at 
work  upon  goods  mordanted  with  the  same  mordants 
and  dyed  with  the  same  dyes  for  days  together. 
But,  on  the  other  hand,  these  conditions  may  be 
changed  several  times  a-day. 

What,  then,  is  the  condition  of  the  hands  of  these 
people  employed  in  "trimming"!  It  is  well  to 
remember  that  in  some  respects  our  hands  and  feet 
are  very  similar.  People  have  naturally  moist  or  dry 
hands  or  feet.  IJyed  hosiery  has  to  be  handled, 
stocking  by  stocking,  whilst  damp  and  cold,  as  well 
as  whilst  hot  and  dry,  by  people  the  conditions  of 
humidity  of  whose  hands  vary  naturally.  Owing  to 
the  friction  applied  by  the  hands  to  the  dyed  goods, 
the  fingers  and  hands  become  covered  with  colour  in 
pretty  much  the  same  way  that  the  feet  are  coloured 
by  wearing  dyed  cotton  hosiery,  etc.  The  friction 
causes  a  glazy  appearance  with  a  slight  hardness  of 
the  skin  when  the  man  habitually  has  to  strip  the 
hot  dry  stockings  oft'  the  board.  But  when  the 
stockings  are  handled  damp  and  cold,  there  is  no  sign 
of  glaze  and  the  hands  are  not  hard. 

If,  then,  dyes  or  mordants  act  as  skin  irritants,  the 


Weight  of  Hose. 

Colour. 

AljOj  Found. 

Remarks. 

33'5S9e^rins 

Wine  colour 
Navy  blue 
Xavy  blue 

Scarlet 

Wine  colour 

Cardinal 

•0464grm.  =  -1382;.' 
•lo6ogrm.  =  -1930 
■Oo73grn>.  =  '1230 
•1688griu.  =  -2213 
•0326grm.  =  '0967 
■0422grm.  =  -0129 

The  navy  blues  are  dyed  with 
'•  extract "  of  indigo,  and  one  of 
the  various  dark  blues  for  wool. 
The    scarlet  and  cardinal  are 
dyed  with  "  azo"  scarlets.whilst 
the  -wine  colours  are  dyed  with 
••  azo  "  reds,  with  slight  admix- 
ture of  "extract"  of  indigo. 

16'571grnis 

76-3r2grnis 

33-749grms 

32'561grm8 

These  give  an  average  of  0'1.300  per  cent.  ALO,.,. 

All  colouring  matters  used  in  Class  IT.  may' fairly 
claim  to  have  stood  the  test  of  time  and  wear,  and  all 
largely  employed  upon  hosiery,  but  some,  like  extract 


hands  of  these  trimmers  should  be  the  first  to  show 
such  irritation.  Nothing,  however,  is  further  from 
the  actual  condition  ;  such  irritation  is  entirely 
unknown  among  trimmers.    This  conclusion  is  the 
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result  of  the  observations  and  inquiries  of  myself  and 
others  extending  over  some  years. 

These  considerations  have  an  important  bearing. 
The  trimming  of  hosiery  actually  amounts  to  a  very 
searching  test  of  the  skin-irritating  propurties  of  dyed 
hosiery  before  it  reac/tes  the  aetuuL  iceaieys;  or  in 
other  words,  to  a  guarantee  of  the  harmless  character 
of  the  dye,  etc. 

6.  Weaviii;!  Ifosirri/. — Probably  the  combined 
action  of  friction,  heat,  and  moisture  upon  stockings  ! 
or  half-hose  is  greatest  at  the  tue  and  the  heel.  To 
resist  the  greater  wear  and  tear,  all  the  better  (piali-  \ 
ties  are  made  stronger  at  toes  and  heels,  and  fre-  • 
quently  over  the  whole  foot  solcj  whilst  wearers 
of  dyed  hosiery  (specially  cotton)  wdl  testify  to  their 
toes  and  heels  being  most  coloured  with  the  dye. 
From  many  observations  I  would  say  that  at  the  tue 
(did  heel  stockings  are  arid  after  a  week's  wear,  whilst 
the  intervening  sjiace  on  the  hollow  of  the  foot  of  the 
stockings  do  not  indicate  any  appreciable  change  in 
their  original  slightly  alkaline  or  neutral  condition. 
This  apjiears  to  indicate  some  action  set  up  by 
increased  friction  between  persjiiration  and  the 
cotton  fabric.  It  is  of  interest  to  state  the  fact  now, 
although  I  hope  at  some  future  time  to  .speak  more 
fully  about  it  when  tiealing  with  the  soluliility  of  the 
various  metallic  tannates  and  colour  lakes  in  per- 
spiration. 

If  it  be  granted,  for  the  sake  of  argument,  that  the 
area  of  the  sole  of  the  foot  represents  the  ma.xinnim 
area  of  a  stocking  which  is  subject  to  the  severest 
friction  and  greatest  combined  action  of  friction  with 
perspiration,  then  certain  deductions  will  follow  : — 

We  will  take  a  plain  (not  "ribbed")  stocking. 

Now,  an  average  woman's  stocking  pre- 
sents an  area  in  contact  with  the  skin  of  27G  sq.  ins. 

And  a  total /uu?  area  in  contact  with  the 

skin  of    59  sq  ins. 

Whilst  the  area  of  the  sole  of  the  foot 

which  is  in  contact  with  the  skin  is 25  sq.  ins. 

(Double  these  figures  are  taken  below  in  speaking 
of  a  pair  of  stockings.) 

Thus,  approximately,  for  no  allowance  is  made  for 
tightness  or  looseness  of  fit,  and  the  fabric  is  elastic 
rather  than  rigid,  the  area  of  the  sole  of  the  foot  is 
-,\  of  the  whole  area  of  the  stocking. 

■I'aking  2|lb.  as  an  average  weight  for  a  dozen 
pairs  of  such  stockings,  a  single  jiair  will  weigh  3oz. 
(^-1312'5  grains),  have  a  total  area  of  552  S(i.  in.  in 
contact  with  the  skin,  and  a  total  area  over  the  soles 
of  the  feet  of  .">0  sq.  in.  in  contact  with  the  skin. 

Taking  these  figures,  and  turning  to  the  analysis  of 
ashes  from  various  dyed  hose,  for  the  average  per- 
centage composition  of  the  ash,  we  find — 

^eal  Jinnen  L'(iitiin.~^\K\\  a  pair  of  stockings,  with 
552  sq,  in.  in  area,  weighing  1312-5  grains,  and  with 
a  percentage  composition  averaging  CuO  '1975  per 
cent.,  Cr.O,;  '1745  per  cent.,  and  Fe.jO:,  1"54U0  per 
cent.,  would  contain  CuO  2-592  grains,  Cr..O-;  2  290 
grains,  FeoO,.j  20-212  grains,  and  therefore  "would 
only  ])resent  /,  of  these  quantities  to  the  severest 
action  of  friction,  heat,  and  jierspiration  ;  or  0  235G 
grains  CuO,  0^207  grains  CroO.j,  1-837  grains  FeoO,.,, 
which  would  be  spread  over  50  sq,  in.  in  area. 

Wine  C'dloins  rind  Ndvi/  Bine  Cotton* — A  similar 
pair  with  552  scp  in.  in  area,  weighing  1312-5  grains, 
and  with  a  percentage  composition  averaging  SnO.i 
■554  per  cent.,  FeoO;,  -094  per  cent.,  Al.,0.i  a  trace', 
would  contain  SnOo  7  271  grains,  FeoO,.r9-i'o8  grain.s, 
AUO^  a  trace,  and  therefore  would  only  preseiit  ,',  of 

•  The  methods  of  mordiintingand  dyeing  ju.stify  bright  reds 
marones,  clarets,  navy  blues,  peacocks,  and  myrtle  greens 
being  all  classed  together  here. 


these  quantities  to  the  severest  action  of  friction,  heat, 
and  perspiration  ;  or  O'CGl  grains  SnOo,  0-828  grains 
FejO..,,  a  trace  of  ALO.-;,  which  would  be  spread 
over  an  area  of  50  sq.  in. 

lilaek  Cotton.— A  similar  pair  with  552  s<i.  in.  area, 
weighing  1312-5  grains,  and  with  a  percentage  com- 
position averaging  FcnO.-.,  r383  per  cent,  CuO  .<«// 
-102  per  cent.,  would  contain  FcoO..;  18-151  grains, 
CuO  .-•■«//  r338  grains,  and  therefore  would  only 
present  /,  of  these  ([uantities  to  the  severest  action 
of  friction,  heat,  and  jierspiration  ;  or  r()50  grains 
FeoO;;,  with  perhaps  -121  grain.CuO,  which  would  be 
spread  over  an  area  of  50  scp  in. 

Turning  from  cotton  to  wool  hosiery,  and  pursuing 
the  .same  line  of  argument,  it  is  well  to  remendjerthat 
what  apjilies  toall-woollen  hosiery  appliesalso  to  mixed 
wool  and  cotton  hosiery,  but  to  a  less  degree 
— e.f/.,  all-wool  stockings  and  a  mixed  wool  and 
cotton  one  are  dyed  very  frequently  by  one  and  the 
same  method,  the  wool  only  being  "dyed  ;"  the  cotton 
passing  through  the  operation  becomes  "tinted"  more 
or  less  permanently,  but  the  cotton  absorbs  but  very 
little  of  the  mortlant  and  dye -tthieh  are  upon  the 
wool. 

Again,  taking  the  .same  figures  for  weight  and  areas 
of  the  stocking,  and  turning  to  the  analyses  of  ash 
from  wool  hose  for  the  average  percentage  composition, 
we  find : — 

JJlark  Cashmeir.  —  A  pair  with  552  square  inches 
area,  weighing  1312-.5grms.,  and  with  percentage  com- 
position, averaging  Cr.jO^j  r8088  per  cent,  would 
contain  CroOa  237405  grains  ;  and,  therefore,  would 
onlj  present  ,\  of  this  (luantity  to  the  severest 
action  of  friction,  heat  and  persjiiration  ;  or  2' 1582 
grains  CroO^j  spread  over  50  square  inches  area.  In 
thus  selecting  blacks  we  must  remember  that  black 
represents  the  most  heavily  "  chromed  "  colour  ;  so 
that  seal  brown,  dark  clarets,  myrtle  green,  some 
navy  blue,  and  a  host  of  lighter  colours  are  compre- 
hended, since  the  percentage  of  CriO^  includes 
the  less. 

Sc<ii-let^,Cordiniih,  JLiranex,  some  JWivy  Bines,  ]'ea- 
eocks,  and  light  ami  bri(/ht  colonrs  diied  no'lh  alum, 
etc.,  in  on  acid  bath.—  A  pair  with  552  square  inch 
area,  weighing  1312-5  grains,  and  with  a  percentage 
composition  averaging  AL.O:.,  '1309  per  cent.,  would 
contain  AloO;..  r718  graiius.  ;  and,  therefore,  would 
))resent  ^\  of  this  (|uantity  to  the  severest  action 
of  friction,  heat,  and  jierspiration  ;  or,  0'150  grains 
Al.jO:;  s]iread  over  .50  .scjuare  inches  area. 

Very  large  deductions  must  be  made  from  all  these 
figures  when  we  try  to  form  any  ajiproximate  idea  of 
how  much,  if  any  at  all,  of  the  hydrated  metallic 
oxides  are  absorbed  by  the  skin.  Washing  in  a  hot 
alkaline  li(iuid  removes  mechanically  and  chemically 
much  of  the  hydrated  oxides.  When  well  worn  out, 
the  stockings  still  retain  relatively  large  proportions 
of  some  of  the  hydrated  niLtallic  oxides. 

It  is  very  difficult  to  form  any  idea  how  long  a  pair 
of  stockings  is  worn  before  being  thrown  aside,  since 
it  largely  depends  upon  the  activity  and  physi(|ue  of 
the  wearers  as  well  as  the  iiuality  of  the  colour.  To 
see  the  best  hosiery,  both  of  manufacture  and  dye, 
well  worn  out  with  a  marvellous  amount  of  mending 
at  the  toes  and  heels,  returned  to  the  dyer  with  the 
naive  question,  "  How  is  it  the  colour  is  gone  ? "  is  so 
common  an  experience,  that  it  is  highly  jirobable  the 
ordinary  life  of  a  good  stocking  frei|Uently  exceeds 
the  teens  of  weeks  in  wear.  In  addition,  I  have  more 
than  once  received  from  the  wearers  the  information 
that  "  Their's  never  need  mending  the^first  sea.w«  "  ;  so 
that  the  actual  time  over  which  any  skin  absorption 
extends  is  great  comjiared  with  the  very  small  quan- 
tity of  oxide  present. 
'     I  must  now  conclude.     I  have  endeavoured  to  put 
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fairlj'  before  you  several  matters  intimately  connected 
with  the  dyeing  and  wearing  of  certain  classes  of 
hosiery.  A  brief  consideration,  say,  of  how  long  the 
wearing  of  dyed  hosiery  has  been  in  vogue,  of  the 
large  quantities  annually  produced,  of  the  harmless 
character  of  the  colouring  matters  employed,  of  the 
small  unautitics  of  metallic  oxides  or  salts  present  in 
the  colour  lake,  of  the  comparatively  large  area  over 
which  the  colour  lake  is  spread,  of  the  amount  of 
metallic  oxide  still  remaining  upon  a  well  worn-out 
stocking,  together  with  the  "  trimming "  which 
hosiery  undergo  before  being  worn,  will  collectively 
furnish  very  strong  evidence  of  the  liarndess  character 
of  fibres  mordanted  with  iron,  tin,  aluminium,  or 
chromium  mordants,  and  dyed  with  the  colouring 
matters  usually  employed  in  hosiery  dyeing. 

It  remains  for  me  to  express  my  hearty  thanks 
to  my  friend,  Mr.  H.  Doidge,  for  much  valuable 
aasistance  in  the  laboratory. 


An  Addendum  to  this  paper,  by  Mr.  H.  Forth, 
together  with  the  Discussion  on  both  papers,  will 
appear  in  the  next  number  of  the  .Journal. 

A  paper  "  On  some  Points  in  the  Analysis  of  Oils, 
with  Sjiecial  Iteference  to  Olive  and  Rape  Oils,"  by 
L.  Archbutt,  notice  of  which  arrived  too  late  for 
in.sertion  in  the  last  number,  and  which  was  read  on 
Oth  April,  will  also  shortly  appear. 
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Meeting  held  Thursday,  March  18,  18SG. 

DENNIS  B.   HAEEISON   IN   THF.  t'lL^IR. 

A  PAPER  was  read  by  AV.  Ram.say,  Ph.D.,  on  the 
Nickel  and  Cobalt  Ores  of  New  Caledonia,  and  after 
a  short  discussion  Dr.  Ramsay  read  the  following 
paper  ; — 

ON  THE  PRODUCTS  OF  DECOMPOSITION 
OF  CHLOROFORM  AT  A  RED  HEAT. 

BY  W.   EAMSAY,   PH.D.,  AND  SYDNEY  YOUNG,  D.SC. 

In  an  investigation  on  dissociation  in  which  we  have 
been  engaged,  it  has  been  our  aim  to  discover  bodies 
which  dissociate  within   convenient  limits  of  tern- 


pointed  out  that  the  molecular  weight  of  this  sub- 
stance must  be  much  higher  than  that  corresponding 
with  the  formula  CjCL ;  and  Rerthelot  (Watts' 
Dictionary,  vol.  i.  768)  suggested  the  formula, 
CjuClio  as  probable,  without  having  determined 
the  vapour  density  of  the  body.  In  the  Journal 
of  the  Chrmicdl  iSoric/i/.  1SG7,  ji.  443,  Mr.  Henry 
Has-sett  investigated  the  subject,  and  professed 
to  have  established  the  identity  of  Julin's  chloride 
of  carbon  with  hexachlorolienzene,  then  recently 
discovered  by  Dr.  Hugo  Jliiller  ;  the  body  ob- 
tained by  him  by  passing  chloroform  vapour 
through  a  red-hot  tube  filled  with  broken  porcelain 
gave  numbers  on  analysis  correspoiuling  to  the 
empirical  formula,  CoCb,,  and  he  also  determined  its 
vapour  density  jiresumably  by  Dumas's  method  ; 
finding  lOOli  instead  of  i)S7,  the  theoretical  vapour- 
density  of  C„C1,|  comjiared  with  air.  There  can  be 
no  doubt,  therefore,  that  ^Ir.  Rassett  had  obtained 
hexachlorobenzene.  Ijut  the  jiroperties  of  tlie  sub- 
stance described  in  Watts'  Dictionary,  vol  i.  p.  7()8, 
under  the  heading  "  Protochloride  of  Carbon,"  do  not 
agree  with  those  of  hexachlorobenzene,  inasmuch  as 
the  body  is  stated  to  melt,  boil,  and  sublime  between 
175"  and  200°  ;  whereas  hexachlorobenzene  melts  at 
231"^,  and  boils  above  300".  Roth  comi)ounds,  how- 
ever, are  described  as  crystallising  in  needles.  The 
substance  described  in  AVatts'  Dictionary  is  said  to  be 
very  soluble  in  alcohol,  while  hexachlorobenzene  is 
.sparingly  soluble.  It  is  evident  that  these  discre- 
pancies are  not  explained  by  Ra.ssett's  results,  The 
vapour  of  chloroform  was  passed  through  a  combus- 
tion-tube, filled  with  asbestos,  heated  to  dull  redness 
by  a  long-flame  burner.  The  product  was  distilled 
and  the  portion  boiling  below  85°  was  again  passed 
through  the  tube  :  and  this  process  was  repeated 
until  a  sufficient  quantity  had  been  collected.  The 
product  was  allowed  to  evaporate  until  crystals  were 
deposited.  These  were  separated  by  squeezing 
through  cloth,  dried,  and  sublimed  by  heating  with 
aniline-vapour.  On  cooling  the  mother-liquor  a  fresh 
crop  of  crystals  was  obtained,  which  were  treated  in 
the  same  way.  It  soon  became  aiiparent  that  the 
solid  consisted  of  two  substances,  one  more  volatile 
than  the  other  ;  the  more  volatile  was  easily  soluble 
in  alcohol,  the  less  volatile  with  difficulty.  The  less 
volatile  substance  was  volatilised  over  a  flame,  and 
was  deposited  in  needles.  We  found  that  crystallisa- 
tion from  acetone  formed  the  best  means  of  separa- 
tion. On  cooling  a  hot  solution  of  both  substances, 
containing  a  large  proportion  of  the  more  volatile 
substance,  plates  of  the  latter  were  deposited  in  a 
nearly  pure  state  ;  but  after  standing  for  some  time 
long  flexible  needles  of  a  pink  colour  made  their 
appearance.  It  was  necessary,  therefore,  to  separate 
the  plates  soon  after  they  were  deposited.  A  second 
crystallisation  from  acetone  gave  the  more  volatile 
substance  in  a  state  of  purity.  The  needles  are  almo.st 
insoluble  in  cold  acetone,  but  being  more  soluble 
when  hot  their  purification  presented  no  difh- 
culty. 

These  bodies  proved  to  be  liexachlorethane  and 
hexachlorobenzene  respectively,  as  shown  by  the  fol- 
lowing results  : — 


ecu. 

CoCl,. 

C,C1„. 

C.CU.    1     CcClo. 

A. 

B. 

C. 

D. 

Cl.  per  cent 

Vapour  Density.. 

92-19 

7C-S0 

85  50 
82-74 

89-81 
118-11 

81-55 
130-2 

71-67 
112-11 

89-74 

71-29 
1390 

83-10 
8C-5 

87-27 
1-200 

perature.  Our  attention  was  drawn  to  the  existence 
of  a  substance  named  carbon  monochloride,  by  .Julin, 
by  a  perusal  of  Professor  Carnelley's  recent  paper  on 
the  Pferiodic  Law,  Fhil.  Maij.  20,  50G.    It  is  there 


A.    Plates— 

Analysis  :  0-17G5grni.  gave  0-C411grm.  AgCI,  equal 
to  89-74  per  cent,  of  chlorine.  Calculated  for 
CoCls,  89-84  per  cent. 
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The  behaviour  of  the  substance  on  heating  was 
compared  witli  that  of  a  specimen  of  hexachlorethane, 
and  was  found  to  be  identical. 

]!.     Nkedles— 

Analysis  :0-2319grm.  gave  O-GOTSgnn.  Af;Cl,  eciu.il 

to  74-29  per  ceut.  of  chlorine.     Calculated  for 

CIC'I,;,  74 'OT  per  cent. 
B.     VArorK-DEN-SiTV.— By  Victor  jNleycr's  method  in 

vapour  of  boilins;  sulphur  :  — 
Temperature  of  air,  12o'\ 
I'ressure,    reduced   to  C,  and  corrected  for  \apour 

pressure  of  water,  7.31uinis. 
Vohiiue,  9'2occs. 
■\Veiti;lit  of  substance,  O'lOSSgriu. 
Vapour-density,  139-0  (H  =  l). 
CalcuUited,  142-2. 

The  motherdiiiuor  out  of  which  these  substances  had 
deposited,  and  wliich  amounted  to  only  a  fe-w  c-cs,,  \vas 
fractionated  as  far  as  was  po.ssible.  A  i)ortion  boiling 
between  IH-C  and  lao-C  proved  to  be  for  the  niosl 
jjart  tetrachlorethylene,  C.^Cl,. 

C.    .Analysis:  — 

i.  O-lSO.'jgi-ni.    gave    0-O0(ijgrm.   of  AgCl,   equal  to 

83-01  per  cent,  chlorine. 
II.   0-l.")()-2grin.    gave   0-.5298grni.    of  AgCl,  equal  to 

83-80  ])er  cent,  chlorine. 
Calculated  for  C.X'lj.  S.'>-r)0  per  cent,  dilorine. 
Vapour-density,  hy  V.  Meyer's  method,  at  the  tem- 
perature of  boiling  aniline  (<  =:  184"). 
I.  Temperature  of  air,  11 -3°. 

Pressure  reduced  to  0° ;  and  corrected  for  vajionr- 
pressure  of  water,  729-5inms. 

Volume  ll'Occs. 

Weight  of  substance,  0079'2grm. 

Vapom-density,  87 '21. 
II.  Jacketed       with       bromonaphthalene      vapour 
{t  =  280°). 

Temperature  of  air,  11-65'. 

I'ressure,  corrected,  741mms. 

Volume  10  Decs. 

Weight  of  substance,  0-0718. 

Vapour-density,  8.") '72. 

Vapour-density  calculated  for  C^Cb,  82  8. 

Between  the  temjieratures  175"  and  200"  the  pro- 
duct was  chietiy  hexachlorethane,  but  below  175"  a 
small  quantity  of  some  other  body  distilled,  too  small 
however  to  isolate. 

D.     A  fair  amount  boiled  between  210°  and  220  ,  and 
although    it    was    evidently    impure,    it    was 
analysed,   and   its   vapour-density    was  deter- 
mined. 
Analysis  : — 

I.  OloGSgrm.  gave  0-5516grm.  AgCI,  equal  to  87  19 

per  cent,  of  chlorine. 

II.  0-1202grm.     gave   0-4-2.j0grm.    AgCl,    equal   to 

87-35  per  cent,  of  chlorine. 
Vapour-density,   by  V.   Meyer's  method,  in  vapour 

of  bromonaphthalene  (280  ). 
I.  Temperature  of  air,  138". 

Pressure,    reduced    to    0°,    and    corrected    for 
vapour-pressure  of  water,  739mms. 

Volume  7-75CCS. 

Weight  of  substance,  0-0795grm. 

Vapour  density  (H  =  l),  120-9. 
n.  Temperature  of  air,  16-2°. 

Pressure,  reduced  and  corrected,  746mms. 

Volume  9-1  CCS. 

Weight  of  substance,  0-0397grm. 

Vapour-density,  118-S. 

This  body  is  evidently  a  mixture.  The  annexed 
table  gives  a  summary  of  the  percentage  of  chlorine 
contained  in  the  known  chlorides  of  carbon,  and  their 
vapour-densities  ;  and  it  is  evident  that  A  is 
hexachlorethane ;  B,  hexachlorobenzene;  U,  tetra- 
chlorethylene ;  and  13,  a  mixture  possibly  containing 
hexachlorethane. 


ffote. — From  a  subsequent  conversation  with  Mr. 
Bassett,  it  appears  that  the  temperature  to  which  he 
heated  tlie  chloroform  vapour  was  much  higher  than 
that  to  which  we  subjected  it,  thus  accounting  for 
tlie  much  larger  yield  of  hexachlorobenzene  which  he 
obtained. 


lournal  anD  Ipatcnt*  literature. 


I— GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Iinj»ovcmeiils  in  Filtcr-jircsscs.  R.  J.  Friswell  and  A. 
Myall,  London.  Eng.  Pat.  3055,  March  9,  1885.  8d. 
The  jjatentees  state  that  in  filter-]iresses  of  ordiuary 
construction,  in  which  the  filtering  chambers  arc  formed 
by  recessed  plates  liaviug  corrugated  drainage  surfaces, 
the  operation  is  retarded  by  reascin  of  the  clotlis  being 
forced  into  the  grooves,  and  the  How  of  liquid  in  tlicni 
thereby  .stopped.  Tliis  tliey  state  can  be  obviated 
by  covering  the  grooved  surfaces  with  woven  wire-work, 
or  an  incompressible  woven  material  secured  round  tlie 
central  oriliceby  a  thin  metallic  ferrule  and  sprung  into  a 
groove  or  recess  in  the  periphery  of  the  chambers.  The 
cloths  are  placed  over  this  in  the  ordinary  manner. 
Seven  claims  cover  this  and  tlie  nioile  of  carrying  it  into 
effect.— C.C.  H. 

An  Iiiiprovcijiciit   in    Fusible   Plugs.      William   Henry 
Bailey,  Salford.     Eng.  Pat.  3637,  March  21,  1885.    6d. 

A  SHORT  length  of  open  tube  is  screwed  into  the  boiler 
plate,  and  on  to  the  end  projecting  into  the  water 
space  is  fastened,  by  means  of  a  screw  cap,  a  fusible 
metal  plate  covered  witli  a  second  disc  of  copper  or  brass, 
which  will  be  forced  out  by  the  pressure  of  steam  when 
the  fusible  plate  melts  ;  the  water  thus  never  comes  into 
contact  with  the  fusible  metal,  and  chemical  action  is 
therefore  avoided. — W.  G.  M. 


Impruvcinciits  in.  tin'  Method  of  and  Ajqiiirdius  for 
I'urifjiing  the  Feed-water  for  Steccin  Boilers.  H.  E. 
Newton,  London.  From  A.  L.  (;.  Deline,  Halle-on- 
Saal.     Eng.  Pat.  5149,  April  25,  1SS5.     8d. 

The  feed-water  is  first  passed  throiigh  a  heater,  ne.\t 
into  a  closed  vessel,  in  whicli  it  is  mixed  with  one  or 
more  reagents,  depending  upon  the  impurities  to  be 
removed.  From  this  ve.s.sel  it  (lasses  into  a  lilter-]ii-ess, 
from  tlie  closed  continuous  outlet  cliannel  of  which  it  is 
drawn  by  a  pump  ;  the  delivery  pipe  from  (he  pump 
passes  it  into  a  third  vessel,  where  it  conies  in  contact 
with  iron  turnings  or  coke  for  the  purpose  of  removing 
"any  earthy  matters  that  may  still  be  retained  ;"  from 
thence  it  passes  into  the  boiler.  The  reagents  are 
punqied  into  the  closed  vessel  by  a  small  pump  which 
bears  a  fixed  proportion  to  the  pump  dealing  witli  the 
whole  of  the  water;  lioth  being  driven  simuitaneoiisly, 
the  ]iroper  pro[)nrtioii  of  reagent  is  always  delivered, 
notwithstanding  any  variation  in  the  speed  of  pumping. 
-C.  C.  H.  

Method  of  and  Apparatus  for  Treating  Semi-liquid 
Substanees  with  Furifiiinq  or  other  Liquids.  E. 
Langen,  Cologne.    Eng.  'Pat.  4473,  April  10,  1885.    8d. 

The  apparatus  consists  of  a  perforated  hollow  cylinder 
A,  revolving  011  bearings,  and  running  in  a  trough  B, 
between  scrapers  C.  The  pump  D  communicates  with 
the   trough   B   by  means  of  its  suction   pipe,   and  its 

*  Any  of  these  specifications  may  be  obtained  by  post,  bj' 
rciniiting  the  cost  price,  plus  postage,  to  Mr.  H.  Reader  ]>aclv, 
C'oniptroller  of  the  Patent  Oflice,  Southampton  Buildings, 
Cliancery  Lane,  London,  VV.C.  The  amount  of  postaKe  may 
be  calculated  as  follows : — 

If  the  price  does  not  exceed  8d Jd. 

Above  8d.,  and  not  exceeding  Is,  6d. . .      Id. 
Is.  Cd.,    „  „         2s.  Jd...      IJd. 

23.  id.,    „  „         as.  Id...      2d. 
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delivery  pipe  communicates  with  supply  trough  F.  |  which  large  volumes  of  dust-laden  air  are  passing,  the 
Wlicn  a.  seini-tluid  crystalline  mass,  such  as  sugar,  sus-  impurities  heinj;  left  behind.  Vertical  cloth  ba;,'s  are 
pcniled  in  a  linuid  is  passed  over  the  cylinders,  the  1  secured  witli  their  lower  open  ends  to  the  tops  of  ho.xes 
liquid  used  for  washin;j;  in  the  end  cylinder  of  the  Which  receive  the  dust-laden  .lir  in  front  of  an  inclined 
series  is  witlidrawn  hy  the  pump  D,  aiiil  supplied  to  internal  partition,  beliiml  which  the  deposited  dust  is 
the  next  cylinder  from  the  trough  F  :  from  tlie  second     collected,  and  is  removed  by  the  action  of  a  screw  car- 


FIC   I. 


v^-y/Zz-yV/, 


rier.  The  upper  closed  ends  of/the;[ii!tering  bags  are 
suspended  from  pulleys  and  .shafts,  which  cause  tlieir 
periodical  alternate  rise  and  fall,  simultaneously  with  a 
slight  shaking,  the  result  being  a  loosening  and  drop- 
ping of  the  deposited  dust.  At  the  time  of  the  dust 
falling,  the  sujiply  id  air  through  the  filters  is  .arrested 
throtigh  the  self-acting  dosing  of  the  inlet  valves  pro- 
vided in  the  partition,  whilst  other  valves  open  to  admit 
the  dust  to  the  creepers,  the  action  of  the  valves  being 
reversed,  when  the  b.ags  are  in  position  again  for  the 
ne.\t  charge  of  air. — ]>. 


cylinder  it  is  again  withdrawn  by  another  pump  and 
passed  on  to  another  cylinder,  and  so  on  through  the 
series.  The  patentee  claims  this  method  of  washing  or 
treating  substances,  and  also  the  combination  of  appa- 
ratus described  and  shown. — C.  C.  H. 


Improvements   in    Jifeleillie    Thermometers    u-ith    Lints. 

W.  U.  (ianntlett,  .Middlesbrougli-on-Tecs.     Eng.  I'at. 

.-)071,  May  S,  1S«5.  8d. 
The  inventor  makes  use  of  the  difi'erence  of  expansion 
of  two  strips  of  dissimilar  metals  soldered  together  and 
bent  in  the  shape  of  an  open  ring,  giving  motion  in 
opposite  directions  to  the  ends  of  the  ring,  which  cany 
between  them  the  spindle  of  the  indicator-hand.  The 
ends  are  fashioned  to  overlap  each  other  in  the  plane  of 
the  ring,  and  in  a  mauncr  parallel  to  tlieir  own  motion. 
The  spmdle  being  held  between  them  and  touching  them 
both,  is  caused  to  turn  lound  by  their  oiiposite  motions, 
without  at  the  same  time  in  any  way  changing  the  posi- 
tion of  its  axis,  which  remains  steady  as  if  held  in  bear- 
inns.  The  latter  are  therefore  dispensed  with.  The 
p.aTa'Uel  end  bars  of  the  ring  are  by  preference  jnovided 
witli  hne  teeth,  the  s|)indle  being  cut  to  match,  so  that 
the  movement  of  the  latter  is  a  positive  one.— li. 

Improvements  in  Apparatus  for  Sepcmitiiig  Dust  from 

Air.     II.  H.  Lake.     From  Ch.   H.  Moigan,   Duflalo. 

Eng.  Pat.  15,77tt,  December  i'l,  1SS5.     Sd. 

This  invention  relates  to  apparatus  for  separating  and 

collecting   the    dust    deposited    on    lilter-bags  through 


maratus. 

A.   Liedheek,   Stockholm.      Eng.   Pat.   5654,   May  7, 
1SS5.     Sd. 

In  this  invention  a  distilling  vessel  is  used  of  cylindrical 
shape  with  vertical  axis.  To  the  centre  iinderneatli  the 
vessel  is  lixed  a  hollow  shaft,  to  which  suitable  (luiek 
rotary  motion  can  be  given.     Up  the  centre  of  the  shaft 


passes  a  licdlow  tube,  through  which  the  licjuid  to  be 
distilleil  is  conveyed  to  the  vessel,  whilst  the  vapours  of 
distillation  pass  down  through  the  annular  space  left 
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between  the  shaft  and  the  tube,  and  are  carried  away  by 
a  radial  pipe  connected  to  tlie  lower  part  of  the  sliaft  by 
means  of  a  conical  metallic  revolvinn;  joint.  Tlie  vessel 
may  be  exposed  to  heat  in  any  convenient  manner,  and 
distillation  may  be  carried  on  in  vacuo  or  nndcr  air 
pressure,  whilst  the  axis  of  tlie  apparatus  may  be 
inclined  instead  of  vertical.  The  accom]ianying  li}^ure 
.shows  a  section  of  the  ajiparalus,  and  indicates  the 
principle  of  construction. — B. 


Improvenienls  in  Apparulvs  for  Mrasiirivf/  Equal  Qiiati- 

titics    of    h'luiih.     J.     H.    AVlister,    Ybbs.    Austria. 

Eng.  I'at.  72,  January  2,  1880.     8d. 

Thi.s  is  a  contrivance  for  delivering  equal  volumes  of 

lluids  out  of  a  containing  vessel  ujion  successive  openings 


Fig.  1. 

and  closings  of  a  tap.  The  plug  of  the  tap  is  hollow,  and 
of  sufficient  capacity  for  holding  the  largest  quantity  of 
the  liquid  that  may  be  required  to  be  measured  out. 


It 


Fig.  2. 

has  two  opcning.<,  conmuinicating  respectively  with  the 
supply  and  discharge  pipes,  but  placed  so  that  com- 
njunicatioij  cannot  take  place  with   both  pipes  simul- 


taneously.     A    float    within    the    tap    regulates 
measures  the  liquid  admitted  when  the   interior 
connection    with    the    snp]ily,    nnd    cm    the    t.ip 
partly   turned   round,    the   liquid    is    discharged 
measuring  receptacle  may  be  a  separate  vessel  w 
two-way  tap  fitted  underneath,   and  the  latter  ni 
made  either  to  turn  or  to  slide.      The  two  llguies 
the   latter  aii'angcments,   the  first  with  a  turniii 
underneath,  the  second  with  the  sliding  tap.     In 
B  is  the  supply  pipe,  J  the  discharge,  and  I)  the 
suring  vessel 


Jt 


and 
is  in 

being 
The 
litli  a 
ay  be 
show 
'i  tap 
both, 
mea- 


Improvcd  Method  for  the  Manufacture  of  Anhydrous 
Ammonia  and  for  the  Ulilisativn  thrreoj  Jor  tlie 
Prvd uetion  of  Cold  or  Work  or  of  both  Cold  and 
l\'orh-  tor/ether.  A.  Osenliruck,  Bremen.  Eng.  I'at. 
719,  January  16,  1886.     8d. 

(Jlycerine  is  projiosed  as  a  substitute  for  water  for  ab- 
sorbing ammonia  in  ammonia  gas-engines.  The  boiling 
temperature  of  glycerine  being  much  higher  than  that  of 
water,  the  separation  of  ammonia  from  a  glycerine  solu- 
tion can  be  effected  at  a  temperature  where  even  an 
aqueous  glycerine  solution  gives  olf  a  perfectly  anhydrous 
ammonia,  which  after  being  condensed,  on  evaporating 
will  considerably  increase  the  useful  effect  of  the  engine. 
The  use  of  ammonia  as  a  motive  power  can  be  ed'cctcd 
in  two  different  ways.  Firstly  by  driving  off  the  ammo- 
nia from  the  glycerine  solution,  and  then  condensing  the 
same,  such  liquid  being  then  evaporated  for  the  purpose 
of  prodnciiig  cold.  It  is  then  caused  to  act  in  the  cylin- 
der of  a  motor  engine  so  as  to  produce  an  amount  of 
work  corresponding  to  its  pressure  and  quantity,  and 
lastly  it  is  again  absorbed.  Or  the  elastic  pressure  of 
the  ammonia  vajiour  separated  from  the  glycerine  solu- 
tion in  the  distilling  apparatus  is  directly  applied  in  the 
cylinder  of  a  motor  engine  for  the  production  of  work, 
after  which  the  vapour  is  again  absorbed.  The  author 
deserihes  the  details  of  an  apparatus  based  on  the  latter 
mode  of  operating. — S.  H. 


II.— FUEL,  GAS,  AND  LIGHT.    * 

Improvements  in  Distilling  and  Obtaining  Useful  Pro- 
ducts from  Coal  or  other  Carbonaceous  Mineral,  and 
in  Apparatus  therefor.  F.  J.  Uowan,  Glasgow.  Eng. 
Pat.  269:),  February  28,  1885.  lid. 
It  is  proposed  to  combine  in  one  continuously-working 
arrangement  of  apparatus,  a  distilling  chamber  or  retort, 
and  a"  chamber  for  converting  the  cidce  or  lixed  carbon 
with  the  aid  of  steam,  but  without  the  introduction  of 
air.  Both  portions  of  the  apparatus  are  heated  ex- 
ternally, a  Iiigli  temperature  being  applied  for  the  final 
conversion  of  the  coke,  in  order  to  minimise,  and,  if 
possible,  prevent  tlie  formation  of  carbonic  anhydride  in 
the  water-gns  resulting  from  the  decomposition  of  the 
steam  introduced.  The  coal  passes  continuously,  fust 
into  and  through  the  distilling  chamber,  and  subse- 
quently into  the  second,  or  coke-eonverting  chamber,  with- 
out being  withdrawn  from  the  ai)paratus  or  cooled.  The 
ash  which  collects  at  the  exit  end  of  the  second  cliamlier 
may  be  removed  either  periodically  or  continuously  by 
any  suitable  appliance.  This  a]iparatus  may  be  adapted 
with  advantage  to  gas-works  retorts.  A  special  feature 
is  said  to  consist  in  the  reduced  volume  and  increased 
richness  of  the  gas,  due  to  tlie  absence  of  nitrogen, 
which  greatly  facilitates  its  treatment  by  condensers  ami 
scrubbers  for  the  purpose  of  separating  condensible 
hvdrocarbons  and  ammonia. — D.  B. 


Improvements  in  or  incidental  to  the  Separation  of  Am- 

moniacal  Products  and  Tar  from  Producer  or  other 

Furnace  Gases.     L.  Mond,  Chester.      Eng.  i'at.  8973, 

July  25,  1885.     6d. 

The  condensation  of  tar  and  ammoniacal  products  from 

producer  or  furnace  gases  is  usually  effected  by  passing' 

the  gases  through  iron  pipes  exposed  to  the  air  or  cooled 

bv  water.     This  oneration  being  very  tedious  and  iu- 

'  P 
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volvin"  the  exposure  of  large  surfaces,  the  following 

method  has  been  devised.  The  gases  are  jiassed  through 
a  scrubber,  in  whicli  tliey  are  cooled  to  40  by  a  current 
of  -water  flowing  in  a  direction  opposite  to  tlie  current  of 
gas.  The  water  issuing  from  this  scrubber,  and  contain- 
ing ammonia  and  tarry  products,  is  cooled,  .in  ap])aratus 
being  emjiloyed  in  which  the  hot  water  Hows  in  one 
direction  and  the  cold  water  in  the  oiiposite  direction. 
The  water,  after  being  cooled  in  this  manner,  is  again 
pa.ssed  through  the  scrubber,  and  then  through  the 
cooling  ;iiipiiratus,  and  so  on,  the  same  water  being  con- 
stantly used.  The  steam  in  the  producer  gases  being 
condensed  by  this  treatment,  a  (quantity  of  w.iter  equi- 
valent to  the  condensed  steam  is  drawn  oil"  at  intervals, 
and  froiii  it  the  ammonia  is  recovered.  To  obtain  the 
latter  in  the  form  of  su!i)liate  direct,  the  gases  issuing 
from  the  producer  arc  passed  into  scrubliors,  tlirough 
which  a  very  dilute  solution  of  sulphuric  acid  {■>  of  acid 
to  100  of  water)  Hows.  The  solution  of  ammonium  sul- 
phate thus  obtained  is  used  repeatedly,  sidphuric  acid 
being  added  after  each  absorjition,  in  order  to  bring  the 
solution  to  the  original  acidity.  This  operation  is  con- 
tinued until  a  concentrated  solution  is  obtained,  from 
whicli  the  salt  is  separated  by  crystallisation  and 
evaporation.  The  tar  which  accumulates  in  the  water 
used  in  the  scrubbers  is  separated  and  removed  from 
time  to  time,  whilst  the  gases,  after  leaving  the  cooler, 
are  burned.  A  saving  of  all,  or  tlie  greater  part  of  the 
fuel  now  used  for  raising  steam  for  the  purpose  of  work- 
ins  gas  producers,  under  patents  Xo.s.  SS21  and  3!)-J3  of 
1SS3,  is  said  to  be  effected  by  this  method.  See  also  this 
Journah  1SS3,  233  and  236.— D.  B.     • 


Improvements  in  Apparatus  for  Enrichinri  Illmninaling 
Gas.  Ja.s.  I'arkes,  Aston,  Warwickshire.  Kng.  Pat. 
454,  January  11,  1886.     6d. 

The  carburetter  is  a  vessel  ])laced  so  as  to  receive  heat 
from  one  of  the  burTiers,  and  has  an  inlet  pipe  (cast  in 
one  piece  with  it)  .so  disposed  as  to  cause  the  entering 
gas  to  imiiinge  upon  the  surface  of  the  heated  hydro- 
carbon in  the  vessel.  The  outlet  pipe  jiasses  down 
obliquely  through  the  interior  of  the  carlmretter,  the 
heat  of  which  prevents  its  clogging  up. — A.  K.  ]). 


An  Improved  Process  of  Extracting  from  Carboniferous 
Materials  the  Products  met  a-itk  in  tlic  Process  of  con- 
verting into  Gases,  and  of  u/it/idruiring  Gases.  H. 
Stier,  Zwickau,  Saxonv.  Eng.  I'at.  12,2U8,  October 
15,  1HS5.     8d. 

This  process  is  based  on  the  fact  that  the  distilled  pro- 
ducts from  carbonaceous  materials  of  little  value  con- 
tain a  somewhat  larger  quantity  of  carbon  than  is 
necessiity  for  their  conversion  into  gas.  It  depends  also 
on  an  arrangement,  by  means  of  which,  in  utilising  the 
precediug  fact,  the  processes  of  gasihcation  and  dis- 
tillation assist  one  another.  The  inventor  claims  : 
"  A  method  for  oljtaining  the  products  of  abstraction 
of  gas  (■.li.tillation),  of  gasihcation  (heating  gas),  or 
for  obtaining  distilled  products,  according  to  which 
method,  alternately  in  one  chamber  of  each  pair 
of  the  chambers,  the  gasification  takes  place,  and  in  the 
other  chamber  the  abstraction  of  gas  (distillation)  in 
such  a  manner  that  the  last  operation  is  always  effected 
by  the  first  operation." — 1).  li. 


Improvements  in  the  .Manufacture  of  Briquettes  or  Fuel 
Bloc/cs.  W.  Black,  Stanrigg,  Airdrie.  Eng.  Pat. 
3700,  December  22,  1885.     6d. 

PfLVERlsiiD  coal  dross,  peat,  or  similar  carbonaceous 
material  is  compressed  into  blocks  with  shale-oil  pitch. 
■\Vlien  the  blocks  are  to  be  used  in  lieu  of  gas-coal  for 
the  production  of  illuminating  gas,  the  hydrocarbon  pro- 
duets  left  in  the  distillation  ot  mineral  oils  may  advan- 
tageously be  substituted  for  the  shale-oil  pitch. 

-A.  R.  D. 

An  Improved  Process  of  Treat inc/  Coal  Dross  and  other 
Carbonaceous  Substances.  W.  Black,  Stanrigg,  Airdrie. 
Eng.  Pat.  4414,  January  5,  lS8(j.     4d. 

The  carbonaceous  matter  is  heated  in  a  closed  vessel 
under  reduced  i)ressure,  whereby  it  is  freed  from  mois- 
ture and  any  air  or  gas  that  it  may  contain.  While  still 
under  reduced  pressure,  it  is  impregnated  with  pitch  or 
oil,  such  as  the  residual  products  of  the  distillation  of 
mineral  oils.  The  resulting  mass  may  be  used  in  its 
amorphous  condition,  or  formed  into  briquettes  by  suit- 
able machinery.  It  is  available  for  fuel  or  for  tlie  pro- 
duction of  illuminating  gas.— A.  11.  D. 


Apparatus  for  Combustion  of  Liquid  Ui/drocarbons. 
Percy  Tarbutt,  London.  Eng.  Pat.  5599,  Eebruary 
4,  1SS6.     8d. 

WiTHi.N'  the  firebox  of  the  furnace  or  boiler  to  which 
this  invention  is  applied,  a  combustion  chamber  of 
refractory  material  is  placed,  with  openings  for  the 
issue  of  the  fiame  and  products  of  combustion.  Into 
this  combustion  chamber  liquid  hydrocarbon.s  are  injected 
by  means  of  a  jet  of  steam  which  has  been  su]ierheated 
by  passing  through  a  coil  of  pipe  situated  in  the  lower 
]iart  of  the  combustion  chamber.  The  air  required  is 
admitted  round  about  the  injector.  AVater  enters  the 
superheating  coil  from  a  pressure  tank  supplied  by  a 
pump. — A.  11.  D. 


IIL— DESTRUCTIYE  DISTILLATION.  TAR 
PRODUCTS,  Etc. 

The  Transformation  of    Pi/rroUnc  into   Pyridine.      M. 

Dennstedt  and    J.    Ziramermann.      Ber.    18,    3316 — 

.3318. 
Some  time  ago  it  was  shown  that  by  the  action  of  chloro- 
form and  bromoform  on  potassium  pyrrol ine,  cbloro-  and 
broniopyridine  respectively  are  formed.  The  hitter  is  re- 
duced, bromine  being  eliminated  and  pyridine  and 
hydropyridine  formed.  The  jiresence  of  pyridine  in  the 
reduced  compound  was  shown  by  Ciamician  and  Silber, 
who  also  found  that  chlor-  and  bromoform  act  similarly 
upon  pyrroline  in  presence  of  potassium  and  sodium 
alcoholate.  "With  methylene  chloride,  on  the  other 
hand,  no  reaction  occurs.  "When  methylene  iodide, 
pyrroline,  anil  sodium  methylate  are  heated  in  scaled 
tubes  to  200°,  pyridine  is  formed,  which  fact  was 
confirmed  by  the  analysis  of  the  platinum  s.alt.  The 
yield  was,  however,  exceedingly  small,  so  small  that  the 
reaction  cannot  throw  any  fresh  light  upon  the  fornnihe 
of  Baever  and  SchilT.— J.  B.  C. 


a- and  y-Pieolincs.     t).  Lange.     Ber.  18,  .3436— 3441. 

The  author  has  separated  a-picoline  from  animal  oil  by 
means  of  its  sparingly-soluble  mercuriochloride,  having 
found  that  the  process  adopted  by  Weidel,  and  involving 
fractional  cry.stallisation  of  the  a-  and  7-picoline  platino- 
chlorides,  is  less  practical.  The  mercuriochloride  of 
a-picoline  is  obtained  in  a  microcrystalline  ami  almost 
imre  form  from  the  fractions  boiling  at  128—130',  130 — 
133',  and  133 — 136°  It  is  sparingly  soluble  in  cold,  readily 
soluble  in  hot  water,  and  melts  at  154—155'.  The  pure 
base,  obtained  by  decomposing  the  mercuriochloride 
with  caustic  potash  and  distilling  with  steam,  w.as  found 
to  boil  at  120—130°  (and  not  13:f0°as  given  by  AVeidel, 
Per.  14.  2008).  Its  specific  gravity  at  0',  compared  with 
water  at  4=,  is  0-90.')o!)  ("Weidel,  0il6101).  The  jdatino- 
chloride  forms  small  crystals  melting  at  ITS'-'  ;  the 
aurochloride  and  the  picrate  crystallise  in  needles, 
melting  at  167-108"  and  165°  resp'ectively.  Both  these 
last-n.amed  -salts  are  readily  .soluble  in  water.  •>-|iicoline 
is  most  conveniently  prepared  bycmiiloying  Ladenburg's 
synthetical  method  witli  pyridine  and  mcthyliodide.  On 
distilling  the  jiroduct  obtained  frcno  pyridinemethiodide. 
two  principal  fractions  are  yielded,  which  boil  at  127 — 
134'  and  145—150°  respectively.  The  former  contains 
a-picoline,  whilst  the  latter  consists  mainly  of  -v'-jiicoline. 
This  base,  when  pure,  boils  at  144—145',  and  has  a 
specific  gravity  of  0-0708  at  0°,  compared  with  water  at 
4°.       ( )n    oxidation,   isonicotinic    acid    is    obtained— a 
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rcactioa  which  proves  that  the  methyl  group  of  this 
picoline  is  in  tlie  y-position  to  tlie  nitiogeii.  The  salts 
of  the  base  are  more  or  less  spariii^jly  soluble  in  water. 
Tlie  platinocliloride  melts  at  '225 — '220',  the  aurochloritle 
forms  fine  lamina'  melting  at  205",  the  mercuriocliloride 
long  wliite  needles  melting  at  )."i6 — KW,  and  the  picrate 
silkv  needles  melting  at  loO — l.)""^. — IX  B. 


No/e  on  McUicrcsul.     W.  Staedel.     Ber.  18,  344S— .3444. 

Mktackksol  is  generally  described  as  a  liquid  which 
does  not  solidify  even  at — 80°.  The  author,  however, 
shows  that  when  prepared  in  a  jiure  form  from  meta- 
toluidine  obt.ained  from  metanitrolienzaldehyde,  accord- 
ing to  Widmann's  method,  it  can  be  made  to  crystallise 
when  cooled  in  a  freezing  mixture  of  ice  and  salt  to — LS" 
by  the  addition  of  minute  crystals  of  phenol,  which  it 
resembles  in  crystalline  form.  Metacresol  .solidified  in 
this  manner,  melts  at  3 — 4°.  Similar  trials  were  made 
with  commercial  metacresol,  but  the  results  were  less 
satisf.actory.  In  a  freezing  mixture  composed  of  ether  i 
and  solid  carlmnic  anhydride,  a  glass-like  mass  was  ob- 
tained. The  author  is  continuing  his  experiments  in  this 
direction. — I).  B. 

On   1 : 'J  :  tf  Metaxylenol.      O.    .Jacobsen.     Ber.   18, 
'  34G.S~34(i4. 

In  a  recent  paper  by  Staedel  and  Hiilz  (Br,-.  18,  2010), 
1:3:4  metaxylenol  has  been  described  as  a  solid  crystal- 
line substance,-  melting  at  27 — 2S'.  The  author,  on 
investig.ation,  found  that  although  this  xylenol  can  be 
obtained  in  a  crystalline  form,  its  melting-point  is  lower 
than  that  given  by  Staedel  and  Holz.  He  obtained 
numbers  varying  between  2o'4°  and  2(i".  The  true  boil- 
ing point  is  211'o°,  Staedel's  number  211)  5°  being  due  to 
an  error  in  bis  thermometer. — D.  B. 


Improvements  in  obtaining  Ammonia  in  connection  with 
the  Distilliition  of  Oil-i/ichtinij  and  Carbonaceous 
Minerals.  A.  Neilson  and  .1.  Snodgrass,  Inkermann, 
N.B.     Eng.  Pat.  4902,  April  21,  IH.So.     8d. 

This  invention,  which  is  applicable  to  horizontal  as  well 
as  to  vertical  or  inclined  retorts,  is  carried  out  in  the 
following  manner: — Each  retort  is  worked  with  separ.ate 
complete  charges,  and  after  having  worked  off  the  whole 
or  larger  quantity  of  the  oil  in  the  ordinary  way,  air 
and  steam,  previously  mixed,  are  introduced  into  the 
retort,  all  external  heating  being  discontinued.  The 
introduction  of  air  in  this  way  causes  the  combusticm  of 
the  carbonaceous  matter  rem,iining  in  the  retort,  and  the 
)>roduction  of  increased  heat,  the  result  of  the  action 
being  the  evolution  of  a  large  amount  of  ammonia  in 
addition  to  that  obtained  in  the  primary  distillation. 

•     — D.  B. 


OOgrnis.  Of  this  aniline  black,  20grn)s.  were  heated 
with  40grms.  aniline  for  1^  hours  to  180%  the  excess 
of  aniline  being  then  removed  with  hydrochloric 
acid.  A  black  substance  renuiined  behind,  soluble 
in  alcohol,  iios.sessing,  on  drying,  a  metallic  lustre. 
The  above  method  for  the  |)reiiaration  of  aniline  black 
is  similar  to  that  of  Suida  and  l.iechti,  whose  ex- 
periments were  commenced  at  a  later  period.  The 
opinion  of  these  chemists — viz.,  that  aniline  black  is 
formed  essentially  from  aniline  chlorate— is  in  accordance 
with  the  result  of  the  authors'  second  experiment.  In 
order  to  transform  aniline  salt  into  aniline  chlorate, 
equal  molecules  of  liutb  compounds  aie  necessary,  and 
these  correspond  to  equal  parts  by  weight.— J.  B.  C. 


A  Bii-product  in  Commercial  Phcni/l-/i)/[/ro:ine.     E.  von 
'       Meyer.     J.  I'rakt.  Chem.   1885,  32,  430. 

Pfitzinoer  has  observed  that  upon  mixing  iihenyl- 
hydrazine  with  benzene,  a  crystalline  budy  separates  on 
shaking.  The  substance  contains  sulphur,  and  forms 
small  saponaceous  foliated  crystals,  insoluble  in  water 
and  benzene,  and  melting  at  96'.  The  compound  is 
very  unstable,  decomposes  in  the  air,  and  cannot  he 
purified  by  recrystallisati(m.  Its  solution  in  acetone 
leaves,  on  evaporation,  a  dark  oil  smelling  strongly  of 
idienyimercaptan.  The  substance  dissolves  in  caustic 
soda,' with  a  reddish  colo\ir.  HCl  precipita,tes  from  this 
solution  a  <lull  green  comimund.  On  heating  with  HCl 
in  a  clo.sed  tube  to  230",  sulphur  is  split  otf  as  t'S,. 

-.1.  B.  C. 


IV.-COLOUmNG  MATTERS  AND  DYES. 

Experiments    in    the     Preparation    of    Aniline    Blacl:. 
Chem.  Zeit.  9,  1671. 

FouE  experiments  were  ma.le  with  the  following 
quantities,  in  which  aniline  hydrochloride  was  decom- 
posed witli  KClUa  and  H(  1,  and  a  small  quantity  of 
CuCl-i  then  added  : — 


CuClj.    .Aniline  lijdroclii.  Chlorate. 

"1      Igrni "ogrni. 

•2      1    .,  ....  1-0    „ 

•2      1 2-0    ., 

■2      1 30    „ 


HCl.  (15  per  cent.) 
. .    .'ice.  bad  yield. 
..  lU  ,.  good    ,, 
..  20  ,,  superoxidised. 
■ .  30  „ 


By  oxidation  in  neutral  solution  a  b.ad  yield  was  obtained. 
In  experiment  2,  from  Igrm.  aniline  salt,    olgrm. aniline 
black  was  obtained — that  is,  70  per  cent,  of  the  aniline 
used.     On  a   larger  scale    lOOgrms.    aniline    .salt   were  ' 
di.ssolved  in  2r)0grms.  water,  Sgrm.s.  CuCL added,  to  this 
lOOcc.  strong  hydrochloric,  and  then  a  hot  solution  of  ! 
100"rms.    KCIU;..       The   action   occurred   with    almost  i 
explosive  violence,  and  with  evolution  of  chlorine,  the 
mass  becoming  solid.    The  yield  of  aniline  black  was  | 


rara-methijl isatoie  Acid  and  otJier  DeritHi/ires  of  Para- 
niethijlisatin.  W.  Zanaotovic.  J.  Prakt.  Chem.  33, 
57 — 75. 
The  object  of  the  author  is  to  show  the  relationship  of 
yi-methylisatin  to  isatin  by  a  comparison  of  their  cheniic:il 
behaviour.  This  hiis  been  fully  demonstrated  by  the 
following  experiments.  The  ^j-melhylisatin,  which 
served  as  a  basis  for  this  investigation,  was  prepared  from 
yi-tolyl-jD-methylime.satin  by  the  action  of  dichioracetie 
acid  upon  y)-toluidine.  Like  isatin,  ^j-methylisatiu  is 
oxidised  by  chromic  acid  in  glacial  acetic  solution  to 
y;-methylisatoie,  or  anthrauilcarboxylic  acid — 

CH,.CoH,(CO)(N.CO.OH). 

This  acid  ditt'ers  from  isatoie  .acid  in  being  very  nmch 
more  stable  in  presence  of  dilute  mineral  acids.  Strong 
nitric  acid  forms  a  nitrocompound.  With  strong  HCl 
it  gives  the  hydrochloride  of  methylanthranilic  acid — 

CH,.C„H3(C0.0H)(NH„.HCI), 

from  which  the  free  .acid  is  readily  ohtained  as  a  crystal- 
line mass,   identical  with  Jacobsen's  a-aiiiido-  w-toluic 
acid — 
CH,.C.H,(NH,)(CO.OH),  (CH, :  NH, :  CO,H  =  1:4:  .3). 

■With  nitrous  acid  it  is  converted  into  the  corresponding 
oxyacid  or  ;)-metliylsalicylic  .acid.  By  the  action  of 
aqueous  ammonia  u'lion  ^)-niethylisatoie  acid,  /)  niethyl- 
anlhranilamide  is  formed  with  evolution  of  CO.. 

CH3.C„H3(CO)(N.COOH)-fNH3 

'     "     '  =CH,.CeH3(C0.NH,)(NH,)-fC0.,. 

aniline  acts  similarly,  and  also  phenylhydrazine,  the 
latter  forming  the  compound— 

CH^.CcH^ICON-NHj.CoH.KNH.J. 

Methyl  alcohol  heated  with  ;)-niethyli.satoic  acid  to  180° 
•dves'  i(-methylantbranilic-iiietliyl-ether.  Attempts  to 
oxidise  the  methyl  group  of  the  acid  gave  un.satis- 
factory  results.  ;>Methylisatin  gives,  with  acetic  anhy- 
dride, an  acetic  derivative,  in  which  the  acetyl  group,  as 
in  isatin,  is  attached  to  the  N  atom.  This  compound 
gives  amides  with  NH3.  ;*-Meiliylisatin  forms  with 
phenylhydrazine,  a  compound  having  the  formula— 

CH-.C,H3(N.C0HKCN,HC„HJ. 

—J.  B.  C. 
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LiebermanrCs   Phenol  Colouring  Matter.     T.  Lehmann 
and  J.  Petri.     Arch.  Pharni.  (3),  23,  243—248. 

NlTROSVL-si'Li'HONlc  ACID  gives,  with  pheiiol,  two  sub- 
stances, one  of  wliicli  is  Lietjermann's  colouring  matter, 
and  lias  already  been  the  subject  of  investigation.  This 
colouring  matter  gives  a  characteristic  nitro-compound, 
with  funiini'  HNOj,  forming  a  dark  green  powder,  solu- 
ble in  alcoliol  and  etiier,  with  a  green  colour  similar  to 
chlorophyll,  which  it  also  resembles  by  its  peculiar  fluo- 
rescence. If  the  colouring  matter,  whilst  still  moist, 
from  HjSO.  used  in  its  preparation,  be  heated  to  100\ 
it  undergoes  a  change  as  sliown  by  the  spectrosco])e, 
and  then  possesses  a  colour  similar  to  that  of  litmus, 
and  may  be  employed  as  a  substitute  for  the  latter  in 
volumetric  analysis.  The  preparation  of  this  compound 
resembles  that  of  the  previous  one  ;  5cc.  phencj)  are  mixed 
with  3cc.  cone.  H'jSOj,  the  mixture  being  cooled.  To  this 
20cc.  nitrosyl-sulphonic  acid  are  added  drop  by  drop. 
The  solution  is  then  heated  to  and  kept  at  SO"  until  the 
melt  lias  become  dark  violet,  and  a  sample  mixed  with 
HjSOj  until  transparent,  does  not  give  the  characteristic 
spectrum  for  Liebermann's  colour.  The  mixture  is  then 
poured  into  cold  water,  whereupon  the  new  substance 
separates  out  as  a  dark  violet  amorphous  powder. 
After  washing  and  drying  at  100°,  it  may  be  dissolved  in 
ether,  and  used  as  an  indicator. — J.  B.  C. 


obtained  by  tlie  action  of  HCl  on  hydrazonaphthalene, 
has,  from  its  similarity  to  diphenyline,  been  named 
"dinaphtliyline."  It  has  the  peculiar  property  of  being 
decomposed  by  boiling  with  acids  (even  with  acetic  and 
picric  acids),  into  ammonia  and  dinaphthylimide.  When 
oxidised,  it  yielded  phthalicacid,  but  no  naphthoquinone. 
Its  diazo-derivative  yields  the  same  diiiaphthyl  as  diiiu]>h' 
thidene.  The  ditt'erence  between  these  two  bodies  must, 
therefore,  be  due  to  dill'erent  positions  of  the  auiido 
group,  which  the  author  discu-'ses  in  detail. 

The  above-mentioned  dina|iiithyliinide  is  formed  if 
dinaphtliyline  be  heated  withstiiing  HCl  to  boiling,  and 
seiiarates  out  as  an  inscdublc  cidourlcss  crystalline  sub- 
stance. The  iiltrate  contains  NlIjCl.  This  compound 
has  the  formula  C, oHi^N,  and  is  formed  according 
to  the  eijuation:— (_'„uH,„N„  =  r,„H,sN  +  NH3.  The 
stability  of  the  one  N  atom  makes  it  appear  that  tlie 
substance  is  dinaphthylcarbazol^ 

^'ioH„ 

Ci  H„^ 

and  the  various  reactions  given  confirm  this  view.  It 
crystallises  in  colourless  needles  or  scales  melting  at  216°, 
and  soluble  in  alcohol,  benzene  and  glacial  acetic  acid. 
It  yields  nitroso-  aiul  acetyl-derivatives. — J.  B.  C. 


Azonaphthalene  and  Us  Dericalircs.     R,  Nietzki  and  O. 
GoU.     Ber.  18,  3252-32ti0. 

The  authors  previously  prepared  a  compound,  to  which 
they  gave  the  name  of  a-azonaphthalene  (this  .Journal, 
1SS5,  270).  They  now  endeavour  to  determine  its 
constitution.  The  preparation  of  the  compound  has 
been  simplified.  1  part  amidoazonaphthalene  is  dis- 
solved in  100  parts  of  95  per  cent,  alcohol,  5  parts 
concentrated  H.,SOj  added,  and  NaNO^  dissolved  in 
the  least  quantity  of  M'atcr  poured  into  the  warm 
liquid.  The  violet  colour  of  the  liquid  changes  to  a  red- 
dish yellow.  The  liquid  is  boiled  for  some  hours,  and  the 
product  precipitated  with  water.  This  crude  product  is 
subsequently  dissolved  in  hot  aniline,  and  alcohol  added 
to  the  solution,  when  blue  crystals  of  azonaphtlialene 
separate  after  cooling.  The  constitution  of  az(uiaptlitha- 
lene  may  be  determined  with  a  comparative  degree  of 
certainty  from  its  formation.  a-Naphtbylamine  condenses 
with  diazo-compounds,  and  the  azo-group  takes  up  the 
second  a-position  to  the  amido-group  of  the  same  benzene 
nucleus.  Amidoazonaphthalene  splits  upon  reduction  into 
a-naphthylamine  and  al — a2  na|)lithylene  diamine,  the 
latter  giving  naphthoquinone.  The  formula  will,  there- 
fore, be  C,,rH,.N  =  X.C,„H„(N  :  N-a  :  a).  The  com- 
pound behaves  like  the  azo-conipounds  of  the  benzene 
series.  With  reducing  agents  it  gives  hydrazo-naiditha- 
lene,  from  which  two  isomeric  diamidodinaphthyls 
are  formed.  With  alcoholic  ammonium  snljihide  the 
azo-  and  liydrazo-compounds  give  a-naplithylaniine. 
With  zinc  dust  in  alcoholic  soda  solution,  azonaphthalene 
gives  hydrazonaphthalene,  a  colourless  substance  crys- 
tallising in  scales  which  melt  at  2'y.  It  is  in- 
soluble in  water,  soluble  in  alcohol,  ether  and  benzene. 
As  in  the  case  of  hydrazobenzene,  hydrazonaphthalene, 
ivlien  treated  with  mineral  acids,  gives  two  isomeric 
dianiidodina|ditliyls.  If  hydrazonaphthalene  be  heated 
with  dilute  HOI,  it  dissolves,  and  on  addition  of  cone. 
HCl,  "  Naphthidine  "  bydiochloride  sep-^rites  out. 
Alkalis  liberate  the  free  base,  which  crystallises  like 
benzidine  in  scales  melting  at  198',  and  has  the 
formula — 

NH,.C,oHo-C,oH„.NH,.  j 

It  forms  crystalline  salts  with  two  equivalents  of  acid, 
and  a  diacetyl-derivative  with  acetic  anhydiiile.  Oxi- 
dising agents  like  Fe-jCln.CrO;,,  or  CI  give,  with  solutions 
of  napthidine  salts,  a  beautiful  carmine  coloration.  With 
nitrous  acid  it  yields  a  diazo-compound  which  combines 
with  the  sulplionic  acids  of  /3-naplitliol  with  the  formation 
of  violet  azo-colouring  matters.  The  phenol  could  not 
be  obtained  ]nire  ;  but  by  the  action  of  alcohol  the  liydro- 
carbim  dinaplithyl  was  obtained,  iilentical  with  Lossen's 
o-a-dinaphthyl.      The  second  and  soluble  hydrochloride  ' 


Action   of  Aiftonc   upon   Aniline.      C.    Engler  and  P. 
Riehm.     Ber.  18,  3296—3297. 

A  REPLY  to  C.  Beyer,  who  found  that  by  the  action  of 
aniline  on  acetone,  no  a-v-dimethylquinolinc  is  formed. 
The  authors  have  repeated  their  experiments  with  the 
former  results  (this  Journal,  1885,  740).— J.  B.  C. 


Bij-jirodiirtx  of  Quinaltlinc.       O.    Doebner  and  W.  v. 
■  Miller.     Ber.  18,  3352—3353. 

EiNHORN  having  recently  described  an  aldehyde  of  the 
quinoline  series,  the  authors  considered  it  desirable  to 
make  some  observations  in  continuation  of  their  re- 
searches on  quinaldine  derivatives.  Having  treated 
crude  quinaldine  with  iiitnuis  acid,  as  formerly  described, 
in  order  to  remove  aniline,  monethyl-aniline,  and  tctra- 
hydroxy-quinaldine,  the  purified  sub.stance  was  sub- 
jected to  fractional  distillation.  In  addition  to  quinal- 
dine boiling  at  240',  higher  boiling  fractions  were 
invariably  obtained.  The  platinum  salt  jireparcd  from 
the  portion  of  the  distillate  coming  over  between  270° 
and  2S0",  gave  numbers  corresponding  to  the  formula  for 
trimethylquinoline  C,,jH,3N,  formed  probably  by  the 
action  of  3  molecules  of  aldehyde  on  aniline,  thus  — 

C,..H;XH-3C,H,()  =  C,,H,,\-f3H,0. 

On  oxidation  with  chromic  acid  the  base  yields  an  acid 
insoluble  in  water,  the  investigation  of  wliich  is  still  in 
progress.  The  question  whether  this  base  is  related  to 
the  aldehyde  discovered  by  Einhorn  is  not  solved  by  the 
authors. — D.  B. 

Ultramarine  by  till' Wet  Mctltod.     F.  Knapp.     .1.  I'rakt. 
Cheiu.  1S85,  32,  375. 

The  author  shows  that  ultramarine  blue  can  be  pre- 
pared in  the  wet  w.ay,  .similar  to  that  obtained  by  the 
usual  method.  Silicate  of  alumina  is  heated  with  car- 
bonate of  soda  and  sulphur  to  a  certain  temperature,  and 
the  product  digested  with  a  solution  of  sodium  per- 
sulphides.  The  blue  obtained  in  this  way  does  not  com- 
pare unfavourably  with  that  obtained  by  the  old  method. 
The  juincipal  precaution  required  in  the  operation  is  to 
roast  the  mixture,  when  the  Kaolin  is  deconqiosed.  The 
limit  between  this  temperature  and  that  at  which  the 
blue  is  destroyeil  makes  the  success  of  the  ojieiatiou  a 
(litticult  one.  In  course  of  roasting,  the  colour  of  the 
mixture  becomes  a  darker  yellow,  then  a  cinnamon 
brown,  and  then  a  re<l.  The  brown  colour  indicates  the 
correct  temperature.  The  presence  of  sulphide  of  iron 
has  an  injurious  etiect.  Kaolin  is  scarcely  ever  free  from 
iron  :  and  suliihur  is  also  contaminated  with  it. 

-J.  B,  C. 
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Y.-TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

A  Kciv  or  Improved  Method  oj  apphjinrj  Waterproofing 
Material  to  Pile  and  other  Goods.  Bertie  Hallett  and 
ThoQias  Feinely  Wilev.  Eiig.  Pat.  5512,  Mav  5, 
1SS5.     6(1. 

SVCH  goods  as  cannot  be  conveniently  rendered  water- 
proof by  the  ordinary  methods,  are  treated  by  the  inven- 
tors in  the  following  way  :  A  series  of  jets  is  so  arranged 
that  a  blast  of  air  passing  through  them  carries  with  it 
a  quantity  of  tlie  waterprooHng  material,  which  is  deposi- 
ted on  the  article  in  the  form  of  a  very  fine  spray. 

■  — E.  J.  B. 

Improvements  in  Apparatus  for  treating  Fibres,  Yarns, 
and  Textile  Fabrics.  C.  D.  Abel.  From  Julius  Otto 
Obermaier.     Eng.  Pat.  0593,  May  30,  1SS.5.     8d. 

The  present  invention  relates  to  a  method  and  apparatus 
patented  by  Uberniaier  in  1883,  2181.  The  dyeing  vessel 
there  described  is  in  the  present  instance  arranged  so  as 
to  fit  on  to  the  shaft  of  a  centrifugal  machine.  In  tliis 
way  nearly  the  \\hole  of  the  superfluous  solution  can  be 
readily  removed,  and  a  fresh  one  substituted  without 
necessitating  the  removal  of  the  material.  The  specifica- 
tion is  accompanied  by  drawings.  ^E.  J.  B. 


The  Use  of  Antimony  Oxalate  as  a  Mordant.    C.  Botsch. 
Cheni  Zeit.  9,  1787. 

Dr.  Laubek  lecounnends  the  employment  of  chalk, 
together  with  antimony  oxalate,  to  neutralise  the  acid 
o.xalate  of  potiissium.  i)n  the  assumption  that  the  chalk 
is  added  to  the  oxalate  of  antimony  previous  to  the 
addition  of  the  acid  potassium  salt,  tlie  author  points  out 
that  calcium  oxalate,  antimony  oxide,  carbonate  of 
potassium  aud  free  CUo,  would  be  formed.  The  KoCU,i 
formed  would  act  upon  a  further  quantity  of  antimony 
oxalate,  and  precipitate  it  as  basic  .salt.  If  the  chalk  be 
added  when  the  acid  oxalate  of  potassium  is  formed,  the 
latter  will  be  neutralised  and  precipitated.  The  use  of 
chalk  is,  therefore,  to  be  condemned.— J.  B.  C. 


Improved  Apparatus  to  be  employed  in  Washing,  Soap- 
ing, Dyeing,  and  Dunging  IVoven  Fabrics.  William 
Birch.     Eiig.  Pat.  1424,  February  1,  1886.     6d. 

This  invention  relates  to  an  improvement  in  the  con- 
struction of  the  rollers  over  which  cloth  is  passed  when 
it  is  desired  to  impregnate  it  with  various  solutions.  A 
series  of  longitudinal  grooves  is  cut  in  the  rollers,  and 


Antimony  Oxalate.     C'heni.  Zeit.  10,  148. 

At  a  meeting  of  the  Societe  Industrielle  de  JIulhouse, 
Weber  said  that  antimony  oxalate  and  oxide,  as  recom- 
mended by  Kertesz,  have  given  rise  to  a  great  number 
of  investigations,  unfortunately  with  very  conflicting 
results.  After  repeating  his  own  experiments  he  is 
able  to  confirm  his  statement  that  both  antimony 
compounds  are  very  suit:  ble  for  the  fixation  of  tannin. 
^  '        — S.  H. 

Paraxyloquinolinc.     Cliem.  Zeit.  10,  148. 

At  a  meeting  of  theSocictc  Industrielle  de  Mulhouse(  Jan. 
13,  1886),  Nbltinggavesomedetailson  paraxyloquinolinc. 
The  dicarboxylic  acid,  C,,H5N(CUOH)^,  crystallises  from 
alcohol,  is  nearly  insoluble  in  water,  slightly  soluble  in 
absolute  alcohol," and  melts  at  290'  G.with  decomposition. 
The  acid  has  also  basic  properties.     Its  platinum  com- 


filled  with  strips  of  indiarubbcr  (Figs.  1  and  2).  The 
strips  are  connected  by  short  pieces  placed  at  right  angles, 
thus  forming  a  series  of  rectangular  compartments.  The 
tension  of  the  cloth  passing  over  the  rollers  compresses 
the  rubber  strips,  and  forces  the  .solution,  which  has 
been  taken  up  by  the  compartments,  into  the  cloth, 
which  is  in  this  way  thoronghly  impregnated.— C.  F.  C. 


VI.— DTEIN&,  CALICO  PRINTING.  PAPER 
STAINING,  AND  BLEACHING. 

The  Influence  of  Artificial   Bleaching    in    Turkey-red 

Dyeing.  P.  Lukinott'.  Diugl.  Polyt.  J.  259,  97. 
The  author's  experiments  showed  that  the  Turkey-red  on 
cloth  which  had  been  bleached  V>y  oxidising  agents 
(bleaching  powder  solution)  was,  although  very  pure,  not 
so  full  in  colour  as  on  nnbleached  cloth.  He  thinks  this 
may  be  ascribed  to  the  formation  of  Witz's  oxycellulose, 
and  Cross  and  Bevan's  basic  oxycellulose  :  and  whereas 
the  former  serves  as  a  mordant  for  aluminium  hydrate,  it 
acts  at  the  same  time  like  a  colloidal  substance,  prevent- 
ing the  fixation  of  other  mordants,  such  as  fats  and 
tannates,  on  the  same  fibre.  Cross  and  Bevan's  oxy- 
cellulose is,  as  is  well  understood,  a  direct  preventative 
to  the  fixation  of  .ahiniininm  hydrate.  Consequently, 
the  fixation  of  tha  mordants  necessary  for  tlie  formation 
of  a  Turkey-red  lake,  proceeds  on  the  oxidised  fibre  less 
readily,  and  this  appears  to  be  the  reason  that  the  colour 
does  not  come  out  full  enough.  — S.  H. 


pound,  (C,jH;N(CI)(>H)..HCl);PtCl4,  form*  yellow  needles, 
soluble  in  water  and  alcohol.  On  sulphonating  paraxylo- 
quinoline,  the  sulphonic  acid,  (CHsVj  :  CgHjN.SO^OH,  is 
formed,  crystallising  in  white  prisms,  which  are  easily 
soluble  in  dilute  acetic  acid,  but  only  slightly  soluble  in 
water.  The  .same  acid  is  obtained  on  heating  xvlidine 
sulphonic  acid,  CoH.,(CH5),(XH.)(S02.0H)[rK,':  CH,  : 
NHj  :  S0;H=1  :4  :3  :  5],  with  glycerol  and  sulphuric 
acid,  whereas  an  isomeric  acid  is  obtained  from  C^H, 
(CH,),(NH„)(S05.OH)[CH3  :  CH.  :  NH,  :  SO,H  = 
1:4:3:6],  which  crystallises  in  white  needles,  easily 
soluble  in  hot  water. — S.  H. 


TIL— ACIDS,  ALKALIS,  AND  SALTS. 

Manufacture   of   Sodium    Chromate    and   Bichromate. 
N.  Walberg.     Dingl.  Polyt.  J.  259,  188. 

Manufacture  of  Sodium  Chmmate.—Six  parts  finely- 
powdered  chrome  ore  (44%  CrOj),  three  parts  soda  ash 
(92%  COjNa;),  and  threeparts  chalk,  are  heated  forShour.s 
in  a  reverberatory  furnace,  w  Inch  holds  a  charge  of  1  ton 
at  a  time.  The  hot  mass  is  lixiviated  systematically  in 
order  to  produce  a  liquor  of  45°  B. ,  which  is  boiled  down 
in  iron  pots  to  52'  B.,  and  allowed  to  cool  in  lead-lined 
tanks,  wliere  yellow  crystals  are  deposited,  having  the 
composition  CiOiNaj.lOH^O.  Thej' are  dried  at  first 
in  a  centrifugal  machine,  and  then  at  a  temperature  of 
30°  C,  in  a  dying  chamber,  where  they  lose  their  water 
of  crystallisat  on,  crumbling  to  a  yellow  powder  of  the 
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composition  :  CrO.Na,,  96.60 ;  SOtNa,,  0.92  ;  insoluble, 
0-40  ;  water,  1-2S. 

JIaniifarture  of  Sodium  Bichromate. — Sodium  bi- 
chromate being  more  deliquescent  the  purer  it  is — 
that  is  to  say,  t!ie  more  chromic  acid  it  contains 
— the  aiitlior  prefers  to  manufacture  a  product  contain- 
ing no  more  than  7'2  5';  CrOj,  which  can  be  packed 
in  wooden  casks.  The  mouochromate  crystals,  previously 
mentioned,  serve  as  a  raw  material.  The  mouochro- 
mate solution  cannot  be  directly  treated  with  sulphuric 
acid  for  the  conversion  into  bieliromate,  owing  to  the 
partial  formation  of  chromium  chromate,  which  spoils  the 
appearance  of  the  finished  bichromate.  The  nionochro- 
mate  crystals  are  dissolved  in  boiling  water,  until  a 
solution  of  40'  1>.  is  obtained.  Oil  of  vitriol  (chamber 
acid)  is  then  added  in  such  quantity  as  to  convert  the 
neutral  into  the  acid  salt,  the  end  of  the  reaction  being 
readily  determined  by  potassium  iodide  starch  paper. 
Neutral  salt  is  then  added  to  the  hot  liquor,  in  sutticient 
quantities  to  obtain  a  finished  product  containing  72^% 
CrOj.  The  liquor,  which  now  contains  sodium  sulphate, 
and  the  neutral  and  acid  cliromate,  is  allowed  to  cool  in 
lead-lined  tanks,  where  the  jodium  sulphate  crystallises 
out.  In  winter  the  temperature  of  the  air  is  sufficiently 
low,  whereas  in  summer  recourse  must  be  had  to  artificial 
means  of  cooling  to  reduce  the  temperature  to  at  least 
1*^  C  The  mother-liquor  is  then  siphoned  ofT,  if  necessary 
filtered,  and  boiled  down  to  dryness  in  an  iron  pot,  stirring 
all  the  time.  The  mass  consists  of  hard  lumps,  which 
must  lie  ground  while  in  a  hot  state.  The  bichromate, 
thus  ]irepared,  forms  an  orange  powder,  testing  as 
follows  ; — 

CrOs 72-SO  "i 

NajO   26-20  ( \:„  n^  r,  si-o 

SO3  1 10  [corresponding    Clfjyf' f' ^ 

C'l traced         with         "i  iJ^Sf,?-' 'S.2? 

Insoluble  trace  >a2b04 2  23 

Water 010  J  <■ 

-S.  H. 

Note  on  Sialic  Acid.      H.  J.  van't  Hoff,  jun.     Ber.  18, 

2713-2714. 
Inactive  Malic  Acid  from  Monohromosuccinic  Acid. — 
The  malic  acids  obtained  both  by  the  author  (Ber.  18, 
2170)  and  by  An-scliiitz,  from  monohromosuccinic  acid, 
are  identical  with  that  prepared  by  Pasteur  from  aspartic 
acid,  as  shown  by  the  form  of  the  crystalline  acid  ammo- 
nium salt.  The  author  prepared  his  bromosuccinic  acid 
from  fumaric  acid  and  hydrogen  bromide. 

Inactive  Malic  Acid  from  Maleic  Acid.— The  autlior 
has  obtained  an  inactive  malic  acid  by  the  action  of 
sodium  and  water  on  maleic  acid,  in  the  same  manner 
that  Lloyd  prepared  his  inactive  acid  from  fumaric  acid. 
The  acid  ammonium  salt  crystallised  in  the  same  form  as 
that  mentioned  above. — S.  Y. 


The  Limit  oj  Decomposition  of  Sodium  Carbonate  into 
Caustic  Soda  bi/  means  of  Lime.  G.  Lunge  and  J. 
Schmid.     Ber.  18,  3286— 32S9. 

Th.\T  the  quantity  of  caustic  potash  foriued  by  the  action 
of  lime  upon  the  carbonate  depends  upon  the  concentra- 
tion of  the  solution,  has  long  been  known.  The  authors 
have  studied  the  question  in  the  case  of  soda.  In  the 
soda  industry  it  is  well  known  that  complete  decom- 
position of  carbonate  into  caustic  soda  never  occurs.  To 
eli'ect  this  more  completely,  Parnell  aud  Simpson  patented 
a  method  of  operating  under  pressure.  This  method  has 
not  been  practically  very  successful.  The  authors'  experi- 
ments were  carried  out  as  follows  :  Solutions  of  pure 
carbonate  of  soda  of  different  degrees  of  concentration 
were  heated  in  iron  vessels  to  boiling  for  one  hour  with 
excess  of  lime,  the  water  as  it  evaporated  being  replaced. 
■\Vith  increased  pressure,  copper  tubes,  with  covers  to 
screw  on,  were  nscd.  The  agitation  of  the  liquid  was 
etTectcd  by  pebbles  placed  in  the  tubes,  which  were 
heated  in  asnspendcd  air-liath,  capable  of  swinging  back- 
wards and  forwanls.  The  analysis  of  the  liquid  was 
made  for  tlie  total  alkalinity  with  methyl  orange  as 
indicator,  for  tlie  causticity  with  phenolplithalein,  accord- 
ing to  Winkler's  method. 


A.  Ordinary  pressure  : — 

Before  Causticising. 
Percentage  Na-jtOj        Sp.  gr. 


After  Caustieising.    XaOII 
from  100  parts  XacCOs. 


I. 

II. 

....     1-022  at  15" 

99-4     .. 

..    99-3 

.1 

....     r05-2    „ 

'•9-0     .. 

..     99-2 

10 

....     1-107    .. 

97"' 

. .     97-4 

12 

....     1-127    „ 

96-8    .. 

..     96-2 

14 

....     1-150    .. 

94 -.i     . . 

.     9,5-4 

16 

....     l-li;9at30- 

93-7     . 

..     910 

20 

....     1-213    ,. 

lK)-7     .  - 

.     91 0 

B.  Increased  pressure,  at  a  temperature  of  148 — 153' : — 


Before  Causticising. 
Percentage  Na^jCOj.         Sp.  gr. 


After  Causticising.    NaOU 
£rom  100  parts  Na-jCOa. 


^ 

'' 

I. 

II. 

10 

..     1-107  at  15" 

97-06    .. 

..    97-5 

12 

..     1-127    „ 

96-35     .. 

..    96-8 

14 

..     1-150    „ 

95-6 

..    96-6 

16 

. .     1-109  at  30" 

95-4 

..    94-8 

20 

.     1-215    ., 

91-66     .. 

..    91-61 

The  above  results  show  that  on  the  laboratory  scale  the 
use  of  increased  pressure  has  no  advantage.  fhese 
results  agree  with  the  experiments  of  Juriscb,  who 
employed  Parnell  and  Simpson's  system  on  the  large 
scale. — J.  B.  C 

A    Netc    Source    of   Citric    Acid.        Anier.    Druggist, 

1SS6,  12. 
The  red  bilbei-rj'  contains  besides  02  to  03  per  cent,  of 
malic  acid,  from  l-o  to  1-75  per  cent,  of  citric  acid.  The 
latter  can  be  oVitained  as  follows : — The  berries  are 
crushed  in  a  mill  and  pressed.  The  press-cakes  are 
ground  witli  water  and  pressed  a  second  time.  The 
united  juices  are  precipitated  with  gelatine,  which  causes 
a  copious  precipitate  of  tannate  aud  dyestuft".  The 
filtrate  is  saturated  with  chalk,  heated  to  boiling,  and 
after  collecting  the  Mhite  flakes  of  calcium  citrate,  the 
latter  is  decomposed  in  the  usual  manner.  If  large 
quantities  of  l«erries  are  to  be  had,  the  manufacture  of 
raalic  acid  and  sugar  can  be  taken  up  at  the  same  lime. 

-S.  H. 

A  Method  of  Manufacturing  Oxide  of  Iron  and  obtain- 
ing other  Useful  Products.  Thos.  Bavlev,  Birming- 
ham. Eng.  Pat.  4228,  April  7,  1885.  6d." 
Metallic  iron  or  sulphide  of  iron  is  dissolved  in  hy- 
drochloric acid,  the  resulting  hydrogen  or  hydrogen  sul- 
phide being  utilised,  and  the  chloride  of  iron  produced 
is  precipitated  by  milk  of  lime  alone,  or  mixed  with 
yellow  liquor  (made  by  lixiviating  the  Leblanc  alkali 
waste),  whicli  consists  of  solutions  of  alkali  earth  (or,  if 
preferred,  alkali),  sulphides  and  sulphydrates.  The 
precipitated  iron  hydroxide  and  suljdiide  are  washed  and 
separated  by  the  filter-press,  and  the  cakes  coloured  by 
roasting ;  the  sulphur  dioxide  being  led  into  vitriol 
chambers.  O.xidised  ores  are  first  reduced  and  the 
metal  treated  as  above,  the  .solutions  being  first  filtered 
from  insiduble  residue. — W.  G.  M. 


Improremcnts  in  the  Treatment  <f  Bicarbonate  of  Soda 
for  obtaining  Useful  Products  therefrom.  H.  CJaskell, 
jun.,  Widnes.  Eng.  Pat.  4-274,  April  7,  1885.  8d. 
Thi.s  invention  relates  to  tlie  treatment  of  .sodium  bicar- 
bonate made  by  the  ammonia  soda  process,  which  is 
always  impregnated  with  ammonia.  The  bicarbonate 
is  dis'solved  in  water  at  or  near  the  boiling  temperature, 
and  the  solution  boiled  until  it  is  free  from  ammonia. 
During  the  process  of  boiling,  steam,  ammonia,  and  car- 
bon dioxide  are  given  off,  which  are  scparateil  by  con- 
densation. Thesolutionof  sodium  carljonate  thus  obtained 
may  be  allowed  to  crystallise  for  the  manufacture  of 
ordinary  soda  crystal.^,  or  worked  up  for  the  production 
of  mono-bydratod  carbonate  of  soda,  soda  ash,  caustic 
soda  or  bicarbonate  of  soda. — S.  H. 


Imjvovrmcnts  in  and  in  Apparatus  for  the  Manifiiclure 

of  Carlunatr  of  Soda  and  Caustic  Soda.     C.    Wigg, 

Liverpool.     Kng.  Pat.  4436,  April  10,  18S5.     8d. 

Tm.s  invention  relates  to        combination  of  apparatus 

suitable  for  the  manufacture  of  soda  by  the  amuiouia 
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soda  process.  It  consists  essentially  of  carbonic  acid 
generators  and  purifiers  vitli  saturators,  carbonators, 
filters,  furnaces  and  apparatus  for  recovering  and  re- 
moving carbonic  acid  and  ammonia.  Tlie  specification 
is  illustrated  by  five  diagrams. — S.  H. 


Improvements  in  the  Manufacture  of  certain  Ckromales 
and  Acid  Chromates.  J.  Brock  and  W.  A.  Kowell, 
Widnes.     Eng.  Pat.  5260,  April  -28,  1S85.     (3d. 

Crviie  sodium  chroniate  is  first  manufactured  in  tlie 
usual  manner  and  afterwards  converted  into  strontium 
cliromate  by  precipitation  with  any  suitable  strontium 
salt.  This  strontium  cliromate.  a  nearly  insoluble  body, 
is  then  boiled  with  a  solution  of  ammonium  bisulphate, 
sodium  bisulphate,  potassium  bisulphate,  or  aluminium 
sulphate  or  bisulphate,  according  as  it  is  desired  to  jiro- 
duce  ammonium,  sodium,  potassium,  or  aluminium  bi- 
chromate. A  mutual  decomposition  takes  place,  sul- 
jihate  of  strontia  being  precipitated.  If  it  be  de.sired  to 
manufacture  neutral  chromates  by  this  process,  stron- 
tium cliromate  is  boiled  with  the  sulphate  of  the  base 
required.  But  as  the  normal  sulphates  of  ammonia, 
soda  and  potash  do  not  completely  decompose  strontium 
cliromate  with  equivalent  proportions,  it  is  preferable  to 
use  the  acid  salt  and  afterwards  neutralise  the  corres- 
ponding quantity  of  free  chromic  acid  existing  in  the 
solution.  The  same  reaction  can  also  be  applied  to  the 
jiurification,  from  sulphuric  acid  or  sulphates,  of  solutions 
of  cliromates  of  the  bases  named  or  their  bichromates 
or  acid  chromates,  made  by  other  processes. — S.  H. 


An  Improved  Process  for  t/tc  Manufacture  of  Ammonium 
Chloride  and  Potassium  Sulphate.  W.  K.  Lake,  Lon- 
don. From  Schmidtborn  and  1).  Jarves,  New  York 
and  Michigan,  U.S.A.  Eng.  Pat.  12,745,  October  23, 
ISSo.     4d. 

The  invention  depends  on  the  reaction  of  ammonium 
sulphate  on  potassium  chloride  when  present  in  equiva- 
lent proportions.  A  mutual  decomposition  takes  place — 
thus:  (XH4).,SOi-f2KCl  =  K„S04-f2XHiCl.  Potas.sium 
sulphate  may  then  be  separated  by  "  salting  out." 

-S.  H. 


Till.— GLASS,  POTTERY,  AND  EARTHENWARE. 

Scctjcr  Porcelain.    Ztschr.  d.  Ver.  1).  Ing.  1SS5,  29.  578. 

This  manufacture  may  be  regarded  as  the  latest  step  in 
the  progress  of  this  industry.  As  the  temperature  only 
reaches  1500— IfiOO^  (hard  porcelain  requires  1S00-- 
2000')  the  palette  of  the  colourist  is  very  much  extended, 
and  this  circumstance  also  allows  of  decoration  with 
under-glaze  colours.  The  choice  of  coloured  glazes  is 
practically  unlimited,  and  amongst  these  especially  rose 
tints  of  all  shades  are  readily  attainable.  Ornamentation 
with  thick  coloured  enamels  is  in  so  far  perfected  that  the 
burning  temperature  has  been  lowered  to  that  of  the  iiinfile 
colours,  so  that  both  can  now  be  burnt  at  one  firing. 
Seeger  has  further  sncceeded  in  producing  Chinese  red 
{copper  red),  a  glaze  which  has  only  been  obtained  in 
some  factories  in  Nankin. — J.  B.  C. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS. 
AND  CEMENTS. 

Manufacture  of  Cement  from  Furnace  Slags.     R.  Bossc. 
Stahl  u.  Eisen,  1S85,  5,  497. 

The  puzzuolana  cement  obtained  from  furnace  slag  de- 
mands increased  attention  from  the  fact  that  the 
time  for  setting  has  been  very  much  diminished. 
Although  the  time  of  setting  (about  22  hours)  of  the 
puzzuolana  cement  was  a  valuable  property,  as  it  could 
be  more  thoroughly  worked,  it  was,  on  the  other  hand, 
a  reason  against  its  general  adoption  because  its  initial 
tenacity  appeared  smaller  than  that  of  the  Portland 
cement,  the  hardening  of  which  occurred  in  about  six 


hours.  By  the  method  of  Wolters  and  Tetmajer,  the 
time  of  setting  of  the  puzzuolana  cement  is  very  much 
diminished  and  its  tenacitv  increased. — J.  B.  C. 


X.— METALLURGY,  Etc. 

Influence  of  Aqueous  Vapour  upon  the  Oxidation  of  Hy- 
droqen.      W.  MiiUer-Erzbacli.      Ber.  18,  .3239—3240. 

Ix  a  previous  communication  the  author  has  shown  that 
the  temperature  of  reduction  for  hydrogen  is  very  much 
increased  in  absence  of  aq^ueous  vapour — cr/.,  in  the  case 
of  precipitated  oxide  of  iron  from  45°  to  285°.  The 
attempt  was  made  to  dry  the  hydrogen  in  a  tube 
containing  C'aCl„,  which,  however,  as  the  author  has 
since  found,  does  not  perfectly  dry  the  "as.  It 
therefore  appears  that  partial  drying  of  hydrogen 
decreases  its  power  of  rnluction.  When  specular  iron 
ore  was  heated  \\\X\i  hyi'rogen  in  presence  of  CaCl^,  a 
considerable  ([uantity  of  hydrogen,  varying  with  the 
time  of  heating,  reniainel  nnabsorbed.  Hammer  slag, 
which  readily  gives  u;i  its  oxygen,  oxidised  nearly 
all  the  hydrogen,  whereas  with  moist  hydrogen 
this  is  not  to  the  same  extent  the  case.  The  action  of 
aqueous  vapour  in  promoting  oxidation  consists — firstly, 
in  lowering  the  temperature  of  reduction,  and  in  the 
second  place  in  producing  much  more  rapid  reduction. 
It  is  still  doubtful  if  in  the  experiment  with  specular 
iron  the  dilution  of  the  hydrogen  is  of  importance  ;  but 
the  author  having  found  that  the  water  taken  up  by 
the  GaCl.j,  is  very  slowly  absorbed  into  the  inner  por- 
tion of  the  salt,  and  that  its  minimum  tension  is 
thus  only  reached  after  a  Imig  time,  he  is  led  to  conclude 
that  the  modified  action  of  the  hydrogen  is  due  to  the 
decrease  in  quantity  of  aqueous  vapour  present.  .\dmi.x- 
tures  of  oxygen  or  nitrogen  act  upon  moist  hydrogen, 
and  nitrogen  npon  moist  cnrbon  monoxide,  in  a  manner 
similar  to  that  of  the  dehydration  cf  the  gas,  as  they 
produce  an  increase  in  the  temperature  of  reduction. 
Tlie  action  of  aqueous  vapour  appears,  therefore,  to  be 
ojiposed  to  that  of  oxygen  and  nitrogen.  The  behaviour 
of  a  dry  mixture  of  hydrogen  with  oxygen  or  nitrogen 
should  however  be  determined. — J.  B.  C. 


Imjn'ovfmtnts  in  Coatinq  icith  Tin,  Ternc,  or  other  Coat- 
ing Meted,  Sheets,  Plates,  or  Pieces  of  Iron  or  other 
Meted.  Edmund  Morewood,  Llanelly,  Carmarthen. 
Eng.  Pat.  3738,  March  23,  1S8.X     lid. 

This  patent  relates  principally  to  the  removal  of  scrnfT 
or  dirt  from  the  coating  material  and  the  coated  plate. 
Before  passing  to  the  finishing  rollers,  which  work  in 
melted  grease  as  in  the  usual  arrangement,  the  plates 
are  drawn  between  cleansing  brushes  consisting  of 
long  surfaces  of  iron  wire,  hard  Mood,  brick  free  from 
grit,  or  preferably  of  tinned  iron  plate,  to  which  a 
rapid  reciprocating  motion  is  imparted  by  a  pair  of 
eccentrics  ;  beneath  each  brush  is  a  trough  or  wash 
hole  to  receive  the  scruff  removed,  the  brush  being  per- 
forated to  allow  the  dirt  to  pass  through  it.  In  hand 
brushing  the  plate  is  forced  by  means  ot  a  pair  of  tongs 
between  two  hempen  brushes,  with  an  adjustaljle  dis- 
tance between  them.      AVliere  the  plates   are  removed 

J  from  the  tin-pot  horizontally,  the  exce^s  of  surface  tin 
is  removed,  after  traversing  a  pair  of  mechanical  brushes, 
by  passing  between  a  pair  of  small  tinned,  rollers  work- 
ing within,  and  actuated  by  frictional  contact  with,  a  pair 
of  outer  rollers  also  tinned  ;  the  excess  tin  is  thus  trans- 
ferred from  the  plate  to  the  inner  rollers,  which,  in 
turn,  convey  it  to  the  larger  ones,  and  by  these  it  is  re- 
turned to  the  pot.  Conversely,  if  a  thick  coat  of  tin  be 
required,  the  outer  rollers  run  in  a  trough  of  tin,  and 
thus  by  the  aid  of  the  inner  pair  convey  the  metal  to, 
instead  of  from,  the  plate.  Excess  of  tin  and  scruff  may 
be  removed  from  the  rollers  themselves  by  fixed  or 
movable  brushes  with  wash  holes  beneath.  The  sur- 
face of  the  metal  bath  is  freed  from  dross  by  a  me- 
chanical scraper,  which  from  time  to  time  skims  across 
the  metal  and  carries  the  dirt  into  a  wash  hole  placed  at 

'  the  side.     A  system  of  coating  each  plate  separately  is 
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also  described.  Two  reservoirs  of  !iu  are  arranged  side 
by  side,  in  the  farther  one  a  niuiiber  of  rollers  with 
brushes  work  in  melted  grease,  and  beneath  each  pair 
of  brushes  is  a  long  narrow  trough,  these  trouglis  being 
continued  to  the  first  or  feeding  chamber,  but  they  are 
contracted  at  the  point  of  junction  to  a  slit  only  wide 
enough  to  just  pass  the  plate.  Between  the  reservoirs 
a  mechanical  scraper,  as  above  described,  removes  the 
scruti'.  The  plates  are  fed  singly  into  these  troughs, 
and  thus  pass  out  singly  to  the  hnishing  rollers. 

— W.  G.  M. 

Improvnnaits  in  Treating  Waste  Liquors  from  the 
Mannf act  lire  of  Tin  Plates.  W.  E.  A.  Hartmann, 
Swansea.     Eng.  Pat.  447S,  April  8,  18S5.     6d. 

The  waste  pickling  liquors,  consisting  for  the  most 
part  of  ferrous  chloride  with  an  e.xcess  of  hydrochloric 
acid,  are  mixed  with  caustic  magnesia  in  e.xcess  (or 
with  magnesium  carbonate  and  magnesia),  whereby 
magnesium  o.xychloride  is  formed,  causing  solidilication 
of  the  mass  :  tliis  mass  is  then  air-  or  kiln-dried,  and 
finally  fired  at  a  red  heat,  the  evolved  hydrochloric 
acid  being  recovered  in  condensing  towers.  The  re- 
sidue consists  of  ferric  oxide  and  magnesia,  which  are 
again  used  for  precipitnting  a  fresh  charge  ;  it  is  used 
agaiu  and  .again  until  tlie  contained  percentage  of  mag- 
nesia is  inconveniently  small,  when  it  is  treated  with 
an  excess  of  acid  liquor  and  the  whole  of  the  magnesia 
dissolved,  the  ferric  hydroxide  being  left  pure  and  con- 
vertible into  the  anhydrous  oxide.  — W.  G.  M. 


An  Improved  Process  for  the  3Taniifacture  of  Iron  and 
kteel  direct  from  the  Ore  irith  Gascons  Fuel,  and  Ap- 
paratus cmplojicd  therein.  F.  J.  P.  Cheesbrough, 
Liverpool,  Eng.  Pat.  4744,  April  17,  1885.     8d. 

At  the  base  of  a  blast  furnace  and  communicating 
directly  with  it,  are  two  openliearth  reverberating  fur- 
naces, the  ga.ses  for  whicli  are  supplied  from  a  bench 
of  gas  producers,  the  air  being  heated,  as  in  ordinary 
practice,  by  hot-blast  stoves.  Ore,  dux,  and  co.al  or 
coke  are  charged  in  as  usnal— the  coke  serving  to  keep 
the  inass  open— and  the  molten  metal,  instead  of  col- 
lecting in  the  crucible  of  the  furnace,  is  run  directly 
•and  alternately  into  the  open-lieartli  furn.aces,  where  it 
may  be  worked  on  a  b.asic  lining,  and  after  the  m.auner 
of  the  .Siemens  process  ;  or,  if  foundry  pig  be  required, 
it  may  be  tapped  as  required  in  the  usual  way.  When 
.steel  IS  desired,  water  gas  is  employed ;  otherwise  pro- 
ducer gas  may  be  used.  If  phospliorus  be  present  in 
any  quantity  a  larger  quantity  of  lime  is  added  with 
the  dux,  and  yet  more  is  added  in  the  reverberatory 
furnace.  The  burnt  g.ases  from  the  open  hearths  pass 
to  the  blast  furnace  by  the  cli;innel  which  conveys  the 
melted  metal  from  it,  "and  are  there,  by  the  .action  of 
the  carbon,  reconverted  into  reducing  gases  capable  of 
■acting  upon  the  ore  in  the  higher  zones  of  the  furnace. 
The  requisite  pressure  is  provided  by  an  exhaust  fan 
rather  than  by  the  usual  blowing  engines.— W.  G.  M, 


':mprored  Process  for  Purifyinq  Copper  Precipitates. 
\ .  Johnson,   Lincoln's  Inn  Fields.     From  Ernest 


An  Im 
J.  \.  Jonnson,  Lincoln's  Inn  Fields.  From'Ernest 
Peligny,  Paris.  Eng.  Pat.  8418,  July  11,  1SS5,  6d. 
For  the  removal  of  the  antimony  and  arsenic  which 
e.xist  as  metallic  antimonites  and  arsenites  in  the  preci- 
pitated cojqier,  the  precipitate  is  heated  in  a  concentrated 
solution  otan  alkalinenitrate,  whereby  these  salts  become 
peroxiilised  ;  the  resulting  insoluble  antimoniates  and 
arseniates  are  next  heated  with  constant  agitation  in  a 
solution  of  caustic  alkali  in  a  series  of  vessels,  into  which 
the  precipitate  is  fed  at  one  end  and  gradually  trans- 
ferred to  the  other,  meeting  the  alkali  solution  which 
travels  in  the  reverse  direction  ;  thus,  the  almost  pure 
copi>er  in  the  last  vessel  is  acted  upon  bv  thefresli  caustic 
liqidd.  By  the  action  of  the  alkali  the  antimony  and 
arsenic  are  removed  as  .soluble  .salts,  leaving  instead  pre- 
cipitated metallic  oxide  with  the  copper,  which  m.ay  now 
be  finally  purified  by  washing.     Ihe  alkaline  solution 


may  be  used  again  after  treatment  ^vith  caustic  lime, 
which  precipitates  the  antimoniates  and  arseniates.  If 
preferred,  a  dry  method  may  be  employed.  The  crude 
precipitated  copper  is  heated  to  dull  redness  with  a  suth- 
cient  quantity  of  an  alkaline  nitrate,  which  oxidises  the 
impurities  as  above,  and  becomes  converted  into  free 
alkali,  thus  completing  the  reaction  in  the  same  stage  ; 
it  only  remains,  then,  to  lixiviate  the  mass  and  collect 
the  purified  copper. — W.  G.  M. 


XIL— PAINTS,  TARNISHES,  AND  RESINS. 

Improvement  in  Vulcanised  Soft  Buhbcr,  and  Process  of 
Ma/:inq  the  same.  F.  "Wilhoft,  New  York.  Eng.  Pat. 
7914,  June  30,  1885.     6d. 

The  defects  of  all  vnlcani.sed  goods  now  manufactured 
are  due  to  an  excess  of  sulphur,  which  effloresces,  caus- 
ing "bloom,''  ami  also  eventually  renders  the  goods 
brittle,  the  Large  quantity  of  sulphur,  6 — 12  percent., 
lieing  necessary  on  account  of  the  temperature  ("280 — 
300'  F. )  at  which  vulcanisation  is  ordinarily  efl'ected. 
By  the  use  of  a  temperature  of  .3.30 — .3-50°  F.  the  patentee 
claims  to  be  able  to  effect  cimplete  vulcani.sation  of  the 
rubber  without  an  excess  of  suliihur,  of  which  he  uses 
SJ — 5  per  cent.  The  heating  is  effected  by  means  of 
steam  at  llilb.  pressure,  and  the  whole  process  only  re- 
quires about  one-third  the  time  usually  taken. — E.  E.  B. 


XIIL— TANNING,  LEATHER,  GLUE,  AND  SIZE. 

The  Preparation  of  S/::ins,  Kips,  and  Hides,  by  an 
Improvement  in  the  Process  Icnoa-n  as  "  Purinrj"  or 
"  Bating."  Alfred  James  Hailes.  Eng.  Pat.  457, 
January  12,  1886.     4d. 

The  skins,  kips,  or  hides  are  immersed  in  a  bath  of  acetic 
acid,  with  or  without  chlorhydric  or  other  acid  or  acids, 
and  treated  precisely  as  in  the  ordin.ary  process  of 
"puring."  The  strength  of  the  bath  is  entirely  depen- 
dent on  the  quality  of  the  skins  and  their  mode  of  pre- 
paration.— B.  H.  

Manufacture  of  a  Substitute  for  Caoutchouc  and  Gutta- 
percha. A.  M.  Clark,  London.  From  J.  .1.  H.ang 
and  C.  Hoffnuinn,  both  of  .St.  Petersburg.  Eng.  Pat. 
1108,  January  25,  1886.     4d. 

Unhaired  skins  are  digested  with  5  per  cent,  of  glyce- 
rine (crude)  and  a  minimum  of  water  in  a  Papin's  digester 
until  complete  .solution  is  effected.  The  thick,  tenacious 
mass  thus  obtained  is  treated  with  an  equal  quantity  of 
glycerine  and  one-twelfth  of  its  weight  of  a  concentrated 
solution  of  potassium  bichromate,  potassium  chromate, 
or  equivalent  substance  ;  it  is  then  poured  into  moulds, 
left  to  solidify  underpressure,  and  finally  dried  in  an  airy 
dar/c  room.  The  product  is  similar  to  caoutchouc,  but 
withstands  heat  much  better  ;  it  may  "De  rendered  acid- 
or  water-proof,  very  elastic  or  .as  hard  as  glass  by  altering 
the  above  proportions  and  adding  various  substances. 

— E.  E.B. 


XIV.-A6RICULTDRE,  MANURES,  Etc. 

Notes  on  Grinding  Thomas-slag.     Horn.     Berg.  n.  Hiit- 
temn.  Ztg.  1886,  45,  40. 

The  principal  difficulty  in  grinding  Thomas-slag  is  the 
presence  of  metallic  iron.  After  many  experiments,  the 
author  comes  to  the  conclusion  that  it  is  best  to  crush 
tlie  slag  roughly  in  roller-mills  and  sort  it  afterwards  in 
slanting  sieves  (Xagcl  and  Kamp's  patent).  By  this 
means  the  iron  can  be  removed.  The  disintegiation  to  a 
very  fine  powder  may  then  be  ^^erformed  in  horizontal 
mills.  A  large  works  for  grinding  Thomas-slag  is  now 
in  course  of  construction  at  liuhrort,  ^Vestphalia 
(Phcenix).— S.  H. 

Manurial  K.cperiments  uith  Slag  from  I'homas-Process. 
H.  Bieler,  jun.     Bied.  Centr.  15,  29-30. 

Experiments  were  conducted  with  oats,  on  medium 
heavy  loam,  the  crop  of  the  previous  year  being  carrots 
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manured  with  stable  manure.  In  the  one  case  the  slag,  in 
conjunction  with  nitrate  of  soda,  did  not  prove  econo- 
mical :  Avhilst  in  the  other  experiment,  in  conjunction 
with  nitrate  of  soda  and  kainite,  it  did  so. — I).  A.  L. 


Durability  of  the  Geimiiiatinq  Poxccr  of  Beet-root  Seals. 
G.Marck.     Bied.  Ceutr.  15,  54—58. 

The  author's  experiments  with  fresh  and  old  beet-root 
seeds  indicate  the  following  as  the  order  of  excellence 
with  regard  to  germinating  power  :— 1st  and  best,  seeds 
one  year  old  ;  2ud,  seeds  three  and  four  years  old,  about 
equal  ;  3rd,  seeds  freshly  gathered  and  two  years  old. 
Seeds  five  years  old  and  older  show  a  marked  and  in- 
cre.isiug  decrease  in  germinating  power.  Arranged 
numerically  they  stand  as  follows  ;  Of  seeds  up  to  four 
years  old,  90 — ToO  per  cent,  germinate  ;  of  seeds  five  to 
seven  years  old.  45 — 55  per  cent.  ;  wldlst  of  seeds  nine 
years  old,  only  24  per  cent,  germinate. — D.  A.  L. 

Occurrence   of  Coniferiu    and  Vanillin    in  Asparar/iis. 

E.  0.  V.  Lippmann.  Ber.  18,  3335—3336. 
The  peculiar  after-taste  of  vanillin,  which  asparagus 
(especially  the  preserved  vegetable)  imparts,  led  the 
author  to  examine  it  for  this  substance.  The  same 
method  was  adopted  as  that  employed  in  isolating  it 
from  the  .sugar-beet.  In  thi?  way  the  autlior  succeeded 
in  separating  a  small  quantity  of  vanillin  and  a  much 
larger  amount  of  coniferin,  botli  of  which  were  identical 
in  physical  properties  wiili  the  bodies  prepared  from 
other  sources. — J.  B.  C. 


XV.— SUGAR,  GUMS,  STARCHES,  Etc. 

The  Monostrontium-sacrharatc  Process.      C.    .Scheibler. 
Neue  Ztschr.  f.  Zucker-Ind.  1S86,  16,  1. 

MnL.\ssES  are  treated  with  so  much  of  a  hot  saturated 
strontium  hydrate  solution  that  for  each  part  of  sugar 
one  part  of  strontium  oxide  is  present.  After  the  solu- 
tion is  complete  the  mass  is  allowed  to  cool  and  stand  for 
three  to  si.x  hours  in  order  to  crystallise  out  the  mono- 
saccharate.  The  latter  is  .separated  by  filter-presses, 
washed  with  a  small  quantity  of  water  or  juice,  car- 
bonated, and  the  20  percent,  sugar  solution  thus  obtained 
worked  up  as  usual.  The  mother-liquor  of  the  mono- 
saccharate,  which  still  contains  about  30  per  cent,  of 
sugar,  is  treated  with  so  much  strontium  hydrate  that 
for  each  [lart  of  sugar  there  are  three-and-a-half  parts  of 
the  hydrate,  boiled  for  eight  to  ten  minutes  and  allowed 
to  stand.  Bi.saccharate  falls  down,  and  is  mixed  with 
so  much  molasses  that  a  monosaecharate  solution  is 
formed,  which  is  treated  as  previously  described.  The 
strontium  carbonate  resulting  from  the  carbonation  is 
decarbonated,  and  serves  again  for  the  formaticm  of  the 
monosaecharate.  It  is  claimed  for  this  process  that  it 
yields  concentrated  juices,  and  no  rathnose  being  formed, 
it  is  said  to  be  the  cheapest  and  simplest  of  all  processes 
for  the  recovery  of  sugar  from  molasses. — S.  H. 


The  Maniifactvrc  of  Maltose.      Xeue  Ztschr.  f.  Zucker- 
Ind.  lesa,  16,  32. 

One  part  of  green  or  partially-dried  malt  is  warmed  with 
two  to  three  parts  of  water,  digested  for  several  hours  at 
30°  C,  and  afterwards  filter-pressed  to  obtain  an  "infu- 
sion" of  malt.  (Jne  part  of  starch-tiour  is  then  suspended 
in  two  to  twelve  parts  of  water  and  5  to  10  per  cent,  of 
infu.sion,  the  whole  gradually  warmed  to  80°  C,  then 
heated  under  a  pressure  of  l^atm.  for  thirty  minutes, 
quickly  cooled  to  48°  C.  and  treated  with  5  to  20  per  cent, 
of  infusion  and  hydrochloric  acid  (from  6  to  25cc.  HCl 
per  100  litres).  After  one  hour  the  mass  is  filtered 
through  filter-paper  fastened  or  cemented  upon  hnen- 
cloth.  The  solution  is  allowed  to  stand  at  48'  C.  for 
twelve  to  fifteen  hours,  then  concentrated  to  28°  B., 
filtered,  again  concentrated  to  38°  B.,  filtered  through 
animal  charcoal,  and  allowed  to  crystallise. — S.  H. 


Process   for    the    Recovery  of   Sugar  from    Molasses. 

Sncrerie  Indigene,  1886,  27,  5. 
IOOkilos.  molasses  are  mixed  with  150  litres  of  alcohol, 
containing  5  per  cent,  of  sulphuric  acid.  Sulphates  are 
precipitated,  which  are  filtered,  scmie  benzene  being 
added  to  the  filtrate.  Sugar  is  deposited  in  a  very  pure 
state  in  the  form  of  a  heavy  syrup.  The  latter  is  washed 
with  a  mixture  of  alcohol  and  benzene,  and  then  con- 
centrated without  further  purification.  Benzene  is  sepa- 
rated from  alcohol  by  the  addition  of  water,  and  both 
benzene  and  alcohol  are  recovered  by  distillation.— S.  H. 

Improved  Scheibler  Apparatus  for  the  Exiraition  of 
S'((iar  from  licet.  C.  Scheibler.  Bied.Centr.  15,  71 
(Zeits.  Paibenzucker,  Ind.  14,  286—287). 
The  object  of  the  present  improvement  in  this  ajiparatus 
is  to  prevent  the  condensed  spirit  percolating  too  rapidly 
through  the  root-mass,  and  in  this  way  to  ensure  more 
perfec°t  extraction.  Previously,  the  spirit,  after  percolat- 
ing, passed  into  a  second  open  tube  (a  jacket-tube)  and 
thence  into  the  Hask.  It  is  now  proposed  to  close  this 
second  tube  at  the  lower  end,  to  pierce  it  with  lioles  above 
the  level  of  the  root  mass  in  the  inner  tube,  and  to_  en- 
velope it  in  a  third  tube  connected  with  the  tla>k.  When 
the  improved  apparatus  is  in  operation  the  root-mass,  by 
means  of  the  sugu'csted  modification,  is  kept  constantly 
covered  with  spirit,  and  is  hence  more  likely  to  be  well 
extracted. — D.  A.  L. 

On  the  Paffinosc  or  Mclitose  obtained  from  Molasses, 
Cotton  seed,  and  £iic(d>/ptus-manna.  V.  Kischbiet 
and  B.  Tollens.  Ber.  18,  2611-2616. 
The  isolation  of  a  sugar  of  high  rotary  power  from 
mola.s.ses  has  been  already  described  by  Tollens  (this 
Journal,  1885,  290—291  ;  Ber.  18,  26),  and  its  similarity 
to  Loiseau's  raffinose  and  Kitthausen  and  Bbhm's  sugar 
from  cotton-seed  was  then  pointed  out.  The  results 
described  have  been  conlirmed  by  Loiseau  and  by 
Scheibler,  who,  however,  proposed  the  formula  C 1  s  H  3 ,0 1 , 
-^5H  O  for  the  sugar,  instead  of  that  adopted  by  Kitt- 
hausen and  by  Tollens — Ci..H22*-*ii  +  3H„0. 

The  properties  of  the  rattinose  from  both  molasses  and 
cotton-seed  have  been  carefully  investigated  by  the 
authors,  and  their  identity  established.  The  rotary 
power  [o]d  is  104— 104.^°,  but  after  warming  with  acid 
for  a  short  time,  48—49°.  Raffinose  ferments  readily 
with  yeast,  and  yields  nearly  the  same  quantity  of  alcohol 
as  cane-sugar.  By  continued  heating  with  acid,  levulinic 
acid  was  obtained  ;  the  phenylhydrazine  compound  was 
prepared,  and  the  reducing  power  of  inverted  raffinose 
was  estimated  with  Fehling's  solution,  and  was  found  to 
be  less  than  that  of  dextrose.  The  loss  of  water  on 
heatiu"  to  70-80'  was  14-5-15  per  cent.,  corresponding 
:  to  the  formula  CisH^.Oist  5H,0  ;  but  at  100^  more  water 
was  given  off,  so  that  some  doubt  may  exist  as  to  the 
true  amount.  In  moist  air  all  the  water  is  again  taken 
up.  With  caustic  soda  and  alcohol,  raffinose  yields  a 
compound  containing  6  to  7  per  cent,  of  sodium,  the 
I  formula  Ci.H-.iNaU],  correspondin"  to  6-32,  and 
I  Ci..H~.Oii,NaOH  to  602  per  cent,  of  that  metal. 

By'oxidation  with  nitric  acid,  raffinose  was  found  to 
I  yield  from  22—23  per  cent,  of  mucic  acid,  while  galac- 
to,se  gives  74—77,  and  milk-sugar  36—38  per  cent.  The 
formation  of  this  amount  of  mucic  acid  is  a  strong  argu- 
ment against  the  formula  C,,H..0ii  +  3H;0,  but  agrees 
with  the  other,  Ci8H3./.)i5  +  5H.,U,  if  it  be  assumed  that  a 
molecule  of  raffinose  contains  one  galactose  group 
(CcHi-OJ.  On  the  other  hand,  a  monosodium  com- 
pound'corresponding  to  the  second  formula  would  con- 
tain 4-23^-37,  and  a  disodium  compound  7'S8— 8'38  of 
sodium,  the  amount  found  being  6—7  per  cent.  It  is 
therefore  probable  that  the  molecular  weight  is  higher 
than  is  expressed  by  either  formula.  All  the  facts  couhl 
be  explained  bv  adopting  the  formula  C3,;IIj403.j  -r  lOH jO, 
and  the  rotary  power  of  inverted  raffinose  might  be 
deduced  from  'it  by  taking  account  of  the  various  bodies 
formed  -galactose,  levulose,  dextrose,  and  a  dextran  or 
dextrin  group.  The  dextran  or  dextrin  group  would, 
1  while  pi^seut,  prevent  the  crystallisation  of  the  inversion 
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products,  and  its  conversion  by  the  continued  warming 
(if  rattinosc  with  acid  into  glucoses  would  account  for 
the  gradual  decrease  of  rotary  power. 

Of  the  other  products  the  authors  believe  that  they 
have  isolated  galactose  and  levulose,  and  possibly 
dulcite. 

McHtosc  front  Eucahjpliis-matnta,  by  B.  Tollens. — 
Having  obtained  2'2'5griiis.  of  the  manna  from  Baron  F. 
V.  Miiller,  in  Mellioiirnc,  the  author  investigated  this 
compound,  and  by  careful  purilication  obtained  10'5grms. 
of  melitoise  from  "JOgrms.  of  tlie  crude  substance.  The 
percentage  of  water  was  found  to  be  14'67,  and  the  rotary 
power  104-00— 104-44°  for  (a)D  at  -20°.  The  identity  of 
rallinose  and  melitose  is  thus  proved,  and  the  older 
name,  melitose,  may  now  be  applied  to  the  sugar  from 
all  these  sources. — S.  Y. 


XVL— BREWING,  WINES,  SPIRITS,  Etc. 

Improvements  in  Apjmratiis  for  Heatinej  Wine  and 
ot/ier  Liquids.  A.  Browne,  Middlesex.  From  A. 
Fromm,  M.  Balio,  and  F.  T.  Kugler,  Buda-Pesth, 
Hungary.     Eng.  Pat.  1851,  February  10,  1885.     Sd. 

Tins  is  an  apparatus  for  Pasteurising  wine  or  other 
liquids,  and  generally  for  heating  water  for  household  or 
other  ]iurposes,  to  a  temperature  less  than  100°  C.  It 
con.sisls  of  a  coil,  heated  either  by  a  fire  direct,  or  im- 
mersed in  a  jacket  of  hot  water,  through  whicli  the  wine 
or  other  licjuid  is  made  to  circulate  by  an  arrangement  of 
tubes  inserted  in  the  bung-hole  of  the  cask.  It  is  claimed 
that  the  apparatus  fulKIs  all  requirements  both  of  theory 
and  practice — viz.,  that  the  wine  shall  be  heated  from 
below  ;  that  the  wine,  once  heated,  shall  not  come  in  con- 
tact with  the  air  ;  and  that  the  wine  shall  not  come  into 
contact  with  surfaces  heated  to  100°  C. — G.  H.  M. 


Improvements  in  the  Manufacture  of  Beer  and  Malt 
Liquors,  and  in  Apjjaratus  for  t/ic  Treatment  and 
Preparation  nf  Materials  for  the  same.  W.  Lawrence, 
London.     Eng.  Pat.  4008,  March  31,  1S85.     lid. 

This  is  a  process  for  treating  malted  grain  in  such  a  w-ay 
that  in  the  process  of  brewing  a  beer  is  obtained  which  is 
entirely  unlike  either  the  English  "top-fermentation" 
beer,  or  the  Lager  "bottom -fermentation"  beer.  Theprocess 
includes  improvements  in  grinding  the  malt,  in  mashing 
and  straining  the  wort,  and  in  fermenting  the  same.  The 
mash  is  nuide  with  the  hel]"  of  an  injector  (Eng.  Pat. 
4277,  18S-J,  and  I'JOo,  1883),  which  mechanically  bursts 
the  starch  granules  of  the  malt  at  a  low  temperature, 
100—115°  F.,  and  consequently  allows  the  diastatic 
action  to  run  down  to  a  lower  point  with  the  formation  of 
a  low  dextrine.  The  fermeivtation  is  carried  on  with  a 
small  quantity  of  yeast,  preferably  "French"  yeast, 
and  in  small  vessels.  The  resulting  beer,  Avhich  the 
inventor  styles  "  distinctive "  beer,  is  said  to  be  free 
from  acidity,  to  possess  good  keeping  properties,  to  be 
highly  stimulating,  but  much  less  intoxicating  than 
ordinary  beer,  and,  at  the  same  time,  digestive.  A  full 
deseripiion  of  the  plant  used,  which  includes  a  modified 
grinding  arrangement,  special  mash-tun,  Hltering 
apparatus,  aiul  fermentation  vessel,  are  described  in 
detail,  and  directions  are  also  given  for  a  complete 
brew  on  the  inventor's  system.  — G.  H.  M. 


Improvements  in  Apparatus  for  liaising  Beer.     W.  J. 

CluKlwick,     Salford.       Eng.      Pat.     4380,     April     9, 

1885.  8d. 
Tins  is  an  apparatus  to  be  used  instead  of  pumps  for 
raising  beer  from  one  level  to  a  higher  level ;  for  inst.ance, 
from  a  collar  to  tlie  jdace  of  consumpticm.  For  this  pur- 
]iosc  a  pressure  of  air,  or  preferably  carbonic  acid  gas,  is 
obtained  by  connecting  a  clo.se  chamber  with  a  reservoir 
of  water,  placed  at  a  sutlicient  height  to  give  the  required 
pressure.  When  carbonic  acid  gas  is  used,  it  is  neces- 
sary to  either  use  oil  in  the  reservoir,  or  cover  the  water 
in  the  close  chamber  with  a  layer  of  oil,  in  order  to  pre- 
vent absorption  of  the  gas  by  the  water.     The  carbonic 


acid  gas  is  venerated  in  an  apparatus  connected  with  the 
close  chamber  under  sufficient  pressure  to  force  the 
liquid  hack  into  the  reservoir.  The  gas  space  in  tlie 
chamber  is  connected  with  the  casks  of  liquid  in  the 
ordinary  way. — G.  H.  M. 


Modes  of  Treating  and  Utilising  certain  )\'astc  Products 

obtained  in  Breivinr/  and  Similar  Processes.      J.    C. 

Mewburn,    London.      From   G.    Nob.ack  and  Dr.  AV. 

Gintl,  Prague,    Bohemia.     Eng.   I'at.   6243,   May  21, 

1885.  6d. 
This  consists  of  a  process  for  easily  recovering  the  bitter 
and  resinous  matters  of  hops  from  the  various  sediments 
and  deposits  occurring  in  brewery  vessels,  and  .also  from 
spent  hops.  These  sediments,  etc.,  are  dried  cither 
atmospherically  or  by  the  aid  of  heat,  .andthenthoroughly 
extracted  with  hot  strong  alcohol.  The  alcoholic  extract 
is  allowed  to  cool,  hltered,  and  the  alcohol  distilled  off. 
The  residue  from  the  .alcohol  is  then  successively  treated 
with  sodium  carbonate  solution  until  nothing  more  is 
taken  up.  The  residue  is  then  dried  and  constitutes /iq;) 
resin.  The  sodium  carbonate  solution  is  jirecipitated 
with  acid,  and  the  light  yellow-  precipitate  obtained 
filtered  oil' and  washed  with  water;  this  substance  is  the 
/lop  /litter,  and  may  be  used  to  replace  a  portion  of  the 
hops  in  brewing,  .and  also  (o  increase  the  "foanjing" 
power  of  beer.  The  hop  resin  may  also  be  used  in  beer, 
as  w-ell  as  for  preparing  a  varnish  for  brewing  vessels  and 
storage  casks. 

The  ]ireparation  of  the  above  substances  may  be  varied 
by  treating  the  waste  products  directly  with  a  5  per  cent, 
solution  of  sodium  carbonate,  and  subsequent  treatment 
of  the  residue  with  wood  spirit,  carbon  disulphide,  etc., 
or  by  direct  treatment  of  the  waste  products  with  the 
latter  solvents.— G.  H.  M. 


XVIL— CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY,  DISINFECTANTS,  Etc. 

[A)    CHEMISTRY  OF  FOODS. 

Tlie  Influence  of  Foods  on  Diejcstion.     M.Ogata.     Chem. 
Centr.  16,  GG5. 

The  author  has  arrived  at  the  following  lesults,  based 
upon  experiment :  Water,  carbonated  water,  tea,  and 
coffee  taken  moderately,  do  not  influence  digestion  ; 
beer,  wine,  and  Imandy  retard  at  first,  until  they  are 
assimilated  ;  and  with  beer,  the  alcohol  as  -well  as  the 
extriictive  substances  have  the  same  eli'ect,  which  ac- 
counts for  the  fact  that  beer  retards  digestion  much  more 
than  wine  containing  an  equal  amount  of  alcohol.  Sugar 
(cane  and  grape  sugar)  slackens  digestion  ;  s.ilt  has  the 
reverse  etl'ect.  It  has  not  been  determined  whether  this 
retarding  action  has  a  good  effect  on  the  organism,  or 
w-hether,  on  the  contrary,  it  is  injurious. — J.  B.  (_'. 


(D)  SANITARY  CHEMISTRY. 

Injurious  Aetioti  of  Factory  and  Domestic  Drainage  on 
Fish  and  on  Fish  Culture.  C  \\'iegelt,  O.  Saare,  and 
L.  Schwab.     Bied.  Centr.  15,  1 — 9. 

For  the  investigation  of  this  subject,  fish  were  placed  in 
water  containing  sjiecified  impurities  in  definite  quan- 
tities, and  the  effect  produced  in  them  was  noted.  As 
examples  of  hardy  fish,  tench  were  .selected  for  experi- 
ment, whilst  delicate  fish  were  represented  by  trout  and 
salmon.  In  some  cases  the  fish  sickened,  but  re- 
covered on  removal  into  fresh  -Hater  ;  in  other  cases 
they  sickened  p.ast  recovery,  or  died  ,at  once  ;  whilst 
under  some  other  comlitions  they  remained  unhurt. 
Several  circumstances  affect  the  results — for  example, 
the  species  of  fish,  some  withstanding  the  action  of 
foieign  matter  belter  than  others.  Nevertheless  the 
same  impurity  produces  the  same  symptoms  in  indi- 
viduals of  the  same  species.  The  heavier  .and  older  fish 
are  less  suscejitihle  than  the  smaller  and  younger  ones  ; 
and,  moreover,   the  higher   the  temperature,   and   the 
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greater  the  concentration  of  the  solution,  the  more  potent 
it*  the  action  of  tlie  injurious  substance  ;  whilst  the  length 
of  the  period  of  exposure  exercises  considerable  inttueuce 
on  the  result.  In  the  following  table  some  of  the 
authors'  results  are  given.  The  time  of  exposure,  when 
not  otherwise  noted,  is  24  hours  for  tencli,  and  1  hour  for 
trout.  If  the  hsh  did  not  exjiire  within  three  days  after 
treatment,  the  substance  they  had  been  subjected  to  was 
deemed  harmless.  When  no  kind  of  hsh  is  specified  in 
the  original  paper,  the  entry  is  marked  thus  *. 


assumed  to  be  of  absolute  v.alue  for  pronouncing  judg- 
ment as  to  the  injurious  qualities  of  any  drainage. 

— D.  A.  L. 

Improvements  in  Purifying  and  Deodorising  Sewacje,  etc. 

Y.   M.   Lvte,   Putney.      Eng.  Pat.    900,  January   21, 

ISSo.     6d. 
This  specification  is  that  taken  out  January  21,  Xo.  900, 
and   abstracted  in  a  former  number  of  this   Journal, 
amended.     Leave   has   been  granted   to   its  author   to 


SUBSTANCK  EMPLOYED. 


Sulphuric  Acid   

Hydrochloric  Acid    

Nitric  Acid    

Sulphurous  Acid    

Carbonic  Anhydride 

Phenol 

CUorine  (Chloride  of  Lime). 

Mercuric  Chloride 

Copper  Sulphate 

Potassium  Cyanide  

Sodium  Sulphide   

Ammonia  

Soda 

Hydrogen  Sulphide 

Ca  rbon  Disulphide   

1 1  on  Salts 

Aluminium  Salts  

Amyl  Alcohol 

Tannic  Acid 

Tar 

Calcium  Chloride 


Quantities  in  Part.i  per  1000. 


Harmless. 


ooa 


0-005 

(in  one  expr't) 

0-075* 

0-005 

0-C005 
I2j  hours) 


0-50 


0  01 


o-ooi 

(3  hours) 


001* 

se- 


lf '      quickly 


01 

(30  minutes) 


Injarious. 


Trout 


0-10 

(2—6  hours) 


0-10 

0001 
(in  one  expr't) 


005 


transferred  to 


D-Oo  TOO 

When  treated  -nith  fr'h  water 


interme 

50  an 
(after  3 


C5-0(  3min.) 
1-00  ■  1-U(23    „ 

110  hours)        ( 0-5  &    „ 
1000 


0-1 


10 


10-0 


10-0 
(at  6"  C.I 


1-00 

10-0 

(i  an  hour) 

0-2 


fresh  water 


0101 

(at  »•  C.) 

diatc  between 


dlO-0 
hours) 


100 


Tench. 


1-00 


0-001 

(imnie 
0-10-    (in  a 

001-0-005 

00008 

(imme 
0-05 

(imme 
0-10 

(in  a  few 
0  005 
(in  a  few 


chlorine  and 

10  (afterpro 

0-01  and  0-001 

(soon) 
like  hydroge 

01 

(16  hours) 


I -00 


0-001 
diatclyl 
few  minutes) 

0-05-001 

0-01-0005 
diately) 

0-10 
diately) 

10 
minutes) 

0-01 
minutes) 

0-115  I 

(at  20*  C.) 
the  acids 

longed  action) ' 

0-01-0001   ■ 

n  sulphide         1 


100 

(af20"C.) 


The  following  have  been  found  harnJess  for  trout : — 
Oxalic  acid,  0-01  per  cent,  for  half-an-hour  ;  ammonium 
carbonate,  3-0  per  1000  for  halfan-hour  ;  manganous 
chloride,  I'O  per  1000  for  5  hours;  ammonium  tliiocy- 
auate  and  potassium  fcrrocyanide,  1-0  per  1000 
tor  1  hour.  The  following  for  tencli  :  Manganous 
chlciride,  5-0  ]ier  1000  for  22  hours.  And  for  both 
sulphites,  and  arsenic  acid  or  sodium  arsenate, 
01  per  1000  ;  glycerol,  and  oils  wliicli  cover  the  surface 
of  tlie  water  (tench  can  exist  20  hours  with  air  excluded), 
methyl  and  ethyl  alcohol,  10-00  per  1000 :  sodium 
chloride  1000  per  1000.  Lime,  however,  is  very  injurious, 
probably  from  the  formation  of  calcium  carbonate  in  the 
gills.  Suggestions  are  made,  founded  on  the  above 
results,  as  to  the  regulation  and  mode  of  treatment  of 
factory  refuse  and  drainage.  It  is  still  a  question 
whether  by  prolonged  existence  in  extremely  dilute 
solutions  of  injurious  substances,  the  fish  do  not  suffer 
chronic  poisoning.  Uninipregnated  eggs  resist  the  action 
of  impurities  to  an  extraordinary  extent  ;  but  impurities, 
when  present  in  quantities  not  under  01  per  1000,  act 
injuriously  on  impregnated  and  fertilised  eggs,  appar- 
ently weakening  their  power  of  development.  Dilute 
fermented  sewage  is  extremely  injurious  to  trout,  etc.  ; 
the  injurious  etiect  can  be  traced  to  the  large  quantity  of 
poisonous  gases  present,  and  to  the  deliciency  of  oxyg'en, 
without  taking  bacteria,  etc.,  into  consideration.  *  The 
authors  point  out  that  the  above  numerical  data  are  not 


amend  his  specification,  that  the  terms  in  the  original 

specification   may  be   narrowed,  so   as   not  to  include 
reagents  ■which  it  is  not  desirable  to  employ. — C.  C.  H. 


An  Improved  Method  of  Purifying  Drttimigc  Waters 
and  Sewage.  M.  Xahnsen,  Schiinebeck-a-d-Elbe. 
Eng.  Pat.  5.34S,  April  30,  18S5.     6d. 

"  Pllcsi'llORlc  Slau  "  is  disintegrated  with  water  into  a 
pulp  ;  from  one  to  two  kilogrammes  are  added  to  a  cubic 
metre  of  the  sewage.  The  defecating  elt'ect  may  be 
increased  by  the  addition,  either  before  or  after  adding 
the  slag,  ot  dissolved  magnesium  argillaceous  earth, 
iron  or  manganese  salts.  When  these  latter  are  omitted, 
hydrated  silicic  acid  may  be  added  to  secure  additional 
clarilicatiou,  and  to  correct  the  alkalinity  of  the  sewage. 

— C.  C.  H. 


Intprovements  in   Water  Filters.     E.  Johnson,  London. 
Eng.  Pat.  5524,  May  5,  1SS5.     Sd. 

.A.  IiKLL-sil.vPED  ves.sel  with  a  pear-shaped  bulb  at  the 
end  is  inverted  over  a  receiving  vessel.  The  bulb  is 
filled  with  granulated  carbon  and  "  carbon  cloth  "  :  the 
neck  of  the  bulb  is  stopped  with  a  holhiw  plug  of  so-called 
"  feral  carbon  "  filled  with  carbon  cloth,  and  the  low-er 
end  provided  with  a  small  orifice  for  tlie  escape  of  the 
filtered  water. — C.  C.  H. 
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An  Improved  Filter.    J.  Howie,  Kilmarnock.    Eng.  Pat. 
5792,  May  9,  1S85.     8ci. 

This  invention  i.s  for  an  iuiproved  form  of  \\ater  filter. 
The  medium  is  made  by  mi.xing  fogetlier  sawdust  and 
clay  ;  two  jiarts  of  tlie  former  and  one  l>art  of  the 
latter  are  suitable  proportions.  This  mixture  is  made 
into  a  paste  with  water,  moulded  into  the  desired  shape, 
and  burned  in  a  kiln.  Sometimes  burnt  clay,  broken 
biscuitware,  asbestos  or  silicate  of  soda  are  added  to  the 
mi.xture.  The  general  form  and  method  of  using  the 
hlter  is  similar  to  those  extensively  in  use,  the  patentee 
confining  his  claims  for  novelty  to'tbe  preparation  of  the 
porous  carbouaceous  porcelain  ware. — C  C.  H. 


Improxrmciits  in  Scurigc  Ptirifiadiim  Processes,  etc. 
F.  M.  Lyte,  Putney.    Eng.  Pat.  mA,  May  16,  1S85.   6d. 

Tm.s  patent  claims  improvements  on  that  taken  out  by 
the  same  author,  Eng.  Pat.  900,  January  21,  1885.  In 
the  former  patent,  sewage  or  water  purification  was 
eliected  l)y  the  addition  to  the  .sewage  or  water  of  a 
small  ijuantity  of  a  soluble  aluminate,  preferably  .sodium 
aluminate,  and  it  was  staled  that  a  small  quantity  of 
an  acid,  a  salt  of  alumina,  or  any  acid  salt,  should  be 
previously  added  to  produce  decomposition  of  the 
aluminate  and  precipitation  of  the  liydrated  aluminium 
oxide.  It  is  now  found  that  other  salts,  such  as  calcium 
sulphate  and  chloride  salts  of  magnesium  or  zinc, 
produce  the  same  result.  The  patentee  therefore  claims 
the  use  of  a  neutral  earthy  or  metallic  salt  in  conjunction 
with  a  soluble  aluminate  for  the  purpose  specilied  ;  (2) 
the  use  of  an  aluminate  for  softening  waters  in  wliich 
salts  of  lime  or  magnesia  are  already  present— C.  C.  H. 


Improvements  in  Treating  and  Drying  Excreta,  and 
iManiifactnriiiij  the  same  into  Manure.  W.  Grimshaw, 
Ashton-under-Lyne.  Eng.  Pat.  G453,  May  27,  1SS5. 
4d, 

ExcRET.\  collected  by  the  "  Pail  system  "'  is  mixed  in  a 
pujj  mill  with  dried  excreta  and  cotton  or  woollen  waste. 
It  is  moulded  into  blocks,  dried  in  a  kiln  and  finally 
pulverised.  The  kiln  is  heated  direct  with  the  products 
of  combustion,  from  a  furnace  mixed  with  sulphurous 
acid  gas,  and  after  passing  through  the  kiln,  the  gases 
are  passed  through  a  deodorising  chamber,  and  thence 
into  a  furnace  heated  to  incandescence. — C.  C.  H. 


A  n  Improved  Method  of  Contin  nous  Filtration  applicable 
to  the  PiiriJIciitiiin  of  Sevagc,  etc.  G.  H.  l.eane, 
London.     Eng.  Pat.  105.3,  January  23,  1886.     6d. 

A  HECTANGUL.\R  tank  is  divided  up  by  longitudinal 
walls  forming  a  series  of  long  narrow  diannels  fed  by 
sewage  from  a  common  inlet.  Inside  each  of  tlie.s'e 
channels  another  channel  of  a  smaller  sectional  area  is 
constructed,  having  jnuous  sides  and  a  porous  bottom. 
The  sewage  filters  through  the  porous  walls  into  the 
interior  of  the  second  channel,  and  runs  away  from  the 
end  of  the  tank  opposite  to  that  at  which  it  entered. 
The  walls  of  the  filtering  channel  are  formed  by  two 
sheets  of  perforated  material,  iron,  wood,  etc.,  packed 
between  with  carbon  produced  from  the  distillation  of 
Kiiumeridge  shale.  The  suspended  matters  rcnuiin  on 
the  outside  of  the  tilteiing  channel  and  are  deposited  in 
the  space  betwi.xt  it  and  the  main  chain.  The  [latentee 
claims  the  combination  of  the  arrangements  as  described. 
— C.  C.  H. 

((')   DISINFECTANTS. 

A  Methoil  of  Disinfecting  or  Purifijing  Foul  Water.  H. 
J.  Haddau,  London.  From  li.  Langbein,  Leipsic.  Eng. 
Pat.  4714,  April  16,  1885.     6d. 

An  aqueous  solution  of  sodium  nitrite  (or  any  soluble 
nitrite)  of  a  .strength  siich  that  100  litres  of  the  solution 
contain  OOkilos.  of  the  sodium  nitrite,  is  mixeil  with  an 
equal  volume  of  dilute  sulphuric  acid  containing  5kilos. 
of  acid  in  1000  litres  of  water  and  added  to  the  foul 
water  or  sewage.     The  nitrous  acid  set  free  is  oxidised 


by  the  atmospheric  oxygen,  and  the  hyponitric  acid 

produced  acts  upon  the  organic  matter  jiresent,  nitrous 
acid  being  again  produced  ;  the  process  is  therefore 
repeated  so  hmg  as  organic  matter  capable  of  being 
oxidised  remains  present.  The  patentee  states  as  an 
advantage  that  all  organisms  originally  present  are 
destroyed.— C.  C.  H. 


XVIIL-EIECTRO-CHEMISTRY. 

The  Appilication  of  Eleetriritij  for  Silvering.     G.  Zinin. 
Dingl.  Polyt.  J.  1886,  259,  26. 

The  author  succeeded  in  replacing  the  poisonous  silver 
cyanide  bath  by  another  solution,  which  can  be  kept 
without  decomposition  for  any  length  of  time,  and  is 
not  acted  upon  by  sun-light.  The  new  bath  consists 
of  an  aqueous  solution  of  silver  potassium  iodide,  and 
is  made  np  by  dissolving  606grms.  of  silver  nitrate 
in  lOOOcc.  of  water,  and  adding  oOOgrms.  of  potassium 
iodide.  Copper  objects  are  prepared  in  the  same  manner 
as  in  using  the  cyanide  bath.  A  plate  of  pure  or  alloyed 
silver  serves  as  anode.  The  electric  current  must  be 
very  weak,  so  that  no  free  iodine  is  deposited  on  the 
anode,  although  free  iodine  does  not  .spoil  the  bath, 
since  it  can  be  made  to  combine  again  by  the  addition 
of  a  small  quantity  of  ]iotassiuin  hydrate.  From  ten 
to  thirty  minutes  are  usually  sufticient  for  silvering, 
and  after  immersing  the  silvered  object  in  a  bath  of 
one  part  of  potassium  iodide  in  four  ]iarts  of  water,  it 
may  be  polished.  The  new  bath  is  more  exiiensive 
than  the  cyanide  bath,  hut  considering  that  any  thick- 
ness of  silvering  can  be  produced  with  the  further  advan- 
tage of  far  greater  expediency  and  simplicity,  it  will 
repay  the  extra  cost  for  chemicals. — S.  H. 


Improvements  in  the  Process  of  and  Apparatus  for 
Heparuting  Metals  front  their  Alloys  and  other  Com- 
pounds. J.  J.  Sherlock,  Barnet.  Eng.  Pat.  4829, 
October  10,  1883.  4d.  Received  Provisional  Pro- 
tection only. 

A  STORE  TANK,  Containing  a  suitable  solvent  for  the 
metals  it  is  desired  to  extract,  is  arranged  to  supply 
into  a  vessel  within  which  is  a  porous  cell.  Into  tliis 
cell  the  excess  solvent  overflows,  and  is  constantly 
removed  from  Ijeiieath  to  a  series  of  porous  walled 
compartments  contained  in  a  depositing  tank.  The 
alloy  to  be  treated  forms  the  anode  in  the  inner  porous 
cell  to  a  voltaic  current ;  the  more  electropositive  metals 
dissolve  and  the  solution  passes  to  the  depositing  tank, 
where  in  the  successive  compartments  it  is  submitted  to 
the  action  of  a  series  of  metals  each  more  electro-positive 
tlian  the  last,  and  so  selected  that  each  in  order  will 
ellect  the  displacement  of  one  of  the  dissolved  metals 
without  ati'ecting  the  others.  The  treated  liquid  is 
then  to  be  restored  to  the  store  tank. — \V.  G.  M. 


Improvements  in  and  relating  to  Electrical  Accumula- 
tors, or  Secondary  Batteries.  W.  K.  Lake,  Loudon. 
Eng.  Pat.  2765,  >larch  2,  1SS5.     Gd. 

This  invention  relates  more  ]iarlicularly  to  the  employ- 
ment in  electrical  accumulators,  or  secondary  batteries, 
of  [dates  composed  oi  chloride  of  lead  with  from  three 
to  ten  jier  cent,  of  chloride  of  zinc  or  other  suitable 
metallic  chloride,  thereby  preventing  breakage  of  the 
plates  and  ensuring  great  porosity  of  the  mass  by  the 
elimination  first  of  the  chlorine  and  then  of  the  zinc 
or  other  metal. — W.  B. 


A  System    of  Photo-telegraphy.      AV.    Gemmill,    Kirk- 
maiden,  Wigtou.     Eng.  Pat.  4S41,  April  20,  1885.    6d. 

1"IIE  author  claims  as  his  invention,  the  arrangement 
by  which  a  selenium-celled  electrical  circuit  is  con- 
nected with  a  separately  supplied  one,  or  scries  of 
sejiaratcly  supplied  ones,  lighting  an  electric  lamp  in 
such  a  manner  that,  when  light  or  shadow  falls  on 
the  selenium  cell,  the  light  of  the  lami>  Hashes  out  or 
becomes  more  or  less  extinguished,   as   the   case   may 


April  29, 1886.1     THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


247 


be  ;  and,  further,  the  varying  of  tlie  illumination  by 
the  lamp  with  the  degree  of  light  falling  on  the  sele- 
nium so  as  to  make  the  lam)!  available  aliUe  for  the 
transmission  of  writings,  drawings,  )iaintings,  and  other 
gradually  shaded  pictures — tlimugli  the  medium  of 
telegraphic  wires — and  for  their  reproduction  faith- 
fully pliotogra)dicd.  It  emjdoys  the  varying  current, 
passing  through  the  varyingly  lighted  seleuium  cell, 
to  excite  the  distant  electro-magnet,  which  for  the 
transmission  of  simple  outlines  throws  on  and  oil'  the 
current  to  an  electric  lamp  —  or,  it  may  be,  turns 
the  stopcock  of  a  gas-jet — and  for  shaded  pictures 
switches  on  a  greater  or  less  number  of  subsidiary 
currents  to  the  lamp,  according  as  more  or  less  light 
falls  on  the  selenium. — W.  B. 


Impfot'emenh-  in  (lalvanic  Batteries.     A.  SchanschiefT, 
Surrey.     Eng.  I'at.  5202,  April  27,  1885.     4d. 

To  avoid  local  action  in  a  galvanic  battery,  and  to 
render  its  current  constant,  the  author  proposes  to  coat 
the  positive,  and  in  some  cases  tlie  negative,  plates 
with  collodion,  gelatine,  or  other  like  protective  coating. 
-W.  B. 

Improvements  in  Galvanic  Batteries.  A.  K.  Upwaid 
and  C.  AV.  Pridham,  London.  Eng.  Pat.  7461,  June 
IS,  1885.     Sd. 

A  BATTliKV  CEIX  is  constructed  with  a  zinc  element 
immersed  in  a  solution  of  chloride  of  zinc  sejiarated 
by  a  porous  diaphragm  fiom  a  carbon  element  around 
which  chlorine  gas  circulates. 

The  chloride  of  zinc  around  the  zinc  element  opera- 
ting electrolytically,  local  action  is  aviiided,  whilst  at 
the  same  time  the  full  electromotive  foice  due  to  zinc 
burning  in  free  chlorine  is  obtained. — AV.  B. 


Improvements  in  Galvanic  Batteries.  AV.  W.  Po|p]de- 
well,  SoutliamiJtcm  Buildings,  London.  From  !•',  L. 
O.  Lathrop,  J.  W.  Carter,  and  C.  Faber,  New  Yoik. 
Eng.  Pat.  1151,  January  20,  18SG.     Sd. 

The  invention  consists  of  a  metallic  jar  or  cell,  that 
is  lined  in  the  interior  with  rubber  or  other  acid- 
resisting  material,  the  .said  rubljer  lining  being  extended 
over  the  edge  of  the  jar,  of  a  pomus  cup  jirovided  with 
enlarged  rounded  ends  and  parallel  sides  that  approach 
clo.sely  to  each  other,  a  zinc  made  in  the  form  of  a 
.screw,  with  one  or  more  threads,  and  provided  with  a 
depre.ssion  or  pocket  at  its  top  part  that  communicates 
by  a  hole  with  the  screw-thread,  so  as  to  supply  the 
mercury  for  amalgamating  the  zinc  while  in  use  and 
without  remo\ing  it  from  tlie  jar,  and  of  carbons  made 
in  the  form  of  plates,  and  provided  with  conical  or 
diamond-shaped  projections  or  teats  at  both  sides. 

— AV.  B. 

An  Imj^oved  Electrode  for  Secondary  Batteries.     H.J. 
Allison,  London.     Eng.  Pat.  1.S54,  Jan.  .SO,  ISSO.     (id. 

An  electrode  for  secondary  or  storage  batteries  having  a 
new  construction  of  the  metal  framework  or  retaining 
plate,  and  a  new  composition,  which  is  inserted  in 
and  supported  by  the  said  plate. — AV.  B. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

On  the  A  Haloids   from    Frnia/ree/c   Seeds.      E.    Jahns. 

P.cr.  18,  25 IS— 2523. 
The  frequent  occurrence  of  alkaloids  in  the  seeds  of 
papilionaceous  plants  induce<l  the  author  to  examine 
those  of  fenugreek  {'/'rnjiinct/a  Jaiiiim  yraciim).  Two 
alkaloids  were  obtained,  choline,  and  another  which  the 
author  names  trigonelline.  Possibly  a  third  was  also 
present  in  small  cjuantity. 

The  pulverised  seeds  were  extracted  with  seventy  per 
cent,  alcohol,  and  after  evaporation  the  residual  liquor 
was  precipitated  with  lead   acetate   and   soda.      After 


removal  of  lead  from  the  Hltrate  and  evaporation,  the 
alkaloids  were  precipitated  by  pota.ssium-bismutli 
iodide  and  sulphuric  acid.  The  bases  were  only  com- 
pletely precipitated  after  some  weeks,  and  were  then 
converted  into  the  mercuiic  iodide  comjiounds  to 
.-eparate  albuminous  matter.  The  bismuth  compounds 
were  decomposed  by  soda;  the  Hltrate  carefully  neu- 
tralised with  sulphuric  acid,  and  mercuric  iodide 
added  until  no  more  potassium  iodide  remained.  In 
this  way  only  the  choline  salt  was  precipitated.  After 
nitration  the  solution  was  acidihed  with  suljihuric 
acid,  when  the  trigonelline  compound  separated  in  oily 
drops,  which  rapidly  solidilied.  By  evajioration  of  the 
mother-liquor  and  addition  of  mercuric  iodide,  the 
remainder  of  the  trigonelline  compound  was  prcci]pitale(I. 
The  yield  of  choline  was  about  005  per  cent.,  and  of 
trigcmelline,  013  per  cent. 

The  free  bases  were  separated  and  jniriiied  in  the 
usual  nuinner.  The  choline  was  identified  by  the  forma- 
tion and  analysis  of  the  platinum  and  gold  salts.  The 
crystalline  form  of  the  platinum  double  salt  was  also 
determined. 

Trigonelline,  C-H^NO.j-l- H.l),  crystallises  from  alcohol 
in  colourless  prisms,  which  pos.sess  a  weak  saline  taste. 
It  is  hygroscopic  and  easily  soluble  in  water,  but  is 
insoluble  in  ether,  chloroform,  and  benzene.  The  solu- 
tions are  neutral.  Potassium-bismuth  iodide  gives  a 
brick-red  precipitate  in  acid  solutions,  and  a  bulky 
precipitate  is  formed  with  jdiospho  inolybdic  acid.  Tan- 
nic acid  produces  a  turbidity.  ( iold  chloride  and  bromine 
water  give  precipitates  only  in  concentrated  .solutions. 
Analyses  of  the  free  base,  the  hydrochloride  and  the 
platinum  and  two  gold  double  salts  were  made. 

Trigonelline  is  isomeric  and  jnnbably  identical  with 
pyridine-betiiin,  prepared  by  v.  (Jerichten  by  heating 
pyridine  with  monochloracetic  acid,  the  only  "diircrence 
being  that  pyridine-betiiin  hulrochloiide  is  coloured  blue 
by  sodium  amalgam,  and  trigonelline  yellow.  By  heating 
trigonelline  with  concentrated  caustic  potash,  a  distillate 
is  obtained  which  appears  to  contain  pyridine. — S.  Y. 


Si/nthesis  of   Vanillin.      M.    Ulrich.      Ber.  18,  2571  — 
2573. 

I'/ie  four  metanietlivxymonovitrohenzahlfhi/des.  — A 
method  of  preparation  of  7;i-niethoxynitrobenzaldchyde, 
yielding  three  isomers,  was  patented  by  Me.ssrs.  Mei.ster, 
Luciu.s  &  Briining  (Ger.  Pat.  1S,01(!)  in  1881.  The 
formation  of  the  isomeric  niononitro  compounds  was 
called  in  question  by  Tiemann  (Ber.  15,  2043  and  3052  ; 
this  Journal,  1883,  2(JS— 2()>)),  and  later  by  Schnell  {Ber. 
n,  1381),  but  is  conlirmed  by  the  author.  Meta- 
methoxybenzaldehyde  was  treated  at  0"  to  10°  with 
nitric  acid  of  specific  gravity  1 -46  until  a  drop  of  the 
mixture,  rubbed  with  water  on  a  watch-glass,  crystallised 
rapidly.  The  product,  when  rccrystallised  from"  benzene, 
separated  in  three  portions.  Uf  these,  the  first  and 
largest  consisted  of  a-nilrometamethoxybenzaldehyde, 
an  ortho-derivative,  as  proved  by  its  giving  the  indigo 
reaction.  The  crystals  melt  at  107°.  The  second  small 
jiortion  crystallised  in  needles,  melting'  at  S2— 83°,  and 
was  similarly  shown  to  be  an  ortho-derivative.  It  is 
named  /j-nitro-m-methoxybenzaldehyde.  Lastly,  coni- 
jiact  crystals  of  7-nitio-?H-methoxybenzaldeliyde,  melt- 
ing at  97°,  were  deposited.  This  compound  formed 
snow-white  needles,  melting  at  120",  when  treated  with 
acetone  and  caustic  soda.  It  proved  to  be  the  meta- 
derivative,  for  the  author  succeeded  in  preparing  the 
remaining  isomer,  a  para  compound,  ly  a  ditlerent 
process.  Metanitrobenzaldchyde  was  converted  into 
niethyl-)«-inethoxycinnaniate,  .and  this  w.as  treated  as 
above  with  nitric  acid.  The  paranitro  compound  thus 
prejiared  crystallised  from  alcohol  in  white  needles, 
melting  at  103°.  The  ether  was  saponilied  with  0-5  per 
cent,  caustic  potash,  and  oxidised  in  the  alkaline  solution 
witlipernianganate.  Paraiiitromctamethoxybenzaldelivde 
crystallised  in  jiart  from  the  filtered  solution  in  very 
fine  needles,  melting  at  62°.  The  reiiLiinder  was  ex- 
tracted with  ether.  This  compound,  when  treated  with 
acetone  and  caustic  soda,  forms  a  compound  which 
crystallises  in  tine  needles,  melting  at  84°     By  replace- 
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ment  of  the  nitiu  group  liy  a  liydroxyl  ;;ioiiii  (Ger-  Pat. 
]S,01G)/i-iiiti'O-»i-methoxybeiizaldehyile  is  converted  into 
vanillin.  — S.  Y. 


Jiqmiiese  Mcdhtr.     .1.  I'eckalt.     Ztsclir.  Oesterr.  Apoth. 
Ver.  ISSU,  24,  1. 

THK    Japanese   medlar    {Eriobolrt/a  juponicci),  a   tree  | 
from  5  to  lini.  lii^di,  lias  been  transplanted  from  its  liome 
to  Brazil  with  the  t;reatcst  success.   Its  fruits  are  yellow,  ' 
of  the  size  of  a  plum,  and  contain  from  '2  to  5  blackish,  | 
brown  seeds,      liy  fermentation  of  the  fruit,  a  drink  can  I 
he  prepared,  which  is  exactly  like  the  Swiss  "  Kirsch-  [ 
wasser  "  as  regards  smell  and  taste.     On  distilling  the 
ernshed  seeds  with  steam,  the  «</»«  Kria/mtri/m  is  ob- 
taineil,   which  contains  00.5   Jier   cent,    of    hydrocyanic  ! 
acid,   and    cannot   be    distinguished    from   tujiia  Luiiru- 
venoii.     The  leaves  of  the  medlar  ]iroved  a  very  effective 
cnre  against  chronic  diarrlnca, — .S.  H. 


lodo/onuiuM  Aromatisatii/n.      Krieger.      I'harm.  Zcit. 
1S85,  30,  744. 

Althoich  the  iodoform  manufactured  by  E.  Schering, 
of  Berlin,  by  means  of  electrolysis,  ]i(is.sesses  a  more 
agreeable  odour  than  the  usual  kinds  found  in  com- 
merce, it  is  nevertheless  sutliciently  unpleasant.  To 
disguise  the  smell,  the  author  adds  a  few  drops  of  the 
ethereal  oil  of  .sissafras  wood. — .1.  I!.  ('. 


Is  Hupe'iiic  i(/fniic(il  iriih  Mt/rji/dne  ?     Chem.  Zeit.  10, 
207  and  238. 

OwiNO  to  Williamson's  publication  on  the  ne'v  alkaloid 
"hopeiiie"  and  its  reactions,  Lailenburg  repeated  the  ex- 
periments of  the  former  on  a  preparation  sold  under  the 
name  of  hopeine,  and  made  by  the  London  Concentrated 
Produce  Company.  This  preparation  was  compared 
with  pure  morphine,  sjiecial  attention  Ijeing  given 
to  those  reactions  which  were  stated  by  Williamson  as 
being  characteristic  of  hopeine.  These  could  not  he 
obtained  in  any  case,  and  Ladenburg  therefore  concludes 
that  morphine  and  hopeine  are  identical  sul)stances. 
In  reply  to  Ladenbur<^,  Williamson  states  that  from 
what  he  was  able  to  learn,  the  Concentrated  Produce 
Co.  has  never  yet  prepared  hopeine  by  his  method,  but 
from  lupuline,  and  the  dilVerence  of  his  results  from  those  of 
l^adeuburg  is  undoubtedly  dne  to  the  fact  that  hopeine 
])repared  from  lupuline  contains  an  alkaloid  which  is 
identical  with  morphine,  but  contains  only  traces  of  the 
true  hopeine.  The  two  investigators  have  now  taken 
steps  to  work  on  a  common  raw  material,  in  order  to 
elicit  the  truth.— S.  H. 


Pdi-cupiinanisol.     Z.  H.  Skraup.     Monatsh.  f.  Cheni.  6i 
760—784. 

78GRM.S.  anisidine,  SOgrnis.  nitranisol,  320grnis.  glycerol 
and  PJogrms.  strong  sulphuric  acid  are  heated  with  an 
inverted  condenser  for  two  hours,  and  then  with  a  further 
addition  of  SOgrnis.  HjS(.)4,  for  two  hours  more.  I'n- 
changed  nitranisol  is  distilled  off  by  steam,  and  anisidine 
and  ([uinanisol  separated  by  alkali.  The  (juinanisol  is 
further  separated  from  the  anisidine  by  means  of  the 
dithcult  solubility  of  the  acid  sulphate  of  the  qninanisol. 
t^uinani.sol,  Ci„H,jNO,  boiling-point  .■)04— 30.')  ,  is  a  light 
yellow  oil,  turning  green  and  then  reddish  violet  on 
standing.  The  salts  of  /^  quinanisol  have  a  blue  llnores- 
cence  in  aqueous  solution,  and  give,  like  quinine,  with 
chlorine  water  and  ammonia,  a  green  colouration  or 
precipitate.  With  Su  ami  HCI,  qninanisol  gives  tetra- 
hydroquinanisol,  Ci„Hi;,N'0,  called  "  thalline."  The 
hydrochloride  is  freed  from  qninanis(d  by  reerystallisa- 
tion  from  alcohol  and  alcohol  ether.  With  bromine, 
it  yields  a  yellow  substance  of  the  formula  C'li.HsBrjNO. 
Tile  salts  are  good  antipyretics,  and  are  said  to  be  specially 
useful  in  cases  of  yellew  fever.  With  methyliodide, 
three  coinponnds  are  formed  ;  the  one  is  basic  thalline- 
hydriodide  (Ci„Hi3N0).,HI,  the  second  dimethylthalline- 
iodide,  Ci,|H,.iNt)(CH3).jI,  and  the  third  is  methylthalline. 
In  this  process,  methylthalline  is  a  by-product  ;  whereas 
with  ethyliodide,  ethylthallineis  the  principal  compound 
formed.  It  forms  hygroscopic  salts.  The  liydrochloride 
has  the  formula  Ci„H,...N0CJl5HCI.  From  "thalline  and 
benzylchloride,  benzylthalline  has  been  prepared. 

—J.  B.  C. 


The  Extravtirm  of  tlir  Alkaloids  from   CinclKinn  Bar/:. 
J.  E.  de  Vrij.     Pharm.  liundschr.  1S85,  3.  225. 

The  author  finds  that  the  total  alkaloids  mav  be  ex- 
tracted with  dilute  HCI,  HNUj,  or  H3PO4 ;  but  incom- 
pletely with  IPSO4.  HCI  is  found  to  give  the  best 
results.  The  amount  of  acid  must  be  in  the  [iroportion 
of  4  molecules  to  1  molecule  of  the  total  alkaloids,  for 
which  310  may  be  taken  as  the  nudecular  weight.  To 
determine  tlie  iiuantity  of  alkaloids,  20grms.  of  the 
linely-powdcrcd  bark  are  digested  with  ISO — I'OOcc.  of 
dilute  HCI,  and  the  extract  precipitated  with  an  excess 
of  caustic  .soda.  The  precipitate  is  washed  upon  a  double 
filter  with  water  until  the  washings  are  colourless.  The 
filtrate  is  measured,  and  owing  to  the  solubility  of  the 
alkaloids,  •0585grm.  is  added  for  every  lOOcc.  of  wash- 
ings. The  precipitate  is  drieil  between  Klterpaper,  then 
at  a  gentle  heat,  and  weighed  until  constant. — J.  B.  C. 


T/ic  Xurtli   Aincriian  Aconite.     Prof.  Llovd  and  C.  G. 
Lloyd.     Pharm.  Kundsch.  1885,  3,  231. 

Of  tlie  many  kinds  of  aconite  growing  in  the  States, 
two  species  are  of  interest — viz.,  A.  vtirinatmn  and  .1. 
Fisflieri  Hciiliriitxirh.  A.  tinfinatutn  grows  on  the  banks 
of  the  mountain  streams  of  the  .-Vllephanies.  The  stem 
is  'G — loin.  high.  It  is  identical  with  .1.  fcrox  of  the 
Himalaya  Mountains  ;  but  whereas  this  plant  is  rich  in 
aconitine,  the  other  contains  only  traces.  A.  Fisrln-ri\» 
the  only  American  source  of  aconitine  for  medicinal  pur- 
poses. This  species  grows  on  the  mountains  bordering 
the  coast  at  a  height  of  from  2500 — 3500m.  The  stem  is 
1 — l'5m.  high.     The  root  resembles  A.  najKlhis. 

—J.  B.  C. 


The  Soliibilitij  of  Murciu-oiis  Iodide  in  Fats  and  other 
Jlodics.  C.  Mehu.  Journ.  Pharm.  Cliim.  885.  5  Ser. 
12,  24'J. 
SwKKT  almond  oil  dissolves  mercurous  iodide  in 
suthcient  (inantity  for  most  therapeutic  objects  at  100". 
lOOOgrms.  oil  dissolve  13grni3.  iodide,  of  which  two- 
thirds  separate  on  cooling  ;  at  180°  lOOOgrms.  oil  dis- 
solve 80grms.  C)il  which  contains  4grms.  iodide  to  1000 
does  not  deposit  any  salt  on  cooling,  so  that  4  :  1000  is  a 
practically  reliable  proportion.  Potassium  iodide  in- 
creases the  solubility.  lOOOgrms.  almond  oil  dissolve 
SOgrms.  HgnLj.KI.  Olive  oil  behaves  like  almoiul  oil. 
Poppy-seed  oil  takes  up  three  times  the  (luantity  of 
iodide.  Cocoa-nut  oil  dissolves  13grms.  per  1000.  Castor 
oil  is  one  of  the  best  solvents,  and  dissolves  20grm3. 
Tallow  dissolves  12  ;)grms.  at  100°  ^'aseline  dissolves 
only  2grnis.  at  100°,  Phenol  dissolves  20grnis.  at  100°, 
of  which  more  than  half  separates  out  on  cooling. 
lOOOgrms.  benzene  take  up  4grms.  in  the  cold. 

-J.  B.  C. 

Xote  on  Mffcuri/  Tannate.     Ch.  t'astliclaz.     Journ. 
Pharm. "Chini.  1885,  5  Ser.  12,  352. 

The  author  recommends  for  the  jueparation  of  mercurous 
tannate  the  precipitation  of  niercnrous  acetate  with 
tannin,  whereby  a  pure  compound  is  obtained.  As  the 
mercuric  acetate  is  much  more  soluble  than  the  mer- 
curous salt,  the  latter  is  readily  obtained  |)ure.  The  salt 
is  dissolved  in  warm  water,  with  the  addition  of  glucose, 
to  reduce  any  trace  of  mercuric  salt  jiresent,  and  the 
(iltereil  solution  at  50  is  poured  into  a  cold  solution  con- 
taining an  excess  of  tannin.  A  grey  precipitate  forms, 
which  is  washed,  pressed  and  dried  at  a  low  temperature. 
For  the  preparation  of  mercuric  tannate,  a  dilute  solu- 
tion of    mercuric   nitrate    may  be    used,   or    mercuric 
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acetate,  or  finally  a  solution  of   mercuric  .icetate,  ob- 
tained bv  boilini;  mercuric  nitrate  with  socliuni  acetate. 
^  —.}.  B.  0. 

A  Nen'  Constitttent  of  the  A  tro/id  BMaduiiiia.     H.  Kunz. 

Arch.  Pharm.  1SS5,  23,  721. 
(1.)  In  .iiiilition  to  ordinary  bellailonna  ami  liyoscyanius 
alkaloids,  bilineurin  or  cholin  occur,  which  are  soluble  in 
in  water.  ('2.)  In  the  alkaline  extract  of  belladonna, 
chrysatropicacid  occurs,  .and  it  is  to  tins  substance  tliattlie 
fluorescence  is  due.  This  .acid  crystallises  in  li^'ht  yellow- 
prisms.  (3.)  In  addition  to  the'above  acid,  lencatroiiic 
acid  occurs.  This  crystallises  from  ether  in  silky  luisni.s. 
(4. )  Belladonna  e.ttract  contains  also  G  yicr  cent,  of  suc- 
cinic acid.    -J.  B.  C.      

Improremcnts  in  tlie  Manvfactiircof  Acetaie  vf  Aiin/l. 
\V.  V.  Wilson,  colour  manufacturer,  Mile  Knd,  E. 
Eng.  Pat.  4009,  April  15,  1885.     4d. 

The  claim  is  for  mixing  fusel  oil  with  acetate  of  lime, 
treating  with  e.xcess  of  hydrochloric  acid  and  dis- 
tilling over  the  acetate  of  aniyl.— T. 


Obtaining    Granulated    Aniiscjitic   rreparatiuns.       W. 

Dalrvmple    Borland,   Highbury.      Eng.   Pat.    12,985, 

(October  28,   1885.     6d. 
The  patentee    avails   himself   of    the  intumescence  of 
partially  deliydratcd  Ijorax  to  produce  spongy  granules 
by  heating  carefully.     He   charges  these  granules  with 
various  antiseptics. — T. 


XXII.— GENERAL  ANALYTICAL  CHEMISTRY. 

Improvements  in  and  relating  to  Chemical  or  Analytical 
Balances.  W.  E.  Heys,  Manchester.  From  E. 
Becker,  New  York.  Eng.  Pat.  15,678,  December  21, 
1885.     6d. 

The  inventor  claims  a  new  device  for  shifting  a  snuill 
balance  weight,  or  rider,  placeil  on  the  graduated  upper 
surface  of  the  beam  of  an  analytical  bal.ance,  by  means 
of  a  rod  which  runs  parallel  with  the  scale  beam,  and  is 
carried  nearits  middle  upon  the  scale  column,  whilst  one 
end  passes  through  and  is  sujiported  by  the  glass  case 
which  encloses  the  balance.  The  rod  can  be  shifted 
longitudinally  as  well  as  turned  on  its  axis,  and  is  ]iro- 
vided  with  two  lingers  inside  the  case  which  deal  with 
the  rider  weight  as  recjuired.  The  patent  also  covers 
an  improvement  in  the  construction  of  the  base  of  tiie 
case,  with  the  view  to  adding  to  the  rigidity  of  the 
whole. — B. 


Estimation  of  Iron   and  Aluminium  in  the  Presence  of 
much  Phosphoric  Acid.     Chem.  Zeit.  10,  120. 

Thi.s  case  chiefly  occurs  on  analysing  phosphates  as  used 
for  the  manufacture  of  artificial  manure.  After  separa- 
ting silica  the  solution  is  made  uji  to  500cc.  In  oOcc.  the 
phosphoric  acid  is  determined  by  the  molybdic  method  ; 
in  another  50cc.  iron  is  estimated  by  titration  with 
l)ermanganate,  and  lastly  a  known  ijuantity  of  ferric 
solution  is  added  to  oOcc.  of  the  solution  in  order  tii 
]>reeipitate  by  ammonia  the  whole  of  the  phosjihoric  acid 
as  ferric  phos])hate.  After  deducting  from  the  weight 
of  this  precipitate  in  the  dry  state  the  amount  of  iron 
peroxide  added,  the  rest  will  represent  alununa,  iron 
peroxide  and  total  phosphftricacid ;  and  subtracting  from 
it  the  phosphoric  acid  and  iron  peroxide,  previously 
estimated,  the  difi'erence  shows  the  amount  of  alumina. 

.       — S.  H. 


Analysis  of  Manganese.     C.    Meincke.      Chem.    Zeit. 

9,  1787. 
A  reply  on  the  subject  of  Hampe's  method  for  estima- 
tion of  manganese  with  KCIO3.     The  author  finds  that 
the  results  obtained  by  this  method  are  in  some  cases 
too  low. — J.  B.  C. 


The  Determination  of  Iron  and  Aluminium  in  Natural 
Phosphates,     ('hem.  Zeit.  9,  1752. 

With  reference  to  a  previous  communication  on  this 
subject,  which  appeared  in  the  above  journal  (Chem.  Zeit. 
9,  1050).  Dr.  Lucion  has  added  the  following  informa- 
tion : — The  method  which  was  first  propo.sed  had  tlie 
advantage  of  being  indejiendent  of  the  insolubility  of 
the  phosphates  of  iron  and  aluminium  in  acetic  acid. 
The  method  is  briefly  as  follows :  —  The  precipitate 
formed  with  ammonia  is  weighed,  an<l  from  this  the 
weight  of  the  phosphoric  acid  and  litue  is  deducted. 
The'value  for  the  lime  is  the  ditterence  between  the  total 
aiiHUint  of  lime  and  that  remaining  in  the  atnmoni.acal 
licjuid.  The  objection  may  be  i\aised  to  this  method  (in 
delerniining  very  small  quantities)  that  one  determina- 
tion is  dependent  on  three  others.  If  the  solution  of  the 
libo.sphate  is  precipitated  with  ammonia,  and  then  oxiili- 
fied  with  acetic  acid,  the  whole  of  the  lime  cannot  be 
elinunated  by  wiishing,  even  when  boiling  water  and 
acetic  acid  are  used,  lime  being  retained  by  molecular 
adhesion.  In  order  to  free  the  precipitate  of  iron  and 
aluminium  phosphate  coniidetely  from  lime,  tlie  following 
precautions  must  be  taken  : — 

I.  The  precipitation  should  be  made  in  a  very  dilute 
solution  (|l.)  II.  The  precipitate  is  redissolved  in  hydro- 
chloric acid,  diluted,  ammonia  and  acetic  .acid  added, 
and  filtered  through  the  same  pajier  used  in  the  first 
operation.  In  this  way  a  jirecipitate  free  from  lime  is 
obtained.  The  next  operation  is  simple.  It  is  generally 
sujiposed  that  alumina  and  iron  form  half  of  the  preci- 
pitate, and  this  is  correct  when  iron  is  in  excess — not, 
however,  when  alumina  preponderates.  The  phosphoric 
acid  ULay  be  determined  in  the  precipitate  after  heating, 
or  in  an  equal  part  of  the  original  liquid.  Alumina  and 
iron  are  then  obtained  by  ditterence.  If  the  iron  alone 
is  required,  it  is  titrated  with  ]iermanganateand  71  parts 
phosphoric  acid  are  calculated  for  80  of  iron.  The  re- 
mainder is  pho.sphateof  alumina,  from  which  the  alumina 
may  be  calculated,  as  122  aluminium  phosphate  give  51 
alumina. — J.  B.  C. 

Review  of  Indicators  used  in  Volumetric  Ancdysls.     G. 

Lunge.  Ber.  18,  3290-3291. 
The  number  of  indicators  introduced  recently  into 
alkalimetry  has  become  largely  extended,  and  increases 
steadily.  Certain  Institutes  ignore  this  fact  aiid  continue 
to  employ  exclusively  the  apparently  beatified  litmus 
solution.  This  appears  strange,  because  not  only  is 
litmus  very  much  less  sensitive  than  other  indicators, 
but  tlie  boiling  of  the  solution,  as  required  in  many 
cases,  whereby  the  glass  vessel  is  attacked  and  alkali 
dissolved,  causes  an  addition  to  the  errors  of  analysis. 
Many  indicators  which  are  not  atlected  by  CO-j  allow  of 
titration  in  a  cold  solution.  A  series  of  indicators  and 
their  .sensitiveness  has  been  experimented  upon  by  K.  S. 
Thomson  [Chem.  News,  47,  123,  135,  184 ;  49,  32,  38,  1 19  : 
52,  18,  29).  Thomson  finds  methyl  orange  to  be  one  of 
the  most  sensitive  and  useful  indicators  for  alkalis, 
iriineral  acids,  etc.  The  objections  formed  against  it  are,  in 
eonsequenceof  the  solution  having  been  too  concentrated  or 
the  titration  madein  allot  solution,  and  also becauseinstead 
of  metlivl  orange  one  of  Witt's  tropeolines  has  probably 
been  used.  Fisher  and  Phillip  have  recently  recom- 
mended the  use  of  the  iionsulphonated  methyl  orange  or 
dimethylamidoazobenzene.  The  author  does  not  find 
it  as  sensitive  as  metliyl  orange.  These  results  have 
also  been  confirmed  by  K.  J.  Tliomson.  II.  Engel  and 
.1.  Ville  have  recently  called  attention  to  two  new- 
indicators,  indigo-sulphonic  acid  and  Poirrier's  cotton 
blue  C4L.  The  former  onlv  indicates  the  change  of  colour 
slowlv,  and  is  therefore  useless  ;  the  latter  gives  a  sharp 
indication,  but  unfortunately  the  colour  changes  before 
the  caustic  alkali  is  neutralised. — J.  B.  C. 


Proposed  Scheme  for  the  Detection  of  the  Organic  Colour- 
ing Matters.     O.  N.  Witt.      Chem.   Ind.  9,  1—7. 
The  number  of  artiflcial  colouring  matters  used  in  the 
trade  is  very  large,  and  the  difliculty  in  distinguishing 
them  is  increased  by  the  fact  that  the  same  colouring  mat- 
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ter  is  sold  under  different  names.     Tlie  object  of  tiie  pre- 
sent |)ai)er    is   to   give   a   method   for   the   qualit.itive 
analysis  of  some  of  tlie  more  imjiortant  coUiuriut;  mat- 
ters.     Tliey   are   arr.iii^'ed  arccudiiig    to   tlie   reactions 
which  tliey  give,      liefoie  analysing  the  dyestutt'  it  is 
inniortant  to  know  whetlier  it  is  a  niixtnre  or  a  single 
substance.      This  may  be  ascertained  in  the  following 
way.     Some  of  the  jHiwdered   substance    is   spread  on 
filter  paper,  and  tlie  latter  is  moistened  on  tlie  under 
side  with  water  or  alcohuj.     The  p.'iper  is  stained  in  the 
case  of  a  homogeneous  sulistaiiee  with  streaks  of    the 
same  shade  of  colour.     In  other  cases  different  shades 
will  run  side  by  side  and  maybe  readily  detected.    The 
dilference  is  more  readily  observed  in  transmitted  light. 
The  appro.ximate  quantities  in  the  mixture  may  also  be 
estimated.     This  is,  so  far,  of  importance,  as  it  may  be 
necessary  to  distinguish  actual  mixtures  from  a  colour 
made  to  a  certain  shade  with  a  .slight  addition  of  another 
substance.     In  the  latter  case  the  colouring  matter   is 
practically  homogeneous,  and  may  be  analysed  accord- 
ingly.      Among    the  azo-colours,   mixtures  of    shades 
occur  which  are  so  similar,  that  the  filter-paper  method 
does  not  suffice  for  their  detection.      The  fact  that  these 
azo-comjiounds    dissolve   in   concentrated   H.^SO,    with 
characteristic  shades  m.ay   be  here  conveniently  utilised. 
The  powder  is  strewed  on  the  surface  of  perfectly  colour- 
less sulphuric  acid  contained  in  a  porcelain  basin.     The 
observer  will  see  at  once  if  the  particles  dissolve  with 
the  same  colour.     If,  for  example,   the   mixture  be  one 
of  orange  with  croceine  scarlet,  carmine  red  streaks  will 
form  beside  those  of  indigo  blue.     Mechanical  mixtures 
occur  most  frequently.      Sometimes  mixtures  are  [ire- 
pared  by  evaporating  solutions  of  the  ditt'erent  colouring 
matters.     In  this  case  the  test  of  the  dyeing  power  can 
only  be  employed,  as  the  substances  are  too  intimately 
associated  to  be  detected  by  the  above  methods.     This 
test  is  based  upon  the  fact  that  in  these  mixtures  one 
colouring  matter  has  a  greater  affinity  for  the  fibre  than 
the  others.     A  bath  of  the  colour  is  prepared,  and  small 
silk  or  woollen  skeins  are  successively  dyed  until  the 
bath  is  exiiausted.     If  a  mixture  is  present  the  hrst  and 
last  skeins  will  possess  distinct  shades.     For  example,  if 
the  dyestuti'  consist  of  a  mixture  of  green  and  violet, 
the  wool  hrst  absorbs  the  violet,    and   leaves   a  green 
solution,  which  imparts  all  its  colour  to  silk.     Impuri- 
ties in  a  homogeneous  colour  may  also  be  detected   by 
this  method.     These  tests  may  be  completed  in  a  few 
minutes  by  using  miniature  apparatus.     It  is  also  impor- 
tant to  determine  the   nnn-colouring  constituents,   such 
as  common  .salt.     The  colour  is  in  this  case  burnt  and 
tlie   chlorine   determined   in   the   ash.     Amongst  other 
adulterations,  the  following  may  be  mentioned  : — 

1 .  Stif/ar.  — On  account  of  its  high  price  this  substance  is 
not  largely  used.  Sugar  is  occasionally  coloured  with 
magenta  and  mixed  with  that  colour.  Its  crystalline 
form,  taste,  and  the  fact  that  the  powdered  crystal  is 
white,  afford  ready  means  of  detection. 

'2.  Dcj-tiin  is  easily  recognised  by  its  smell  on  dis- 
solving the  colour  in  boiling  water.  It  is  mostly  used 
with  rosaniline  colours.  Tlie  cidouring  matter  may  also 
be  separated  with  alcohol,  which  leaves  the  dextrin  un- 
dis.solved.  The  dextrin  may  be  determined  quantita- 
tively in  this  way. 

3.  Common  Suit  is  exceptionally    used    for    diluting 
cheap   and  soluble  colours,  as,  for  example,   Bismarck 
brown.     Alcoholic  extraction  of  the    colouring   matter  I 
may  be  here  employed.  j 

4.  Glauber's  Salt  is  par  excellence  the  diluent  for 
all  azo-colours.  Its  detection  may  be  effected  by  dis- 
solving the  colour  in  water,  precipitating  with  an  excess 
of  pure  sodium  chloride,  filtering  off  from  the  precipi- 
tate, and  testing  the  sulphuric  acid  in  the  llltrate.  This 
method  gives  approximately  quantitative  results.  To 
obtain  exact  ([nautities,  the  precipitate  with  sodium 
chloride  must  be  washed  on  the  filter  with  solution  of 
common  salt  until  free  from  II  SO^.  I 

i").  Magnesium  Sulpliatc  is  occasionally  employed  in 
place  of  the  above,  and  may  be  detected  by  a  similar 
method. 

It  is  .sometimes  of  interest  to  the  dyer,  and  espe- 
cially to  the  printer,  to  know,  in  the  case  of  a  basic 


'  colour,  with  which  acid  it  is  combined.  In  most  cases 
it  is  the  hydrochloride,  but  exceptions  are  not  unfre- 
quent.  Tlie  bivse  is  ]ireci]iitated  with  aninionia,  and 
the  acid  tested  for  in  the  hitrate.  In  some  cases,  as, 
eg.,  saffrauino,  this  method  cannot  be  employed.  The 
test  must  then  be  effected  in  the  solution  of  the  colour 
itself.  Double  zinc  chloride  salts  leave  an  ash  on  heat- 
ing, which  may  be  tested  for  zinc.  As  in  the  case  of 
a  basic  colour,  the  acid  is  tested  for,  so,  in  that  of  an 
acid  colouring  matter,  the  base  may  be  detected.  The 
substance  is  dis-solveil  in  water,   the  acid    precipitated 

i  with  pure  concentrated  HL'I  ;  the  base  is  found  in  the 
filtrate.  In  the  case  of  ammonia,  it  suffices  to  warm 
the  substance  with  caustic  soda.  The  colouring  matters 
in  the  following  list  are  grouped  according  to  the  shade 
which  they  imp.art  to  woollen  fibre.  A  preliminary  test 
must  in  every  case  be  niaile,  and  according  to  tlie  re- 

'  suit  the  colour  will  come  under  one  of  the  groups. 

Apparatus  and  Hear/ents  for  Anali/sis. 

In  addition  to  a  large  test  tube,  which  may  be  used 
as  a  colour  bath,  the  following  will  be  found  useful  ; — 

1.  A  number  of   clear  white   porcelain    basins    or  watcii 

glasses  placed  on  a  white  surface. 

2.  A  number  of  good  test  tubes. 

3.  Funnels  and  tilter  papers. 

4.  A  lamp. 

5.  A  pocket  spectroscope  which  gives  the  Frauenhofer  lines 

distinctly. 

6.  Apocliet  microscope. 

The  following  reagents: — Distilled  water,  pure  colour- 
less sulphuric  acid,  hydrochloric  acid,  ammonia,  zinc 
dust,  and  the  usual  qualitative  reagents. 

A.—llKT>  COLOIRS. 

I.  The  colour  is  insoluble  in  cold  anil  hot  if<ilcr,  easily 
soluble  in  alcohol. 

a.  The  alcoholic  .solution  is  salmon-red,  without 
fluorescence.  The  solution  in  concentrated  HjSOj  is 
red  violet. — Carniinaji/ilha. 

b.  This  colour,  not  widely  known,  is  manufactured 
b}'  Durand  and  Iluguenin,  of  Basel,  and  finds  a  limited 
application  in  calico  printing.  The  alcoholic  solution 
is  bluish-red  and  gives  an  intense  orange-red  fluorescence. 
It  gives  a  broad  absorption  band  with  the  spectroscope, 
which  extinguishes  the  yellow  and  the  green.  The 
solution  ill  concentrated  H  St)<  is  green-grey.  On 
diluting  with  water  it  is  coloured  red,  and  a  violet-red 
precipitate  forms. — Mai/dala  Med. 

c.  Insoluble  in  cold  water,  soluble  in  hot.  Its  be- 
haviour in  alcoholic  solution  is  similar  to  that  of  Mag- 
dala  red,  but  it  gives  an  absorption  band  lying  more  to 
the  right,  so  that  a  portion  of  the  yellow  is  visible.  The 
solution  in  concentrated  H  SO^  is  colourless  ;  on  dilu- 
ting, each  drop  of  water  produces  a  red  tint,  which  dis- 
appears on  shaking,  until  the  dilution  reaches  a  certain 
point,  when  the  liquid  becomes  of  a  magenta  tint. — 
(Jiiinoline  lied. 

d.  The  alcoholic  solution  is  fluorcescent,  but  the 
fluorescence  is  greener.  The  solution  in  sulphuric  acid 
is  lemon  yellow  to  orange,  and  does  not  give  on  dilu- 
tion any  characteristic  change  of  colour. — Spirit  Eosine. 

c.  The  alcoholic  solution  is  a  dusky  bluish-red.  The 
.solution  in  H  SOi  is  green,  on  dilution  blue-red. — 
Rhodindine  (Indulineof  the  naphthalene  series). 

II.    Tlie  colour  is  more  or  less  soluble  in  cold  water, 
readily   in    boiling    vater. 
a.  Basic  Colours  (precipitated  with  caustic  soda). 

a.  The  aqueous  solution  is  blue-red  ;  on  the  addition 
of  II CI  or  1I,_,S0,  it  becomes  yellowish-brown.  Sodium 
acetate  reproduces  the  red  colour.  In  a  dilute  soluticm, 
which  is  faint  re<l,  on  the  addition  of  ammonia,  wool  is 
coloured  an  intense  red.  Zinc  dust  ilccolourises  the 
aqueous  solution,  and  the  colour  cannot  be  restored. 
The  solid  product  consists  either  of  distinct  green  cry- 
stals, or  a  metallic  green  powder  which  dissolves  in 
H.,SO,  with  a  yellow-brown  colour. —.^'»c/iSiH  (rubin, 
magenta,  aniline  red). 
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b.  lUue  veil   snlutiim.      Aniiiionia  foniis   a   llocc-nltiiit  | 
niiiiine  pieciiiitato,  exliiictible  liy  elliur,  ^'iviii^'a  yellow  | 
llllole^eellee.     Solution  in  coiicentiatcd  IljSOj  j;ieeii,  on  ' 
ililntiou  elianyiiii;  from  blue  and  violet  to  red  .—Taliii/lciie 
7.W  (neutral  red,  <j;enerally  very  iuiiiure;  the  reactions, 
llieref'ire,  are  not  distinct). 

;i.  Acid  Colours  or  Basic  Colours  of  the  Soffnoiinc 
(iroujj  (not  nrecipitated  with  caustic  .soda). 

«.  (Jn  addition  of  XaOH  to  the  aqueous  solution  a 
change  of  colour  is  luoduccd  :  the  Iniuid  is  coloured 
hlue.  Solution  in  H  SO,  hrownish-yellow,  on  dilution 
turning  redder. — Gn Heine. 

h.  The  aijueuus  solution  gives,  on  addition  of  alcoliol, 
a  distinct  grey  yellow  tluorescencc.  Addition  of  acid 
produces  no  precipitate.  Zinc  dust  decolou'ises,  but  in 
presence  of  air  the  original  colour  is  restored.  Solution 
in  H..SO4  green,  on  dilution  changing  to  blue  and  then 
to  Tsd.  —  Hiiffraiiinc  and  Siiffmnisol  (identified  by  the 
sliade  on  dyeing). 

c.  The  at^ueous  solution  is  a  pure  red,  and  gives  a 
greenish-yellow  fluorescence,  whichis  more  jironounced  on 
dilution. "  The  addition  of  acid  gives  a  yellow  llocculent 
precipitate,  soluble  in  ether.  The  ethereal  solution  is 
pure  yellow,  without  Huorescence.  Solution  in  H^SO,' 
yellow.—  Eosin. 

d.  The  aqueous  solution  is  of  a  bluer  red,  and  gives 
no  fluorescence.  .Acids  give  a  straw-yellow  precipitate, 
which  dissolves  in  ether  with  the  same  colour.  Solution 
in  HjSOj  golden  yellow.  Zinc  dust  in  the  aniinonijical 
solution  decolourises.  When  this  .solution  is  drop]ied 
on  to  filter  paper  it  is  immediately  coloured  intense 
blue-red.  (Distinction  from  Eosin). — Eosin  Scarlet 
(hroino-nitro  tiuoresceiiie). 

e.  Solution  blue-red  without  Huorescence.  Acids 
give  a  yellow  precipit.ite,  soluble  in  ether.  Solution  in 
H;SU4  orange  yellow.  Zinc  dust  and  ammonia  de- 
colourise, and  the  solution  becomes  in  air  only  very 
faintly  coloured. — PIdoxiii,  Rose  JSenyal  (distinguished 
by  difference  in  shade). 

/.  The  concentrated  hot  aqueous  solution  solidifies  to 
a  jell}'  on  cooling.  .Acids  ])roduce  a  brown,  tlocculent 
precipitate.  On  wanning  with  zinc  dust  and  ammonia, 
the  solution  changes  to  yellow  and  eventually  becomes 
colourless.  The  solution  in  H^^SOj  is  gra.ss-green .  (_>n 
dilution  it  changes  to  blue,  and  then  a  dirty  brown 
precipitate  forms. — Biebrich  Scarlet  (double  scarlet). 

f/.  Barium  chloride  added  to  the  aqueous  solution 
gives  a  Hocculent  red  precij>itate,  which,  on  boiling, 
becomes  crystalline,  and  simultaneously  dark  violet. 
Solution  in  H-SOj  is  indigo  blue,  changing  on  dilution 
10  violet  and  red. — Croccinc  Scarlet,  SB. 

h.  The  aqueous  solution,  with  the  slightest  trace  of 
acid,  is  coloured  pure  blue.  It  colours  cotton  in  aijucous 
solution  fast  red.  Solution  in  H-jSOj  slate  blue,  not 
changing  on  dilution. — Comjo  Red. 

i.  The  aqueous  solution  solidifies  on  cooling  with  the 
separation  of  brilliant  bronze-coloured  crystals.  Solu- 
tion in  H.SOj  violet,  on  dilution  a  brown  precipitate 
forms.  —  Xylidine  Ponceau  (from  a-naphlhol  sulphonic 
acid,  D.P.  -20,012). 

j.  Magnesium  sulphate,  added  to  the  concentrated 
aqueous  solution,  forms,  on  cooling,  long  silky  needles 
of  the  magnesium  salt.  Solution  in  HjSO,  violet. 
Wool  is  dyed  bright  scarlet. — Croceine  Snirlrt  iBcctra 
(from  diazo-naphthionic  acid  and  croceine-,'i-naplithol- 
sulphonic  acid). 

k.  The  aciueous  solution  produces,  on  addition  rd  cal- 
cium chloride  and  barium  chloride,  an  amorphous  lloccu- 
lent precipitate.  .Solution  in  H^^SOj  is  rose  or  carmine, 
forming,  on  dilution,  a  brown  red  jirecipitate. 

Colouring  matters  from  /J-naphthol  disulphonic  acid 
are  distinguishalde  by  their  different  shades  on  dveing. 
—Ponceau  R,  2R,  3R,  Anisol  Red  Coccine  (D.P.  SJi'Jl.). 

/.  Wool  is  dyeil  m.agenta.  In  the  aqueous  solution, 
calcium  chloride  produces  a  red  semi-crystalline  precipi- 
tate. Solution  in  II...SO4  blue-violet,  changing  ou 
dilution  to  wlL.—Add-azontbin  (D.P.  26,012). 


Hi.  A  deep  brownisli-red  solution,  ivhich  dyes  woid 
the  same  colour.  The  solution  in  IKSO4  blue,  ou  dilu 
tion  a  yellowish  brown  precipitate  is  formed. 

The  concentrated  b(.iling  aqueous  solution  gives,  on 
the  .addition  of  a  drop  of  saturated  solution  of  soda,  a 
crystalline  jirecipitate  of  the  sodium  salt  in  the  form  of 
brown  scales.   -/•'<«(  Red  (Rocellin). 

n.  Aqueous  solution,  Bordeaux  red.  .\  tlocculent 
amorphous  precipitate  with  calcium  and  barium  chloride. 
Solution  in  HjSOj  indigo  hhie. —Bordeaux  B.  (D.P. 
3-J-2!t). 

0.  Acjueous  solution,  blue  red,  which  is  decolouriseil 
with  NaOH.  Acetic  acid  restores  the  original  colour.— 
Acid  Magenta. 

A'.— VEI.LdW  AND  Ok.VSCE  COLOURS. 

1.  The  colour  is  insoluble  in  cold  water,  neurit/ or  quite 
insoluble  in  hot  water,  soluble  in  alcohol 

a.  Solution  in  lemon  yellow,  alkalis  and  acids  produce 
a  slightly  deeper  tint. — Plithaloi/uinone. 

b.  The  solution  is  golden  yellow.  Acids  produce  not 
change.  Alkalis  and  boric  acid  change  the  colour  to  a 
deep  reddish  hrown.— Turmeric. 

c.  The  solution  is  golden  yellow.  The  addition  of 
HCI  produces  a  red  colouration.  Amyl  nitrite  has  no 
action  on  boiling. — Dimithi/laniidoa~oben:ene. 

d.  Same  as  for  c,  but  amyl  nitrite  decolourises  and 
produces  an  evolution  of  nitrogen. — Amidoazohenzene. 

II.  The  colour  soluble  in  cold,  very  soluble  in  hot  water. 
Soluble  in  cone.  H..SOi  without  a  deep  colouration. 

a.  Caustic  soda  produces  no  precipitation.  —  Acid 
Colours. 

a.  A  greenish  yellow  solution  with  a  bitter  taste. 
-Alkalis  cliange  it  to  dark  yellow.  Acids  have  no  action. 
— Picric  Acid. 

b.  Golden  yellow  solution.  Acids  produce  a  wliite 
precipitate.  — Martins  Yellow. 

c.  Golden  yellow  solution,  not  precipitated  by  acids. 
KCl  produces  crystallisation  in  line  needles. — Acid 
Naphthol  Yellow. 

d.  The  .solution  is  brown  yellow,  and  has  a  green 
fluorescence,  which  disappears  with  acids,  a  precipitate 
being  at  the  same  time  formed. — Fluorescein  (Vxamne) 
Benzijlfuvrescein  (Chrysolin). 

In  order  to  distinguish  these  two  colours,  a  more  exact 
investigation  of  the  separated  acids  is  necessary. 

r.  Solution  is  golden  yellow,  not  precipitated  by  acids. 

It  is  not  decolourised  by  zinc  dust  and  ammonia,  or  tin 

salt  and  HCI. — Quinoline  Yellow. 

,      (3.  Caustic  soda  produces  a  precipitate. — Basic  Colours. 

'      a.  Yellow  precipitate  with  alkalis,  soluble  in  ether, 

I  with  a  yellow  colour  and  green  Huorescence.  —  Phosjjhine. 

h.  Milk-white  precipitate  with  alkalis, soluble  in  ether 
to  a  cohmrless  solution,  with  a  greenish  blue  fluorescence. 
— Flavaniline. 

r.  ^lilk-white  precipitate  with  alkalis,  soluble  without 
colouration,  and  without  fluorescence  in  ether.  The 
yellow  solution  boiled  with  HCI  is  gradually  decolourised. 
— Auraniine. 

III.  The  colour  is  soluble  in  water.  The  E-jSOt  solu- 
tion is  strongli/  coloured. — Azo  Colours. 

a.   Caustii-  soda  produces  no  precipitate. 

a.  The  colour  on  wool  is  vellow.  The  aqueous  solution 
solidifie-,  on  cooling,  to  a  blood-red  jelly.  Solution  in 
H-jSOj  brownish  yellow. — Chnjsoiiline. 

b.  The  colour  on  wool  is  orange  brown.  The  solution 
does  not  gelatinise  on  cooling.  .Solution  in  H.St  )^  brown. 
—  Vesuvine  (Bismark  brown,  Phenjlene  brown). 

ji.   Caustic  soda  produces  no  precipitate. 

a.  Solution  in  H.JSO4  yellow  ;  on  dilution,  salmon  red. 
Solution  in  water  yellow.— /"««<  Yellow. 

b.  Solution  in  HjSt  )4  yellow  ;  on  dilution,  carmine 
red.     Solution  in  water,  yellow,  which  crystallises  ou 

K 


252 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTEY.     [April  29.  im. 


cooliiif;  ill  golilen  plates.     Dilute  acids  produce  a  reddish 
vicilet  precipitate.— yi/«7/(.i/Z  (hanije,  E/hi/l  Oiwit/e. 

c.  SoliitioH  in  H...S()j  violet  ;  on  dilulion,  red  violet, 
witli  the  sinniltaneous  foniiation  of  a  stcelgrey  precipi- 
tate. Solution  in  water,  yellow,  which  on  cooling  crys- 
tallises. Chloride  of  calcium  and  barium  form  insoluble 
precipitates.— 7'co/*fo/(/i<'  OU,  Dipheiitjlaminc  idloxv. 

(I.  Solution  in  H.^SOj  bluish  green  ;  on  dilution,  violet, 
with  formation  of  a  steel-blue  |)recii>itate.  Solution  in 
water,  yellow,  and  crystallises  on  coolinj;.  Barium 
chloride"  forms  a  yellow  salt,  which  crystallises  from  a 
large  ((uantity  of  water  in  plates.  — l'e//o«;  JSI  (I'oirrier). 

e.  Solution  in  ir.SOj  yellowish  green;  on  dilution, 
violet,  with  a  grey  precipitate.  Solution  in  water,  yellow, 
crystallising  on  cooling.  Calcium  chloride  iiroduces  an 
orange  precipitate,  which  on  boiling  changes  to  red,  and 
becomes  crystalline. — LcutroUnr. 

f.  Solution  in  HjSOi  carmine  red  ;  on  dilution,  yellow. 
Solution  ill  water,  vellow  ;  often  cloudy  ;  turning  red  to 
violet  with  alcoholic  caustic  soda. — Citronine  (Indian 
yellow,  Curcumine). 

ij.  Solution  in  H.,S()i  deep  orange  ;  no  change  on  dilu- 
tion. Aqueous  solution,  orange  ;  on  addition  of  calciuirt 
chloride  crystalline  calcium  salt.  — O/Wi^c  G  (D.P.  32'2y). 

h.  Solution  in  H„.S()^  brown-orange;  no  change  on 
dilution.  Aqueous  solution,  yellow.  Addition  of  little 
HCl  produces  crjstallisation  in  yellow  plates  ;  addition 
of  much  HCl  separates  the  free  acid  in  grey  needles. — 
Trupcolinc  0  (Clirysoin). 

i.  Solution  in  H^SI  >,  carmine  red  ;  on  dilution,  orange. 
Aqueous  solution,  reddish  orange.  Calcium  chloride 
precijiitates  the  red  calcium  salt,  which  crystallises  from 
boiling  water,  in  needles.  —  (Intitgc  II.  (ff-naphthol- 
orange  mandarine). 

j.  Solution  in  H„S()j  violet;  on  dilution,  orange. 
Solution  in  water  red-orange,  which,  on  the  addition  of 
NaOH,  changes  to  carmine-red.  --  Triqiroline  UUO 
(Orange  I). 

C— CJkeen  Colours. 

a.  Slightly  soluble  in  water,  with  an  olive  brown 
colour.  Alkalis  etiect  complete  solution  with  a  grass- 
green  colour.    H-jSOj  solution,  dirty-brown. — Cirriileine. 

b.  Readily  soluble  in  water,  with  a  green  colonr. 
Alkalis  jiroduce  a  rose-coloured  or  grey  precijiitate. 
Strong  acids,  a  yellow  colouration.  —  Victoria  Green. 
Brilliant  Green  (may  be  distinguished  by  their  dili'ereut 
shades  on  dyeing). 

c.  Readily  soluble  in  water,  with  a  bluish-green  colour. 
Acids  colour  it  yellow  ;  alkalis  decolourise  the  solution 
without  precipitation.  A  coloured  sample  is  turned 
violet  above  100". — Iodine  and  Metliyl  Green. 

d.  Readily  soluble  in  water,  with  a  faint-green  colour' 
ation.  Acids  increase  the  intensity  ;  by  a  further  addi- 
tion the  yellow  colour  is  produced.  Alkalis  decolourise 
completely.  Silk  and  bleached  wool  can  only  be  dye<l  in 
an  aoid  bath.  (Methyl  green  al.«o  in  a  neutral  bath.) 
Dyed  samples  may  be  heated  to  ITiO"  without  change. — 
Sidplionii-  Acids  of  Beiiz(ddehi/de  Green  (acid  green, 
Helvetia  green,  and  light-green  S). 

Z>.— Blie  COLCUItS. 

a.  Insoluble  in  water.  The  alcoholic  solution  is 
coloured  blue  of  ditVerent  shades.  HCl  does  not  modify 
the  colour,  Imt  precipitates  microscopic  green  crystals. 
NaOH  produces  a  brownish-red  colouration.  Cone. 
HjStJj  dissolves  it  with  a  light  reddish-brown  colour. — 
Rostiniline  and  Diphem/lainine  Bine  (distinguishable  by 
the  dyed  silk  samples,  better  by  gas-light). 

b.  Insoluble  in  water;  the  alcoholic  solution  is  coloured 
red  with  HCl.     Alkalis  have  no  action. — Indo/i/ienol. 

c.  Readily  soluble  in  water.  HCl  produces  a  green, 
NaOll  a  vicdet-red  precipitate.  Zinc-dust  deccdourises. 
The  colour  is  restored  by  the  action  of  the  air.  It  con- 
tains zinc. —Methylene  ISlue. 


d.  Soluble  in  water.  Acids  colour  it  yellowish-brown. 
Alkalis  produce  a  reddish  brown  precipitate. -Kic^o/'n 
Blue. 

r.  Kasily  soluble  in  water.  Alkalis  produce  dcoolour- 
isation.  \Vool  alisorbs  the  colouring  matter  from  the 
alkaline  .solution,  and  is  coloured  deep-blue  on  immersion 
in  dilute  acids. — Alkali  Bine,  H — tiB  (distinguished  by 
their  shades). 

/.  Easily  soluble  in  water  ;  dyes  only  in  an  acid-bath. 
Zinc-dust  and  ammonia  form  a  colourless  dye  bath,  as  in 
the  case  of  indigo.  Dilute  nitric  acid,  on  boiling,  des- 
troys the  ciAour.  —Iinliijocaniiine. 

q.  Insoluble  in  water ;  soluble  in  alcohol.  Alkalis 
colour  the  alcoholic  solution,  brown-red  to  violet.  Cone. 
H...S()i  forms  a  blue  solution.  Induline,  11 — UB  (the 
solubility  increases  with  the  redness  of  the  shade). 

h.  Soluble  in  water.  Acids  produce  a  blue  jireiipita- 
tion  ;  alkalis  a  red  to  violet  colouration.  Zinc  dust  and 
ammonia  produce  a  colourless  dye-bath  ;  dilute  nitric 
acid,  <m  warming,  does  not  decolourise. — Soluble  Indu- 
lines  (distinguished  by  their  shades). 

/.  The  commercial  product  is  a  grey  paste.  NaOH 
produces,  in  presence  of  air,  an  immediate  blue  colour. 
— Lencindopheuol. 

j.  The  commercial  product  is  a  grey  paste,  which 
dissolves  in  NaOH  without  a  blue  c(douration.  The 
addition  of  grape  sugar  and  (on  warming)  indigo-blue, 
separates  in  crystals. — o-Niirophen i/lpropiolic  Acid. 

.&'.— Violet  Colours. 

a.  Scarcely  scduble  in  water  ;  soluble  in  alcohol.  The 
solution  in  H..SO4  has  a  cinnamon  brown  colour.  — 
Uip/ieni/lrosainline  (regina  purple). 

i.  S(duble  in  water.  Alkalis  give  a  precipitate,  HCl 
colours  the  solution  first  green,  then  yellow. — Methyl 
Violet,  11— GB,  Ilofniaun's  Violet  (distinguished  by  their 
shades). 

c.  Not  very  s(duble  in  water.  Alkalis  produce  a  violet 
precipitate.  Cone.  H.SOj  dissolves  itwitli  a  grey  colour. 
On  dilution  the  solution  changes  successively  to  grey- 
green,  light-blue,  bluish-violet,  rnd  lastly  reddish-violet. 
— Mauveine  (I'erkin's  violet). 

d.  Soluble  in  water.  Acids  precipitate  a  blue,  alkalis 
a  reddish-violet  substance.  With  zinc-dust  in  acid  and  in 
ammoniacal  solutions,  it  forms  a  reduced  dye-bath.  Solu- 
tion in  cone.  H„SO,  cinerald-green  ;  on  dilution,  light- 
blue. —i«i(</i'»  Violet  (thionin). 

e.  Soluble  in  boiling  water.  HCl  colours  it  pure  car- 
mine. Cone.  H  SOj  produces  a  blue  ;  on  dilution,  a  red 
colour. — Gallocyauinc. 

/.  Solulde  in  water,  with  a  reildish-vioht  <-olour.  (In 
addition  of  alcohol  it  gives  a  carmine-red  fluorescence. 
Cone.  1LS(  ij  dissolves  it  with  an  emerald  green  colour. 
On  dilution  the  liquid  becomes  blue  or  violet. — Aimthyst, 
fnchsia,  Girojle  (violet sail'ranine  colours,  with  elhylateil 
nitrogen  and  methylated  hoinologues  of  i>lieiiosatrranine). 

Those  colours  which  are  omitted  in  the  above  list  will 
be  considered  by  the  author  in  a  future  paper. — J.  R.  C. 


Characteristic  Reaction  of  Vanillin.    V.  Tieniann.     Ber. 

18,  :«y3— .'UUG. 

It  is  known  that  aijueous  solutions  of  vanillin  assume  a 

bluish  violet  colouration  with  ferric  chloiide.      It  is  here 

.shown   that  on  heating  the  solution,  dehi/drodivanillin, 

C,.,H.(OH).,(COH),j(OCH,).„  separates  iVom  the  liquid 

in  line  white  needles  sparinjjiy  soluble  in  water,  alcolujl, 

ether,  benzene  and  (diloroform,  but  readily  soluble  in 

alkalis.     The  pure  substance  melts  at  '.V)'i — 304\  and  is 

derived  from  two  molecules  of  vanillin  by  the  abstraction 

]  of  two  atoms  of  hydrogen.      Its  formation  is  analogous 

1  to  that  of  dithymol  from  thymol,  cedriret  from  ethylic- 

:  dimethylpyrogallol  ether,  and  of  indigo  from  indoxyl  by 

means  of  the  same  reaction.     When  dehydrodivaiiillin 

is  heated  with  sodium  methylate  and   methyl   iodide, 
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dimcth)jldrhyrlrodivatulliii,  Ci,H4(COH),(OCH3),  is  ob- 
taiiieil.  It  crystallises  in  white  needles  melting  at  1.S7 — 
13S'.  is  insoluble  in  water  and  alkalis,  but  more  soluble 
than  dehydrodivanillin  in  alcohol  and  ether.  When 
deliydroilivanillin  is  fused  «ith  caustic  potash  it  is  con- 
verted into  delnjdrodiprotrjattechtiir  acid  ('i;H4(OH)4 
(COllHlj.  After  fusion  the  melt  is  dissolveil  in  water, 
and  the  acid  liberated  by  the  addition  of  hydrochloric  acid. 
It  is  piiriried  by  conversion  into  the  calcium  salt,  which 
is  subseijuently  decomposed  by  hydrochloric  acid.  .\n 
•imorphous  Hocculent  precipitate  is  obtained,  which  on 
drying  melts  at  above  300  .  This  compound  is  slightly 
soluble  in  water,  and  more  soluble  in  alcohol.  With 
ferric  chloride  it  gives  the  characteristic  colour  reactions 
of  protocatechuic  acid,  with  copper  sulj)hate  a  brownish 
red,  with  silver  nitrate  a  brown,  with  lead  acetate  a  white, 
and  with  zinc  sulphate  a  white  precipitate.  The  salts  of 
the  alkalis  and  alkaline  earths  with  this  acid  are  soluble  in 
water.  The  author  concludes  from  these  observations, 
i.nd  especially  from  the  formation  of  dehydrodiprotoca- 
techuic  acid,  that  the  compounds  described  by  him  are 
probably  derivatives  of  diphenyl. — D.  B. 


^ontblp    ipatent   list. 


-GENEKAL    PLANT,    APPAKATUS, 
MAC'HINIsRY. 

APPLICATIONS. 


AND 


tOI2  O.  Klaunig.  Halifax.  Improvements  in  apparatus  for 
steaming  and  drying  solutions  and  other  substances.  Complete 
specification.    March  23 

tOt.i  O.  H.  t'astle,  London.  Improvements  in  machines  for 
manufacturing  ice.    Complete  specification.    JIarch  23 

iOt7  A.  B.  Frenzel,  London.  Improvements  in  vacuum  pans. 
Complete  specification.    March  23 

4096  J.  Laidlaw  and  A.  J.  Liversedge.  Glasgow.  Improve- 
ments in  the  construction  of  centrifugal  machines,  otherwise 
known  as  hydro-extractors.    Complete  specification.     JIarch 

1159  J.  n.  Alsing,  London.  An  improved  triturating  cylin- 
der.   Complete  specification.    March  24 

4161  A.  Laing.  London.  Apparatus  for  ventilating  stoke 
holes  and  supplying  boiler  flres  with  heated  air.  Complete 
specification.    March  21 

4247  B.  H.  Thwaite,  Liverpool.  An  improved  gas  generator 
and  boiler  furnace.    March  26 

1267  J.  Lockhart.  .Sheffield.  Improvements  in  heating 
apparatus,    ilarch  26 

1314  A.  H.  Smith.  London.  An  improved  injector  for  steam 
boiler  and  other  furnaces.    .March  27 

4122  W.  A.  Kntwistleand  1'.  Smith,  Manchester.  Improve- 
ments in  lubricatmg  and  protecting  from  injury  the  leathers 
of  all  kmds  which  surround  the  rams  of  all  kinds"  of  hydraulic 
presses,  accumulators,  pumps,  and  all  other  machinerV  where 
leathers  of  all  kinds  are  subjected  to  pressure  or  friction 
March  30 

4429  L.  A.  Groth,  London— Communicated  by  A.  Traub, 
France.  A  new  or  improved  auxiliary  heater  for  boilers' 
furnaces,  etc.    March  30 

4430  L.  A.  Groth,  Ljndon— Communicated  bv  \.  E  Barthel 
L nit ed  Slates.  A  new  or  improved  furnace  grate.  Complete 
specification.    March  .SO 

1497  T.  W.  Beverley.  Sheflield.  Improvements  in  blowing 
apparatus.    March  31 

4.518  M.  Reuland.  London.  Improvements  in  drying  an- 
paratus.    March  31  j     ^     v 

1601  B.  I).  Healey.  Liverpool.  Improvements  in  gas-fired 
furnaces  tor  various  purposes.    April  2 

1609  T.  G.  Hardie.  Burnley.  The  combustion  and  destruc- 
tion of  town  refuse  and  other  matter,  also  as  a  crematory  —a 
special  form  of  furnace.    April  2 

1656  J.  S.  Sawroy,  London.  Improvements  in  filters  Com- 
plete specification.    April  2 

1700  E.  \.  Henwood.  London.  Improvements  in  the  con- 
struction and  ariangcment  of  furnaces  and  appliances  there- 
for, where  hydrocarbon  oil  in  conjunction  with  compressed  air 
or  steam  are  used  as  fuel.    April  3 

4736  H.  K.  Newton  London-Communicated  by  M.  Hanmore 
n.  Viin  Selons  JIattison,  and  H.  G.  Iveasbey.  United  States' 
An  improved  non-conducting  covering  and  composition  for 
pipes  or  tubes  and  other  ves-sels  or  receptacles.  Complete 
specification.    April  .i  h'^i^ 

.J'"k  ,"•■  ''"'"';  .I.^opdon.  Improved  apparatus  for  preventing 
the  bulging  ot  linings  of  boilers  or  other  vessels  emnloved  in 
Doiling  under  jiressure.    April  6  ' 

1869  1).  Hancock.  ]>.('.  Hancock,  and  A.  H.  Hancock  Strat 
ford.  Improvements  in  the  construction  of  valves  for  hot  and 
cold  water  and  other  fluids.    April  7 

1871    (i.   K.   Redfern.    London  —  Communicated    bv  Jl     H 
Simonet,    !■  ranee.     .Vn   improved    grinding   and    '    ■       ' 
machine.    April  7 


triturating 


4991  A.  .J.  Bell,  INIanchester.  Improvements  in  filters. 
I  April  10 

M'i2  A.  M.  Clark.  London— Communicated  by  H.  K.  L. 
Worms  de  Homilly.  France.  M\  improved  method  of  and 
apparatus  for  raising  and  forcing  liiiuids,  exhausting  air  and 
gases,  blowing,  boiler  feeding,  and  other  purposes.     April  10 

o2ol  C.  JC.  Davis,  London.  Improvements  in  apparatus  for 
mixing  liquids.    April  l.i 

5292  C.  Brader,  Manchester.  An  improved  covering  for 
steam  or  hot  water  pipes,  cylinders  and  boilers,  and  improved 
apparatus  for  preparing  the  same.  Complete  specification. 
April  16 

b'Mb  C.  Wicksteed.  London.  Improvements  in  tubes  appli- 
cable to  boilers,  condensers,  and  the  like.    April  16 

.5310  J.  R.  Aising.  London.  Improvements  in  the  construc- 
tion of  triturating  cylinders.    Complete  specification.    April  16 

5313  C.  E.  Gittens,  London.  Improvements  in  filters. 
April  16 

COMPLETE  SPECIFICATIONS  ACCEPTED/ 

I8S5. 

1      4889  F.  Maxwell-Lyte.     Crucibles,  muffles,  and  other  refrac- 
i  tory  apparatus.    April  20 

6066  \V'.  Weldon  — Conmiunicated  by  A.  R.  Pechiney  et  Cie. 
Apparatus  for  cooling  gases  and  vapours.    April  2 

6l73  H.  H.  Lake— Communicated  by  E.  Friedrich.    Improve- 
ments in  engines  or  boilers  in  which  steam  or  .a  mixture  of 
\  steam  and  hj-drocarbon  vapours  is  employed.    March  26 

6676  W.  S.  Boult.    Apparatus  for  "  washing "  or  separating. 
March  26 
7012  J.  Engelson.    .Steam  generators.    April  2 
I      7194  B.  J.  B.  Mills— Communicated  by  C.  Diencr  and  C.  A. 

Mayrhofer.    Electro-hydraulic  vacuum  apparatus.    April  16 
I  .  7237    J.  Imray— Communicated  by  La  Compagnie  de  Five- 
I  Lille.    Continuously  acting  centrifugal  apparatus.    April  16 
7618  .s.  H.  Johnson  and  C.  C.  Hutchinson.    Improvements  in 
filter  presses.    April  9. 

7677  H.  Thompson.  Furnaces  for  steam  boilers  and  other 
purposes.    April  6. 

7iKJ4  H.  H.  Lake— Communicated  by  F.  J.  Oakes.  Evapora- 
ting apparatus,    April  2 

8031  H.Caswell.  Improvements  in  and  relating  to  furnaces. 
April  20 

1886. 

2168  G.  Behrns.    Filtering  apparatus.    JIarch  26 

2182  F.  Grosvenor.    Filters  or  water  purifiers.    March  26 

2930    H.    Uavey   An    improvement    in    steam    generators. 

April  2 
3190    J.  B.  Alliott  and  G.   P.  Haughton.    Improvements  in 

centrifugal  drying  machines.    April  6 
3S59   It.  E.  Newton— Communicated  by  A.    Chesebrough 

Improvements  in  hot-air  furnaces. 


ir.— FUEL,  GAS,  AND  LIGHT. 

APPLICATIONS. 

1016  W.  P.  Thompson,  I.,iverpool— Communicated  by  A.  .1 
Ambler.  United  States.  Improvements  in  apparatus  for  the 
production  and  utilisation  of  vapour  fuel.  Complete  spccifi- 
tion.     March  23 

1099  A.  Dempster.  Elland.  A  new  or  improved  apparatus 
for  purifying  and  enriching  coal  gas.  Complete  specification. 
March  21 

1135  F.  ^lorth,  London.  Improvements  in  means  or  appara- 
tus tor  supplying  liquid  orgaseous  fuel  to  furnaces  or  fireplaces. 
JIarch  21 

1137  T.  F.  Veasey,  London.  Utilising  waste  heat  given  ofT 
from  chimnies  or  furnaces.    JIarch  24 

1163  A.  Thomas,  West  Cowes.  Regulating  the  flow  of  gas 
tar  to  be  used  as  fuel  in  gas  and  other  works,  to  be  called 
"  Tar  fire  regulator."    JIarch  25 

llSl  C.  Holy.  London.  Improvements  in  circular  or  round 
burners  for  burning  petroleum  or  similar  fluids.  Complete 
specification.    JIarch  25 

1206  E.  Brook.  London.  Improvements  in  apparatus  for 
making  gas.    JIarch  25 

4220  JI.  P.  AVatt  Boulton,  London.  Improvements  in  the 
application  of  heat  to  generating  and  heating  steam.  JIarch 
25 

4250  T.  Toward,  \Y.  Toward,  and  J.  Jleek,  N'ewcastle-on- 
Tyne.  Improvements  in  the  production  of  forced  draught  and 
its  application  to  steam-boiler  and  other  furnaces  for  burning 
small  coal  and  coal  dust.    JIarch  26 

1349  W.  von  Ruckteschell.  London.  A  new  combustible 
compound.  December  16,  1885;  previously  included  in  No. 
15175.  of  188.5. 

1151  G.  King,  Becton.  Improvements  in  fastenings  for 
retort  lids.    JIarch  .30 

1169  B.  Loomis,  London.  Improvements  in  processes  of  and 
apparatus  for  manufacturing  gas.  Complete  specification. 
JIarch  30 


The  dates  given  are  ihe  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  .Specifications 
thns  advertised  are  open  to  insptction  at  the  Patent  Office  inimedia  tely 
and  to  opposition  within  two  mouths  of  the  said  dates. 
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4498  K.  Proctor  and  F.  C.  Bell,  London.     An  improved 

means  of  and  apparatus  for  hcrnieticnlly  sealing  the  mouth- 
pieees,  doors,  covers,  and  lids  ot  gas  retorts.    JIaroli  31 

1582  VV.  .\.  Harlow.  London— Coninuinii'utcd  by  J.  V.  V\  .  A. 
.Tahnku,  Germany.  Improvements  in  lumps  and  lanterns  for 
burning  carbnretted  coal  gas.    April  I 

Kill  C.  C.  Jlarley.  Middlesbrough.  Improvement  in  marine 
boilers  bv  utilising  heated  gases  hitherto  wasted,    .\pril  2 

4617  J.  Dillamore,  London.  A  new  or  improved  apparatus 
for  removing  tar  from  the  hydraulic  mains  used  in  the  manu- 
facture of  coal  gas.    April  2 

4711  AV.  Hibbert,  Barnsley.  Reflecting  gas  light  and  heat 
radiator.    April  ;> 

476!l  .1.  Layeock  and  .1.  Baldwin,  Keighley.  Steam  tar  in- 
.jectorand  tar  biirner.    .\pril  ti 

1785  U.  Hutchinson,  London.  Improved  apparatus  for  the 
application  ot  the  thermodynamic  energy  of  petroleum  and 
similar  combustible  fluids  to  the  propulsion  of  loeomotives, 
tram-cars,  torpedo  and  other  boats  or  vessels,  and  to  the 
driving  of  stationary,  portable,  and  other  (ingincs.    April  (J 

5021  H.  11.  Lake,  London-  Coiuiuuiiicatcd  by  L.  Cliiie.  United 
States.  .\n  improved  artiticial  fuel.  I'ornplete  specilication. 
April  10 

5118  If.  .Johnson,  Dudley.  Improvements  in  application  of 
gas.    .\pril  Lf 

5207  H.  Buinby  and  X.  L.  Wieputte,  Liverpool.  Improve- 
ments in  or  relating  to  the  utilisation  of  coke  dust  or  refuse. 
April  U 

.5311  J.  A.  Drake,  Halifax.  An  improved  construction  of 
apparatus  employeil  for  heating  gas  retorts.    April  IG 

5348  VT.  \V.  Box,  Westminster.  Improvements  in  gas  retort 
lids  and  fastenincrs.    April  Itl 

5412  H.  Hawkins,  Westminster.  Improvements  in  gas  retort 
lids,  cross  bars,  and  appliances  for  lightening  the  said  lids. 
April  19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 


and  other  dyes  or' colours  by  means  of  benzylaniline  or  its 
homologues,  and  the  application  thereof  to  vegetable  and 
animal  materials.    April  5 

5,333  G.  Epstein.  London.  Improvement  in  obtaining  albu- 
men and  colour  or  dye. 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

9214  M.  HoflTmiinn  and  A.  Weinberg.  Production  of  new  azo- 
colours.    April  IG 

v.— TEXTILES  :  COTTON,  WOOL,  SILK,   Etc. 
A  P  PLICA  TIONS. 

1171  N.  ^I.  Bateson,  London.  An  improved  apparatus  for 
ascertaining  the  percentage  of  sand  or  other  foreign  substances 
in  raw  cotton  and  other  fibre.     March  25 

432:1  B.  Fiegel.  London.  An  improved  isolation  process  for 
the  preparation  of  fibrous  spun  or  wo\en  material  of  all  kinds. 
Complete  specification.    March  27 

1171  H.  H.  Lake.  London— Communicated  by  J.  T.  Waring. 
Ignited  States.  Improvementa  relating  to  the  preparation  of 
animal  fibres  for  felting.  Complete  specifleation.  JIarch 
30 

1780  F,.  Tweedy.  H.  L.  Brevoort,  and  .1.  L.  Itobcrts.  Ijondon. 
Improved  processes  for  preparing  fur  for  felting.  Complete 
specification.    April  G 

4781  E.  Tweedy.  H.  L.  Brevoort,  and  J.  L.  Roberts.  London. 
Improved  processes  for  preparing  fur  for  felting.  Complete 
specification.     .Vpril  G 

5111  H.  Brummer,  London.  A  new  or  improved  fibrous 
I  material,  and  methods  for  manufacturing  the  same.     April  19 


1835. 

4023  C.  J.  Ball.  Expanding  gases  and  vaponrising  fluids  by 
direct  intermixture  and  molecular  contact  with  heated  gases. 
March  30 

6059  J.  McNair.  Furnaces  of  retort  chambers  used  in  gas 
manufacture,  and  means  for  supplying  heated  air  thereto. 
March  30 

G257  C.  D.  Abel— Communicated  by  F.  A.  M.  Alavoine. 
Hydraulic  mains  for  gas-work-^.    March  3U 

G931  A.  Gontard.  Purification  of  air  or  gases  from  solid  or 
gaseous  impurities,  and  apparatus  therefor.    March  30 

6971  N.  Frere— Communicated  by  A.  Elu  and  E.  Courcelles 
System  of  heating  by  electrieity.    April  13 

7242  G.  G.  M.  Hardinghaui— Communicated  by  J.  Grouvelle. 
Means  for  distributing  heat  by  radiation.    March  26 

7358  A.  M.  Chambersand  T."  Smith.  Improvements  in  coke 
ovens,  and  in  methods  and  apparatus  for  collecting  the  pro- 
ducts of  combustion  therefrom.    April  20 

7701  J.  Y.  Johnson— Communicated  by  C.  Goublier.  Manu- 
facture of  candles.    April  6 

7791  S.Butler.  Apparatus  for  mixing  and  heating  materials 
for  manufacture  of  patent  fuel.    April  9 

7805  J.  Piatt.  Cleans  for  heating  the  air  supply  to  furnaces 
for  metallurgical  and  otiier  iiurposes.    April  21) 

8178  E.  Green.     Fuel  economist'rs.    April  20  I 

9650  H.  E.  H.  Wallis  and  H.  T.  Katclitf.  Carburettingappa- 
ratuE  for  burning  coal  gas  with  hy  drocarbons.    A  pril  13 

15286  C.  A.  von  Welsbach.      An   illuniinant  appliance  for  ' 
gas  and  other  burners.    March  30 

16080  E.Johnson.  Improvements  in  open  grates  and  stoves 
for  saving  of  fuel  and  consumption  of  smoke.    Alareli  30 

1886. 

2950  J.  Parkes.  Apparatus  for  enriching  illuminating  gas. 
April  13 


III.— DESTRUCTIVE    DISTILLATION,    TAU 
PRODUCTS,  Etc. 

APPLICATIONS. 

4091  W.  M.  Eraser,  Glasgow.  Improvemcnis  in  apparatus 
and  arrangements  for  distilling  mineral  oils.  Complete  specifi- 
cation.     March  21 

1713  J.  C.  Mcwburn,  London— Communicated  by  La  Societe 
A.  Uenard  et  Duron.  France.  A  process  of  and  apparatus  for 
treating  colophony  and  other  resinous  substances  to  obtain 
benzene,  toluene,  xylene,  and  other  products,    .\pril  5 


IV. -COLOURING  MATTEliS  am.  DVKS. 

APPLJ('AT/()XS. 

1387  H.  II.  Lake.  Tjondon  — Communicaled  hy  A.  Leonhardt 
&  Co..  through  Wirtli  &  Co..  GiMinany.  Improvemcnis  in  and 
rclathig  to  the  manufactiie  of  colouring  matliTs.    Marc-h  29 

1687  T.  Maxwell  and  .L  Young.  (Jlasgow.  Iinprovements  In 
the  manul'aetiire  of  colouring  matter,    .\pril  3 

1711  J.  C.  Jlewburn.  London— Coinmiinicali^d  bv  La  Soei^le 
A.  Collineau  et  Cie.,  France.    The  production  of  lilaek,  violet. 


VI.— DYEING,  CALICO  I'RINTINli,  PAPER 

ST.VINING,  AND  RLEACHING. 

APPLICATIONS. 

4389  J.  Y.Johnson,  London— Communicated  by  X.Lecomtte, 
France.  Improvements  in  dyeing  and  bleaching  cotton  or 
other  filirous  materials,  and  in  apparatus  connected  therewith. 
Jlarih  29 

1839  W.  Birch,  Manchester.  Improxements  in  apparatus 
for  washing,  soaping,  dyeing,  and  dunging  woven  fabrics. 
April  7 

5113  M.  Oldroyd  and  J.  W.  Hcpworth,  Halifax.  Improve- 
ments in  "Oldroyd's"  burl  dyeing  machines.  Complete 
specification.    April  13 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

7187  J.  C.  Mcwburn— Comnuinieated  by  G.  Lombard  et  Cie. 
Purifying,  bleaching,  dyeing,  etc..  yarns  or  threads.  March  3U 


.    VII.— ACIDS,  ALKALIS,  and  SALTS. 
APPLICATIONS. 

1070  E.  Arthur  and  E.  M.  Arthur.  London.  An  improved 
process  for  obtaining  crystallised  sulphate  of  calcium.  March 
23 

4388  T.  Capper.  London-Communicated  by  S.  Pick.  Austria. 
Improvements  in  apparatus  used  in  the  manufacture  of  am- 
monia soda.    Slareh  29 

47.37  G.  J.  C.  M..  Baron  de  Liebhaber.  London.  New  caustic 
powders  for  the  removal  of  paint  and  other  deposits.     April  5 

1712  11.  L.  l'atlin.son.  .inn.,  London.  Treating  tersiilphides 
or  polysulithidcs  of  barium  and  strontium  so  as  to  recover  the 
barium  and  strontium  and  obt.Tin  other  products.    April  5 

4922  C.  F.  Clans.  South  Wimbledon.  Iini>ro\ements  in  the 
manufafMure  of  carbonate  of  soda  and  of  carbonate  of  potash, 
and  in  the  treatment  of  residual  jiroducts  obtained  in  such 
manutaetnre.    April  8 

.'iDlG  .1.  II.  .lohnson.  London  -Communicated  hy  J.  L.  Kessler. 
France.  Improved  process  in-  means  for  expelling  sulphuric 
acid  in  cxress  from  siilphiites  and  bisulphates.    April  10 

.5031  N'.  B.  Powter.  Loudon.  An  improved  process  ot  treat- 
ing phosphatic  earths  and  rocks,     .\pril  10 

5170  J.  ^lactcar.  (Hasgow.  Improvements  in  the  manufac- 
ture of  hydrates  of  strontia  and  ot  baryti.  Complete  specifi- 
cation.   April  II 

,5255  A.  t'hantreusc  and  1.  Farinaux.  Liverpool,  A  new 
or  improved  apparaius  applicable  for  use  in  eauslieising 
alkaline  lyes,  dissolving  chloride  of  lime,  and  the  like. 
April  15 

.V326  T.  Twynam.  London.  Improvements  in  the  production 
of  alkaline  carbonates  ami  hjdratcs.    -Vjiril  IG 

( ■IIMI'LETE  SI'E(  'IFIl '.(  TIOAS  A  <  ■<  EI'TED. 

18&"). 

.'lTSS  H  .B.  Condy.  Manufaclure  of  hyposulpliates  and  sul- 
phates ot  alkalis.    March  30 
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6866  T.  Twynani.  Proriuction  of  soluble,  phosphates  of  the 
alkalis  in  the  manufacture  of  steel  anil  iron.    April  6 

6867  T.  Twynam.  Production  of  alkaline  phosphates  in  the 
manufacture  of  iron  or  steel  from  phosphoric  pig  iron. 
April  2 

7136  K.  F.  Trachsell.  Producing  hydrate  or  carbonate  of 
strontium  or  of  barium.    April  0 

1886. 

1861  G.  II.  N'ichols.  W.  It.  Nichols,  and  J.  B.  F.  llcrrcshoff. 
An  improved  sulphuric  acid  tower.    March  26 

2233  M.  H.  Pryor  and  \.  C.  Jameson.  Extraction  of  nitrate 
of  soda  and  other  salts.    March  30 


VIH.-GL.\S,S,  POTTERY,  and  EAUTHENAVAKE. 
APPLTCATIONS. 

i2S2  T.  Ide,  London.  Improvements  in  moulds  for  bending 
plate  and  sheet  glass.    March  26 

432.")  H.  Norris.  London.  Colouring  glass,  porcelain,  china, 
and  other  like  substances  to  imitate  stained  glass,  and  for 
mounting  same  or  not  with  leaden,  metal,  wood,  or  paper 
borders  for  decorative  purposes,  intended  to  be  called  "  Acm^ 
vitic."    March  27 

ij09  J.  G.  Sovvcrby,  London.  An  improvement  in  the  tire 
polishing  of  glassware.    March  31 

1887  S.  G.  L.  Giles  and  W.  J.  Petrio.  London.  Improvements 
in  the  method  of  decorating  Lincrusta-Walton.  Tynecastle 
tapestry,  ca'corium,  and  other  similar  embossed  materials 
employed  for  the  decoration  of  walls  and  other  surfaces. 
April  7 

5187  J.  Laur,  London  ;  and  W.  Walker,  Liverpool.  Improve- 
ments in  the  ornamenting  of  glass,  and  applying  it  to  the 
(covering  of  walls,  ceilings,  and  other  architectural  purposes. 
.Vpril  U 

5213  AV .  K,  Fitch,  London.  Improvements  in  the  manufac- 
ture of  glass  bottles,  and  apparatus  therefor.    April  11 

.i2!ll  I>.  Uylands  and  H.  Lindsa.v-Bucknall,  Harnslcy,  Im- 
provements in  glass  smelting  furnaces.    April  16 

COMPLETE  SPECIFICATIOX  ACCEPTED. 

1885. 

7100  W.  R.  Readwin.  Backing  or  grounding  glass  by  work- 
ing or  blending  powdered  metals  thereon,  and  imparting  a 
metallic  lustre  thereto.    March  30 


IX.— BUILDING    MATERIALS,     CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATIONS. 

421,5  J.  Bricrley,  Halifax.  Improvements  in  floors  of  wood 
and  earthenware  combined.    March  26 

4281  W .  Hcllier.  London.  Improvements  in  brick-moulding 
machines.    Complete  specification.    March  26 

4330  G.  H.  Couch.  London.  Improvements  in  and  applic- 
able to  brick,  stone,  terra-cotta,  concrete,  or  other  walls. 
March  27 

4331  G.  H.  Couch.  Improvements  in  roofing  tiles  and 
flushing  tiles  around  chinmeys  and  party  and  parapet  walls. 
March  27 

4332  G.  H.  Couch.  Improvements  in  ridge,  hip  and  ivall 
tiles.    March  27 

4872  I).  Cottier,  London.  Improvements  in  the  production 
of  imitations  of  stone,  marble,  terracotta,  and  such  like,  for 
the  decoration  of  buildings,  statuary,  and  other  surfaces. 
April  7 

4977  G.  Spink.  London.  Iniprovine  the  manufacture  of 
bricks  by  means  of  a  bottom  panel,  the  effect  of  which  is  to 
economise  the  consumption  of  raw  material,  and  improve  the 
surface  iind  quality  of  the  brick,  and  facilitate  the  drying  of 
the  brick.    April !) 

5189  W.  Benson  and  L.  Gunning.  London.  Improvements 
in  means  for  imparting  surface  designs  or  patterns  to  bricks, 
tiles,  and  other  like  articles.    April  14 

.5321  M.  Hussey.  London.  Improvements  in  roofing  and  other 
tiles.    April  16 

COMrLETK  Sl'ECIFICA  TIOXS  ACCEI'TEIK 
188.5. 

oOOl  W.  R.  Lake— Communicated  by  \.  van  Berkel.  I're- 
servation  of  wood  blocks  for  paving  purposes.    March. 30 

6025  VV.  Montgomery.    Fire-resisting  cement.     March  .30 

7082  J.  F,  Kbner.  .\dhcsive  anti-dry-rot  composition  for 
scrurintr  parr)uet  flooring  to  stone,  etc. 

7189  \V.  .loy.  Manufacture  of  cement,  and  apparatus  there- 
for.   ,\pr'il  2 

7311  <i.  M.  Garrard.    Presses  for  pressing  tiles.    March  26 

7.339  H.  K.  Snelgrove.  Firp-iiroof  ceilings  and  floors,  and 
blocks  or  tiles  therefoi-.    A  j.iril  9 

79C7  \.  H.  Stott,  J.  A.  Slolt.  and  .\.  II.  Stott,  iun.  Fire-proof 
flooring.    April  9 


8306  H.  R.  Vaughan.  Mouthpieces  and  dies  for  machines, 
etc..  for  nianufacl  uring  bricks  from  plastic  clay.    April  L'O 

12383  A.  C.  Ponton.  Manufacture  of  artificial  stones  and 
concretes.    April  6 

1886. 

189  L.  J.  Cadwell.  Drying  apparatus,  chiefly  for  granular, 
pulverulent,  and  similar  substances.    March  30 

1912  G.  WooUiscroft  and  T.  Freeman.  Machinery  for  and 
method  of  constructing  tiles  of  an  improved  construction. 
.\pril  20 

2659  C.  Spackman.  System  of  drying  the  prepared  mixture 
of  raw  materials  for  the  manufacture  ot  Portland  cement. 
March  26 


X.— METALLURGY,  MINING,  Etc. 
APPLICATIONS. 

4020  G.  Chapman,  Glasgow.  Preparing  purple  ore  or  other 
fine  ore  of  iron  for  smelting.    March  23 

1054  C.  L.  Ilartsfeld,  London.  Portable  blast  furnace  plant. 
Complete  specification.    March  23 

4113  G.  Dyson.  Leeds.  Apparafis  for  securing  the  chaplets 
used  in  supporting  cores  tor  castings.    March  24 

4177  J.  \V.  Wailes,  Liverpool.  Improvements  in  and  in 
connection  with  furnaces  and  regenerators  for  use  in  the  pro- 
duction of  steel.    March  25 

4200  A.  H.  Anderson  and  .1.  Noad.  London.  Improvements 
in  and  connected  with  the  extraction  of  gold  and  other  precious 
metals  from  ores  and  other  .substances  or  products  containing 
such  metals.    March  25 

4340  A.  Beaudry  and  F.  H.  Cunningham,  London.  Im- 
jirovements  on  power  hammers  for  forging  iron  and  steel. 
March  27 

4369  T.  II.  Johns.  London.  Improvements  in  process  and 
machinery  for  cleaning  tin  and  terne  plates.    March  29 

4379  C.  T.  Cayley,  London.  Improvements  relating  to  the 
hardening  or  tempering  of  steel  bullets  or  projectiles  and 
similar  articles,  and  to  apparatus  therefor.    March  29 

4536  \V.  Penrose  and  W.  Hackney,  Swansea.  Improvements 
in  the  manufacture  of  open  hearth  steel.    April  1 

4631  1).  Williams.  Swansea:  and  E.  Jones,  Lee.  Apparatus 
for  cleaning  tin,  terne,  and  metal  plates.    April  2 

4695  J.  Noad,  London.  Improvements  relating  to  the  ex- 
traction or  separation  of  gold,  silver,  and  platinum  from  ores 
and  other  substances  or  products  containing  such  metals. 
Complete  specification.    April  3 

4723  1.  Fcnwick,  London.  Improvements  in  the  treatment 
of  waste  tin  cuttings.    April  5 

4750  J.  W.  Hall,  London— Conmiunicated  by  G.  T.  Lewis. 
Tnited  States.  An  improved  process  for  treatinp  lead  and 
other  ore  for  obtaining  the  metal  therefrom,  and  for  the  manu- 
facture of  white  pigment.    Complete  specification.    April  5 

4800  R.  Applegarth,  London.  Improvements  in  the  manu- 
facture of  cores  for  use  in  the  casting  ot  metals.    April  6 

4830  C.  L.  J.  Bech,  London.  Improvements  in  the  manu- 
facture of  tungsten  compounds.    April  6 

4955  H.  Kestcrton,  Birmingham.  Improvements  in  the 
manufacture  of  metallic  alloys.  Complete  specification. 
April  9  ^ 

5060  C.  M.  Pielsticker.  London.  Improvements  in  machinery 
for  the  production  of  bars  and  plates  of  steel  (and  of  other 
metals)  direct  from  the  molten  metal.    April  12 

5142  H.  Hall,  London.  Improvements  in  the  process  and 
apparatus  for  coating  metal  plates  and  sheets  with  tin,  terne, 
or  other  metals.    April  13 

5222  J.  Heath  and  W.  Frost,  London.  Improvements  in 
blasting  and  shot  tiring  in  mines  and  in  appliances  relating 
thereto.    Complete  specification.    April  14 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

.5262  T.  N'ordenfelt.  Furnaces  for  burning  naphtha  or  other 
volatile  liiiuids.  and  especially  applicable  for  melting  metals 
difiiculi  of  fusion.    March  26 

K!.53  11.  J.  Haddan— Conimnnicated  by.l.  Wezel.  Apparatus 
for  coaling,  roughening,  or  graining  metal  plates.    March  26 

7115  W.  Bcatson.  Improved  method  of  blasting  in  mines. 
A|iril20 

7179  J.  II.  Johnson— Communicated  by  La  Socicte  Anonyme 
Le  Ferro  Nickel.  Manufacture  or  treatment  of  iron  and  steel. 
March  .30 

7802  E.  Fletcher.  Eliminating  impurities  from  pig-iron 
durimr  its  conversion  into  malleable  iron  or  steel.    April  9 

7880  J.  P.  Keiiz.    A  new  bronze.    Aprilfl 

12823  W.  C.  Stirt'aiid  11.  U.S.  Bennett.  Manufacture  of  tubes 
and  ordnance  of  steel  and  iron.    April  13 

11276  W.  E.  Everitt.  ( 'asting  hollow  metallic  ingots  for  the 
manufacture  of  tubes,  and  mo)ilds  tlicrclor.    .Vpril  2 

1886. 

27  F.  A.  Ilerberlz.    Cupola  smelting  furnaces.    March  30 
3702  E  B.  Parnell.    Treating  certain  auriferous  and  argenti- 
ferous material    to  facilitate  the  separation  of  the  metals  con- 
tained therein.    April  16 
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XI.— FATS,   OILS,    AND   SOAP   MANUFACTURE. 
APPLICATIONS. 

4068  J.  Wcincck,  London.  Improvements  in  the  process  of 
preparing  stearic  acid.    Marcli  L'3 

HM  J.  Ij.  Wade,  tilasgow.  An  in\proved  lubricatinc  com- 
pound. ^  llareh  2!) 

1(>2.5  T.  I).  Harrison,  London.  A  new  or  improved  wasli  or 
compound  fortreatinf;.  wasliing,  or  cleansing  painted  and  other 
article.s  or  snlistaneea  leciuiriiig  such  treatment.    April  2 

t!l91  .1.  Higson,  Manclii-aier.  Improvements  in  the  manu- 
facture o(  soap  particidarlj  adapted  for  the  removal  of  warts. 
Complete  specitication.     April  10 

5020  A.  J.  Bonlt,  London—Communicated  by  J.  Monterrubio, 
Spain.  Improvements  in  the  manufacture  of  soap  and  in 
apparatus  tlierefor.     April  10 

■■)2:!n  K.  Tucker.  Ba.vhcad.  Stornoway.  Improvements  in 
treating  Hsh  curers'  and  kipper  offal  for  the  purpose  of  obtain- 
ine  oil  and  manure  therefrom,  and  for  obviating  the  nuisance 
that  usually  arises  from  such  operation.    Ai)ril  l.i 

.5277  H.  Lambert  and  G.  Greenwood.  London.  An  improved 
arrangement  of  apparatus  for  expressing  oil  from  oil-vielding 
vegetable  substances,  and  converting  the  residue  into'oilcakc. 
April  15 

.W28  H.  Hall.  London.  Improvements  in  the  preparation  of 
oils,  greases,  and  fats  for  use  in  the  manufacture  of  tin  and 
terne  plates.    April  lU 


COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

5383  A.  G.Hrooks— Communicated  hv  li.Gieberman.  Refin- 
ing or  separating  glycerine  from  fats  a'nd  oils.    April  20 

7072  O.  C   Hagemann.    Purification  of  glycerine,    .\pril  13 

7973  O.  C.  Hagemann.  Purifying  and  concentrating  elycer- 
ine.  etc.    April  20 

8051  O.  C.  Hagemann.  Treating  soap  leys,  to  obtain  products 
therefrom.    April  20 


XII.-PAINTS,  VARNISHES,  and  RESINS. 
APPLICATIONS. 

47.iO  ,T.  W.  Hall,  London— Communicated  by  (1.  T.  I^ewis, 
United  States.  An  improved  process  for  treating  lead  and 
other  ore  for  obtaining  the  metal  therefrom,  and  for  the  manu- 
facture of  white  pigment.    Complete  specification.    April  5 

5270  .1.  B.  Melvin.  London.  Improvements  in  the  manu- 
facture of  resinous  compounds.  Complete  specification. 
April  15 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

1601  T.  .1.  Pcarce  and  M.  W.  Beardsley.  liendering  sub- 
stances impermeable  to  air  and  liquids,  and  producing  a  com- 
pound suitable  for  use  as  an  antifouling  paint,  and  in  elcctrieal 
insulation.    April  2 

8008  P.  C.  Bunn.  Manufacture  of  pigments  from  by-products 
or  waste  of  lead  ores.     April  IB 


.Xlir.-TANNIN(;,  LEATHER,  GLUE,  AND  SIZE. 

APPLICATIONS. 

i^In  i/  '''•  ^Ja"hall  Canada.    Crimping  leather.    Jlarch  26 
.tOI!)  H.  J..  Harrow.  Nottingham.  Improvements  in  machines 
for  grounding  and  softening  skins  or  leathers.  Complete  speci- 
tication.   April  12  '^ 

5417  .1.  Palmer.  London.  Improvements  in  the  process  of 
unhairing  or  unwooling  hides  and  skins,  and  preparing  them 
for  tanning.    April  10 

CO. MP  LET  E  SPECIFICATIONS  ACCEPTED. 
1885. 


XV. -SUGAR,  STARCHES,  GUMS,  Etc. 
APPLICATIONS. 

4328  S.  Banner,  Liverpool.  Improvements  in  or  relating  to 
the  dissolving  or  combining  of  indiarubber  and  other  like 
gums,  and  to  the  application  of  compounds  so  formed  to  in- 
dustrial purposes.     March  27 

4398  A.  Hossi  and  C.  Hellfrisch,  London.  Improvements  in 
the  manufacture  of  dextrine.    March  29 

451B  P.  Jensen,  London— Communicated  by  JI.  C.  P.  Barbe 
Holland.  Improvements  in  apparatus  for  the  manufacture  of 
retined  sugar.    Complete  specification.    March  31 

41)79  C.  \V.  \.  Wallace  and  C.J.  II.  Bany,  London.  Im- 
provements in  the  manufacture  of  caramel.    April  3 

4801  C.  I).  Abel,  London- Communicated  bv  P.  S.  Sohnc, 
Germany.  Improved  jjrocess  for  Ihe  desaecharification  ot 
uiolassesand  sngar-syrnps  and  the  simultaneous  production 
of  oxalates  trom  the  salts  contained  therein.    April  0 

4918  O.  Iriiray,  London— Communicated  by  A.  K.  Kissel, 
(.ermany.  Jlanufacture  of  an  elastic  compound  in  imitation 
of  caoutchouc.    April  8 

5111  J.  U.  Seott  and  A.  .Scott,  Glasgow.  Improvements  in 
purifying  or  refining  saccharine  liquids  or  syrups.    April  13 

.53MI  J.  Swindlehurst,  Barrow-in-Furness.  The  •Swindle- 
hurst"  patent  impervious  elastic  composition.    April  19 

COMPLETE  SPECIFICATIONS  ACCEl'TFD. 

1885. 

8000  A.  Scyberlich  and  Trampedach.  Manufacture  of 
crystallised  grape  sugar.    April  IB 

1880. 

3727  II.  H.  Lake— f'ommunicated  by  La  Soci^t(*  Nouvelledes 
Raffincricsde  .Sucre  de  .St.  Louis.  Ueflning  sugar,  and  appa- 
ratus therefor,    April  16 


XVI,— IJUEWING,  WINES,  SPIRITS,  Etc. 

APPLICATION.",. 

4071  F.  Faulkner  and  W.  Adlam,  London.  Improvements 
in  aerating  brewers'  wort  and  other  liquids,  and  in  machinery 
or  apiniratus  therefor.    March  23 

4168  W.  Spencer  and  J.  .lones.  Liverpool.  Improvements  in 
the  treatment  of  brewers'  worts.     March  25 

4191  W*.  A.  How.  New  Maiden.  Improvements  in  apparatus 
and  mode  of  holding  or  containing  therein  bicarbonate  of  soda 
for  generating  carbonic  acid  gas  to  be  used  in  aerating  draught 
uleor  other  beverages.     Marell  25 

4311  \V.  W.  t'rawford.  Glasgow.  Improvements  in  matur- 
ing alcoholic  liquors.    JIarch  27 

4529  K.  L.  Pontife.y,  London.  An  improved  skimmer  or  ap- 
paratus for  removing  yeast  from  wort  in  a  fermenting  vessel. 
March  31 

4532  K.  Hawker.  London.  A  non-intoxicating  drink  or 
beverage.    March  34 

48I)S  \V.  Bradford,  London.  Improvements  in  cowls  es- 
pc'.'ially  applicable  for  mult  or  other  kilns  and  brewing  and 
distilling  utensils.     April  6 

1919  G.  Kpstein,  London.  Improvements  in  the  treatment 
of  yeast.    April  8 

5071  W.  T.  Kamsden,  London.  Improvements  in  bottling 
beer  and  other  fermented  drinks.    April  12 

5152  F.  Pigeon  and  W.  L.  Flanagan,  London.  Improve- 
ments in  the  manufacture  of  ale,  beer,  and  porter.  Complete 
specification 

5211  J.  Hill.  London.  Aw  improved  hydro-pneumatic  ap- 
paratus for  raising  or  forcing  beer  or  other  liquids,  applicable 
also  for  molive-power  purposes.  Complete  specification. 
April  14 


7162  T.  Nordenfelt. 
7818  .\.    Johnson. 
April  2 


Manufacture  of  blood  albumen. 
Manufacturing   and    treating 


April  9 
leather. 


XIV. -AGRICULTURE,    MANURES,    Err.  ! 

APPLICATIONS. 

4.V26  II.  Stevenson  and   K.J.Theodora  I  ligby,  London      Im- 
proved artilii'iul  manures.     .March  31 

..^'''.V''--^^'''™'.'-, '.•'!'»«""■■  Improvements  in  apiiaratns  for 
distributing  artificial  manures  or  other  granulated  substances 
Ajiril  b 


XVII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

APPLICATIONS. 

^.— CHEMISTKY    OK   FOODS. 

4062  J.  Y.  Johnson,  London— Communicated  by  C.  Mnr- 
chand,  fnitcd  States.  Improvements  in  and  apparatus  for 
the  treatment  of  rancirt  butter  and  other  materials,  for  purify- 
ing, fiavouring  and  mixing  the  same  or  the  like.  Complete 
specification.    ]\Iarch23 

4114  .v.  S.  Krucger,  Lcnzie,  near  Glasgow.  A  preparation 
for  a  new  be\'cragc  similar  to  t'otfce.    March  24 

4207  L.  C.  IMarshall.  Glasgow.  Improvements  in  the  pre- 
paration of  animal  substances  for  use  as  food.     March  25 

1320  W.  W.  Nightingale.  liOmlon.  Improvements  in  the 
manufacture  of  transparent  ice.     March  27 

4578  T.  1).  Lawson  and  L.  C.  Marshall.  Glasgow.  Improve- 
ments in  the  preparation  of  animal  substances  for  use  as  food. 
April  1 

4599  K.  .\shton,  Heaton  Mersey.  .\n  improveil  method  of 
preserving  eggs.    April  2 
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4989  F.  \V.  Weiidcnburtr.  London.  An  inipiovtd  inocoss 
for  niauufdclurin^  food  for  cattle  and  otlicr  anirualH  from 
woodnical or  ponder.    Complete  spotilicalion.    April  10 

B.— yANHAKY    C'llKMlSTRY. 

4201)  L.  i;.  (iliilain.  Liverpool.  Iniprovenients  in  llie  purifi- 
cation and  utilisation  of  sewage,  and  apparatus  therefor. 
March  2o 

4312  F.  Petri.  London.  Improvements  in  the  disinfection  of 
sewage,  waste  liiiuors,  and  the  like.    March  itl 

4i44  T.  Keid.  Xornianton.  Ajiparatus  for  and  mode  of 
clarifying  sewage  and  tiltering  large  volumes  of  water. 
April  1 

4B0y  T.  G.  Hardie,  ISurnlcy.  The  combustion  and  destruc- 
tion of  town  refuse  and  other  matter,  also  as  a  creniatory—a 
special  form  of  furnace.    April  1 

1623  P.  Hikely  and.!.  Radclitt'e.  Manchester.  An  improved 
filter  for  the  purification  of  water  and  other  liquids.    April  2 

46G7  G.  M.  Nicolaus.  London.  Apparatus  for  giving  off' 
exhalation  from  tar.    April  3 

4878  W.  F.  H.  Massey-Mainwaring.  London.  Improvements 
in  or  connected  with  filter-presses,  and  in  tlie  drying  of  sewage 
sludge  and  other  moist  matters.    April  7 

C— Disinfectants. 

4117  A.  L.  Dussek.  London.  Improved  means  for  producing 
antiseptics  and  disinfectants.  Complete  .Specification.  Mar.  24 

.51ol  11.  H.  Lake,  London— Communicated  by  F.  L.  Sar- 
miento.  W.  G.  Grimm.  S.  P.  .Sadller,  F.  J.  Sarmiento.  and 
J.  A,  Wiedersheim.  I'nited  States.  ln;pro\'emenr3  in  disin- 
fecting compounds.    Complete  specification.    April  13. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

^.—Chemistry  ok  Foods. 

924G  E.  Whillier.  Apparatus  for  preserving  articles  of  food. 
April  9 

B,— Sanitary  Chemistry. 

1885. 

6351  A.  Howatson.  London.  Apparatus  for  separating  sqlid 
impurities  from  water  or  other  liquid.    March  26 

7446  P.  A.  Maignen.    \Vater  softening  processes.    March  30 

7703  B.  D.  Healey.  Furnaces  for  burning  towns'  refuse,  and 
decomposing  the  fumes  therefrom.    April  13 

7714  P.  .Smith.  Means  and  apparatus  for  separating  solids 
and  semi-solids  from  sewage,  etc.    March  30 

7759  J.  M.  H.  Jlunro,  S.  H.  Johnson,  and  C.  C.  Hutchinson. 
Treatment  of  sewage.    April  9 

8183  .1.  1).  AUiott.  Apparatus  for  treating  the  mud.  slop,  or 
sweepings  removed  from  roads,  etc.    April  20 

8912  J.  U,  Spence.  Treatment  of  sewage  at  or  near  the  out- 
fall.   April  6 

1886. 

2721  R.  de  Soldenhofl'.  Furnaces  for  the  desiccation,  etc..  of 
Tirecipitants  or  solids  from  sludge,  or  other  putrescible  sub- 
stances.   April  16 

C— Disinfectants. 

1886. 

2780  J.  G.  Swan  and  U.  JI.  VV.  Swan.  A  sheep-dipping  and 
disinfectant  composition.    March  26 


XVIII.— ELECTRO-CHEMISTUY. 
APPLICATIONS. 

4037  P.  Haddan,  Loudon— Communicated  by  .J.  Crosse, 
France.  Improvements  in  voltaic  piles  and  accumulators 
March  23 

4132  M.  Bohdanecky  and  J.  Nesetril.  London.  Improve- 
ments in  dynamo-electrical  machines.    Alarch  24 

4214  C.  Wells,  London.  Improvements  in  electric  baths. 
March  25 

4352  T.  J.  Jones.  London.  Improvements  in  voltaic  bat- 
teries.   March  27 

4453  M.  Bailey  and  J.  Warner,  London.  Improvements  in 
electrical  cells  or  batteries.    March  30 

4522  W.  S.  Sijuire.  London.  A  process  for  utilising  the 
spent  liquid  from  certain  v%ltaic  batteries.    March  31 

4523  H.  MUller,  London.  An  improvement  in  induction  ap- 
paratus or  secondary  generators.  Complete  specification. 
March  31 

4553  W.  A.  Thorns.  London.  Improvements  in  the  deposi- 
tion of  platinum  by  electricity.    April  1 

4555  A.  le  Neve  Foster  and  F.  V.  Anderson,  London.  Im- 
provements in  the  distribution  of  and  apparatus  for  trans- 
forming continuous  electrical  currents.    April  1 

4573  W.  J.  S.  Barber-Starkey,  London.  Improvements  in 
secondary  batteries.    April  1 

4660  J.  D.  F.  Andrews.  London.  Apparatus  for  altering  the 
potential  of  electrical  currents.    April  2 

4662  F.  King.  London.  Improvements  in  the  automatic 
electrical  distribution  and  charge  of  secondary  batteries 
April  2 

4663  F.  F.  Stogermayr  and  V.  Glassner,  London.  Improve- 
ments in  electric  generators.    April  2 


4751  H.  S.  Maxim.  London.  Improvements  relating  to  the 
application  and  utilisation  of  magnetism  or  cletromagnetism 
tor  the  separation  of  metals  and  for  other  purposes,  and  to 
apparatus  therefor.    April  5 

4809  A\'.  P.  Thompson.  Liverpool— Partly  communicated  by 
The  Cowles  Electric  Smelting  &  Aluminium  Co..  United 
States.  Improvements  in  or  relating  to  electric  furnaces  on 
the  "Cowles"  principle,  to  the  manufacture  of  chemicals  by 
means  of  such  furnaces,  and  lo  the  utilisation  of  a  substance 
obtainable  thereby.    April  6 

4884  J.  Piatt,  J.  Hopkinson,  and  E.  Hopkinson.  London. 
Improvements  in  dynamo-electric  machines.    April  7 

4937  W.  K.  Lake,  London— Communicated  by  W.  E.  Case, 
I'nited  States.  Improvements  relating  to  the  conversion  of 
heat  energy  into  electrical  energy,  and  to  apparatus  therefor. 
Complete  specification.    April  8 

5090  H.  Serrin  and  F.  Fesquet,  London.  Improvements  in 
apparatus  for  measuring  the  consumption  of  electricity. 
April  12 

5092  A.  Rust,  London.  Improvements  in  thermo-electric 
generators.    April  12 

3176  C.  L.  Baker,  Mancliester.  Imi)rovements  in  dynamo- 
electric  and  electro-dynamo  machines.    April  14 

5213  A  Campbell.  Improvements  in  electrical  batteries. 
April  14 

5218  B.  Pell.  London.    An  electrometer.    April  14 

5223  P.  Ward  and  Sir  S.  J.  Blane.  London.  Improvements 
in  insulating  materials  for  electrical  purposes.    April  U 

5273  H.  P.  Holt,  London.  Arrargement  for  mounting  and 
driving  dynamo-electric  machines.  Complete  specification. 
April  15 

5298  C.  Moseley,  Manchester.  Improvements  in  and  relating 
to  secondary  voltaic  battery.    April  16 

5338  W.  T.  Goolden,  A.  P.  Trotter,  and  H.  W.  Havenshaw, 
London.  Impro\ements  in  means  or  apparatus  for  governing 
dynamo  and  other  machines.    April  16 

5409  L.  Bollmann.  Vienna.  Improvements  in  dynamo 
machines  and  electric  motors.    April  19 


COMPLETE  SPECIFICATIONS  ACCEPTED. 
I8S5. 

3941  J.  Swinburne,  Brockley.  Dynamo  electric  machines. 
March  26 

4671  D.  G.  Fitz-Gerald.  JIanufaeture  of  elements  tor  vol- 
taic batteries.    April  13 

5123  W.H.  Allen.  R.Wright,  and  G.  Kapp.  Exciting  the 
field  magnets  of  series-wound  dynamo  machines.    ^larcli  30 

£494  C.  A.  A.  Capito  and  M.  P.  llardt.  Dynamo  machines 
and  electro  motors,    ^larch  30 

6037  M.  Immisch.  Electro  motors  and  dynamo  machines. 
March  30 

6325  T.  Parker.    Dynamo-electric  machines.    April  6 

6964  G.  F.  Redfern  —  Communicated  by  J.  B.  Neyraud. 
Electric  batteries.    April '20 

7111  G.  E.  Dorman.  "Gramme"  armatures  for  electric 
generators  and  motors.    April  16 

7733  H.  C.  B.  Chalders  and  A.  J.  Thormnn.  Electrical 
batterios.    March  30 

8228  H.  I.  Harris.    Voltaic  batteries.    April  20 

8416  A.  Khotinsky.  Constructing  electrode  frames  for  secon- 
dary voltaic  batteries.    ^larch  30 

9302  A.  R.  Upward  andC.  W.  Pridham.  Galvanic  batteries. 
March  30 

ueoil  B.  M.  Drake  and  J.  M.  Gorham.  Instruments  for 
measuring  electric  currents.    April  16 

1886. 

932  A.  Le  Xeve  Foster  and  F.  V.  Anderson.  Improvements 
in  dynamo-electric  machines,  and  in  the  transmission  of  power 
thereto.    March  '26 

1493  H.  J.  Allison  —  Communicaled  by  W.  L.  Voelker. 
Dynamo-electric  machines  and  motors.    IVlarch  26 

3726  H.  II.  Lake— Communicated  by  J.  .Serson.  Galvanic 
batteries.    April  16 


XIX.— PAPER,  PASTEBOARD,  Etc. 

APPLICATIONS. 

4050  R.  Ilorrox.  Liverpool.  Improvements  in  the  inanufac- 
ture  of  paper,  and  in  apparatus  iherefor.    March  23 

4934  J.  B.  Scammell.  London.  Improvements  in  the  manu- 
facture of  paper  for  cigarettes.    April  8 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

188.5. 

CS40  R.  C.  Menzies,  C'.  F.  Cross,  and  E.  J.  Buvan.  Treatment 
of  fibrous  substances  for  the  manufacture  of  paper  pulp  and 
textile  fabrics.    March  30 

7495  H.  J.  Haddan— Communicated  by  C.  H.Voigt.  Prepar- 
ing fodder  from  certain  waste  products  obtained  in  the  manu- 
facture of  cellulose  or  paper  pulp.    jVpril  13 

8073  C.  C.  Springer.  Construction  of  boilers  for  treating 
wood  and  other  fibre  in  the  manufacture  of  paper  and  other 
pulp.    April  20 

10343  C.  J.  Richardson.  Apparatus  for  the  manufacture  of 
paper.    March  30 
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XX. 


-FINE    CHEMICALS,     ALKALOIDS, 

ESSENCES,  AND  EXTRACTS. 

APPLICATION. 

4.')92  A.  Morand,  London.  Iinprovemenis  in  the  manufac- 
ture of  tannin  extract  and  similar  vcj^etable  extracts,  and  in 
apparatus  employed  tliercin.    March  29 

COM  PL  ETK  SPK<  'II'ICA  TIONS   A  CCEPTED. 

oiourless 


7.i27  H.  X.  Draper,  Ratliinines.    IVeparation  of  a 
or  decolourised  solution  of  iodine.    Date  i 
7113  D,  li.  IJolt.    The  artificial  production  of  codeia 


Aprils 


4263  H.  C.  Seddon,  London.  Improvements  in  percussion 
fuses  for  projectiles.    March  2G 

1525  G.  A.  Sweetser,  London.  Improvements  in  the  manu- 
facture of  ci^iir  li(^hts,  fusees,  or  vcsuvians,  and  apjiaratus 
therefor.     Mar<:h  31 

17111  K.  Schwo[le\^  cp,  Ijondon.  Improvements  in  cxplosix  cs. 
April  (J 

5330  H.  E.  Newton— Communicated  by  A.  Nobel, 
nients  in  the  manufacture  of  explosiN'c  compounds. 

5331  H.  E.  Newton— Communicated  hy  A.  Nobel, 
ments  in  the  manufacture  of  explobi\  e  substances, 

5385  K.  Cole  Gardner,  London— Communicated  by  ' 
France.     Improved  compounds  or  ingredients  for  producing; 
explosions  or  expansive  action  in  engines  for  motive-power 
purposes,  and  in  parts  of  engines  tlierefor.    April  17 


Improve- 
Apiil  l(i 
Improve- 
.\pril  IB 
T.  Gibson, 


XXI.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

4116  ,1.  Farnsworth,  Manchester.  ManufacturinK  a  friction 
f)i{<nal  and  ilestructive  bomb,  called  "The  friction  bomb." 
March  21 


COMPLETE  .SPECIFICATIONS  ACCEPTED. 

1885. 

6591  11.  S.  Maxim.     Improvements  in  guns  and  explosive 
pro.jectiles  therefor.    April  6 
8137  O.  Jones.    Percussion  fuses.    April  10 
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NOTICES. 

ANNUAL  GENERAL  MEETING. 

The  next  Annu.al  General  Meotiii;;'  of  (lie  .Members  of 
the  Society  of  Chemical  Inthistry  will  lio  liolil  in  Liver- 
ponl  on  Wednesday,  Tliursday,  >^nd  Friday,  July  14,  15, 
and  16  next. 

TROCRAMME  OF  PEOdEEDINGS. 

At  11  a.m.  on  the  morning  of  Wednesday,  July  14, 
the  Member.s  will  meet  in  tlie  new  Chemical  Theatre  of 
tlie  University  Collene,  Brownlow  Street,  to  transact  the 
ordinary  business  of  the  Society,  to  elect  OHicc-ljearers, 
and  to  liear  an  address  by  tlie  President.  By  permission 
of  the  College  Authorities,  Meml)ers  will  have  an  0]ipor- 
tunity  of  inspecting  the  new  laboratories,  both  before 
and  after  the  meeting.  In  the  afternocui  alternative 
excursions  have  been  arranged  to  the  following  jdaces  of 
interest: — («)  The  International  Kxliibition  ;  (h)  The 
Liverpool  Ciaswoiks  ;  and  (c)  other  works  in  the  city, 
particulars  concerning  which  will  be  duly  announced  on 
the  time-card  inserted  in  the  June  i.ssup  of  the  .lournal. 
In  the  evening,  at  7  p.m.,  the  Annual  Dinner  will  t.ake 
place  at  the  Adclphi  Hotel.  Dinner  tickets,  10s.  fid. 
each  (exclusive  of  wine),  m.ay  be  obtained  on  application, 
.accompanied  by  remittance,  to  the  Honorary  Secretary 
of  the  Liverpool  Section,  Mr.  W.  I'.  Thompson,  (i,  Loril 
Street,  Liverpool.    Application  before  July  2  is  requested. 

Thursday,  Jul;/  15. — At  10.30  .i.ni.  Members  will  pro- 
ceed to  inspect  the  Albert  Dock  warehouses.  At  12.  .SO 
tliey  will  embark  on  ii  special  steamer  for  a  sail  up  the 
Mersey;  lunch  will  be  provided  on  board.  On  returning. 
Members  will  disembark  at  the  new  North  Dock  to 
inspect — {«)  the  (Graving  Docks,  with  their  hydraulic 
nisicliinery  ;  (6)  the  new  gr.ain  silo  warehouses  and 
elevator  ;  and  (c)  a  tivansatlantic  steamer.  At  .3. .SO  p.m. 
Members  will  re-embark  to  i)ay  a  visit  to  one  of  the  fol- 
lowing :— (<0  The  tireat  Eloat,  liirkenliead  ;  (h)  Messrs. 
Laird's  Shipbuilding  Works;  returning  home  by  the 
Mersey  Tunnel  or  by  ferry  .is  preferred.  In  the  evening, 
!it  S  p.m.,  there  will  be  a  Conversazicme  and  Keception 
by  the  President  at  the  Walker  Art  (iallery  and  Picton 
Heading  Room. 

Frklaii,  .Tidi/  10. — In  the  morning  excursions  w'ill  be 
made  to  Widnes  and  St.  Helens  ;  and  in  the  afternoon  to 
Crewe  Railway  and  Steel  Works. 

Members  are  specially  requested  to  note  that  the  date 
of  the  Meeting  has  been  changed  from  July  7,  S,  and  9  to 
Wednesdaij,  Thursday,  and  Friday,  July  I4,  15,  and  IG. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-!aws,  notice  is  hereby  given  that  those  Members  of 
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Council  whose  names  are  placed  in  italics  in  tl>e 
annexed  list,  will  retire  from  their  respective  offices  at 
the  fortlu'OMiini;  Annual  (Jcneral  Meeting'. 

Mr.  UaviJ  Howard  has  been  nominated  to  the  ollice 
of  President,  and  Mr.  K.  K.  Muspratt  has  been  nomi- 
nated ^'ice•presidcnt  under  Itule  1 1. 

Sir  H.  K.  l;osc<ie,  M.l'.,  has  been  nominated  Vice- 
l)resident  under  Itulc  -4  ;  Dr.  Ferdinand  Hurler,  Mr. 
John  'Williams,  and  Mr.  I'luMji  Worsley  have  been 
nominated  \'iee-pie.>iilcnts  under  Rule  S ;  and  Mr.  [ 
Eustace  Carej'  has  been  nominated  Ordinary  Member  of 
CouHcil  under  Itule  17,  in  the  place  of  Mr.  Jolin  Williams, 
nominated  A'ice-president.  j 

The  Treasurer  and  Foreign  Secretary  have  been  nomi- 
nated for  re-election. 

Members  are  hereby  invited  to  nominate  fit  and 
proper  persons  to  (ill  four  vacancies  anions  l''e  Ordinary 
Members  of  Council  under  liule  IS.  Special  nomination 
forms  for  this  purpose  can  be  obtained  from  the  Ceneral 
Secretary  upon  application. 

Eutnirf/roin  Rule  LS. — "  No  such  nomination  shall  be 
valid  unless  it  be  si<;ned  by  at  least  ten  members  of  the 
Society,  who  are  not  in  arrear  with  their  subscriptions, 
nor  unless  it  be  received  by  the  Cenenil  Secretary,  at 
the  Society's  Otiice,at  least  one  month  before  tlie  d.-ite  of 
the  commencement  of  tlie  Annual  Ceneral  Meftinj;,  to 
the  election  to  take  ]ilace  at  whiih  it  refers.  Nor  shall 
any  sucli  nomination  be  valid  if  tlie  [lerson  nominated 
be  ineli!,'il)le  for  election  under  Uules  \i  or  1.5.  No 
member  shall  sign  more  than  one  nomination  form." 


TROPOSED  AMENDMENT  OF  BYE- LAWS. 

Notice  is  hereby  given,  in  accordance  with  Rule  54, 
that  it  will  be  proposed  to  the  forthcoming  Annual 
Gen.^ral  Meeting  to  further  amend  the  Society's  Bye-laws 
as  follows  : — 

Bye-law  1. — That  the  words  "and  is  established  in 
accordance  with  the  provisions  of  the  Literary  and 
Scientitic  Institutions  Act,  1SD4,''  be  added  after  the 
word  "  Industry." 

Bye-law  . 5. — That  the  word  "or"  be  inserted  in  the 
third  line  thereof  between  the  words  "  Council  "  and 
"  a  professional." 

Bye-law '27. — That  the  words  "One  (iuinea  "  in  the 
•first  line  thereof,  be  replaced  by  the  words  "  Twenty-five 
Shillings." 

Bye-law  29. — That  the  words  "is  more  than  four 
months  in  arre.ar,"  in  the  seccmdline  thereof,  be  replaced 
by  tlie  words  "  has  not  been  paid." 

Bye-law  37.— That  the  word  "President"  in  the 
second  line  thereof,  be  replaced  by  the  word  "  Cliair- 
iiKin." 

Bye-law  4'2. — That  tlie  words  "  is  in  arrear  with  "  be 
replaceil  by  the  words  "  has  not  paid." 

Bye-law  40. — That  tlie  date  "31st  of  Uecemher"  be 
replaced  by  the  date  "  l.'ith  of  June." 

Bye-law  54.— That  the  word  "  given  "  in  the  last  line 
but  one  thereof,  be  replaced  by  the  word  "  posted." 

The  snpply  of  copies  of  the  Journal  for  January,  1882, 
being  now  e.\liausted,  the  Secretary  would  he  glad  to 
receive  communications  from  members  iio.ssessing  extra 
copies  of  that  number,  in  good  condition,  with  a  view 
to  purchase. 

Should  sufficient  applications  for  complete  sets  he 
received,  the  number  will  be  reprinted. 

In  reply  to  numerous  inquiries,  members  are  hereby 
informed  that  no  tickets  for  the  Colonial  Exhibition  have 
been  supplied  to  the  Secretary. 


CHANGES    OF   ADDRESS. 


C.M.  Aikman,  l/o  Partick  Hill;  183,  St.  Vincent  Street, 
Gliisgow. 

'I'lios.  Akitt,  1  o  Lenzie ;  c,  o  Tlie  Indi(?o  Co.,  Limited,  Behar, 
Benuiil.  Inilia 

A.  H.  Allen,  l/o  Ash  Mount ;  Sydenham  Cottage,  Park 
Lauu,  aiielUeld. 


J.  H.  Beckett,  1/0  Miles  Platting;  Wilmslow  Park, 
Cheshire. 

J.  BeveridKc,  1  o  CardiflF;  Erishkoffs  Works,  Elabrja,  Govt. 
Viatka.  via  Moscow,  Russia. 

L.  liriaiit,  l/o  Gracechurch  Street;  21,  llolborn  Viaduct. 
London.  P3.C. 

H.J.  Chaney,  l/o  Shelfleld  ;  Xortli  Mexican  Silver  Mininp: 
Co..  C'u.sihuiriaeliic.  t'liiliuahua,  Mexico  (via  New  Yorlc  and 
El  I'aso). 

T.  J.  Flynn,  l/o  Guide  Bridge;  co  D.  Haywood  &  Sons, 
Mitcliuin.  Surrey. 

S.  A.  Goldsclmiidt.  l/o  Water  Street ;  Columbia  Cheniical 
Works,  20-;«).  Jay  Street,  Brooklyn.  L'..S.A. 

G.  J.  Hainlcn,  1  o  Midculder;  33.  Vane  Street,  Spring  Bank. 
Hull. 

P.  Hart.  I  o  Ardwick  ;  e  o  Tennants  &  Co..  Mill  Street.  Clay- 
ton, Manchester. 

W._E.  Heys.  I  o  Chorlton  ;  70,  Market  Street,  Manchester. 

J.  T.  Irwin,  l,o  Cheethani;  The  Grange,  Polygon  Itoad. 
Higher  Crunipsall,  Manchester. 

Wilf.  Irwin,  l/o  Cheetham  ;  The  Grange,  Polygon  Road, 
Higher  Crunipsall.  Manchester. 

W.  J.  Johnston,  l/o  Tliyniie  Street;  37,  Bewsey  Street,  War- 
rington. 

Wni.  Jones,  47.  New  Broad  Street— Journals  to  c,'o  Herb. 
Jones.  (J,  Lord  ."Street,  Iji\erpooI. 

W.  II,  Lake,  lo  Knight's  Hill;  11,  St.  Julian's  Farm  Itoad. 
West  Norv^■ood.  S.K. 

S.  I).  Leah,  l/o  Nottingham  ;  18.  Applegarth  Road,  Brook 
Green,  Haniiiiersmith,  \\  . 

T.  Maefarlane,  l/o  Montreal ;  Inland  Revenue  Dept.,  Ottawa, 
Canada. 

G.  1).  Mease,  l/o  Tulse  Hill;  2,  Montrell  lioad.  Streathain 
Phicc,  London,  S.W. 

1).  Jlehille.  I/O  Kilby  Street;  13,  Pearl  Street.  Boston, 
Mass.,  L'..S. .\. 

J.  M.  Milne,  l/o  West  Regent  Street;  Royal  Infirmary 
Medical  School.  87.  Castle  Street,  Glasgow. 

J.  J.  Morgan,  1,  o  Rhymncy ;  co  Jno.  Parry,  Highfield 
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TH£   PURIFICATION   OF   WATER. 

BY  A.   GORDON  SALAMON,   A.R.S.M.,  F.C.S.  ;  AND  W.  DE 
VERB  MATHEW,   F.I.C. 

The  many  discoveries  recorded  in  the  comparatively 
modern  science  of  Ijacteriology,  have  aheady  provided 
chemists  with  the  nucleus  of  an  accurate  method  for 
estimating  the  number  of  organisms  in  water.  The 
conception  of  such  a  process  must  probably  be  credited 
to  Angus  Smith  ;  but  its  development  and  extended 
introduction  is  without  doubt  the  result  of  the  re- 
searches of  Kocli.and  of  the  painstaking  and  laborious 
work  of  Percy  Frankland.  We  say  tliat  as  yet  we 
have  only  been  provided  with  the  nucleus  of  a  method  ; 
because,  within  very  restricted  limits,  it  is  almost  im- 
possible to  deduce  any  really  reliable  inferences  from 
the  experiments,  which  reveal  —  doubtless  with 
sufficient  accuracy — the  presence  of  the  organisms  in 
water.  We  know  that  many  kinds  of  organisms  may 
be  conveyed  into  the  system  in  vast  quantities,without 
producing  any  harmful  effect  whatever  ;  and  we  also 
know  that  others,  if  so  introduced,  will  be  responsible 
for  the  propagation  of  most  serious  illnesses.  Thus,  it  is 
conceivable  that  a  water  may  contain  thousands  of 
harmless  germs,  and  a  very  minute  proportion  of 
disease  ensues  ;  and  that  the  few  among  the  thousands 
may  be  resjionsible  for  injurious  effects  jiroduced  by 
drinking  tlie  water  in  question.  Hence,  in  the 
absence  of  other  data,  it  would  seem  somewhat  pre- 
mature to  condemn  a  samjile  of  water  because  it  is 
proved  to  contain  an  abnormally  large  number  of 
organisms.  The  experiments  wliich  prove  this  require 
supplementing  by  others,  wliich  will  allow  of  the 
differentiation  of  germs  which  are  harmless  from 
those  which  are  injurious  ;  and  chemists  are,  un- 
fortunately, yet  without  the  means  of  effecting  this 
desirable  separation.  But  there  are  many  facts  which 
would  seem  to  indicate  that  such  a  method  will 
eventually  be  found  ;  and  already  observations  have 
been  accumulated,  the  accurate  interpretation  of 
whicli  may  subsequently  serve  to  throw  much  light 
upon  this  branch  of  the  subject.  For  instance,  it  has 
been  proved  that  some  organisms,  when  properly  sub- 
mitted to  the  process  of  plate  cultivation,will  develop 
colonies  which  tend  to  li(iuefy  the  medium  in  which 
they  thrive,  whereas  others  exhibit  no  especial  ten- 


dency in  this  direction.  It  would  seem  that  colonies 
which  manifest  this  particular  tendency,  must  have 
different  modes  of  life,  and  must  excrete  different 
jiroducts,  from  those  which  do  not  liquefy  ;  and  it 
would  be  interesting  to  know  whether  those  colonies 
which  liquefy  are  more  associated  with  disease  germs 
than  are  those  which  keep  the  gelatine  .solid  at  the 
temperature  of  incubation.  Such  information  might 
probably  be  gained  by  inoculating  sterilised  water 
with  detinite  disease  culture.s,  and  noting  the  charac- 
teristics of  the  colonies  .so  prochiced.  In  any  case,  we 
think  that  chemists  and  medical  men  will  hesitate  to 
condenm  a  water  as  unfit  for  use  because  of  the  large 
number  of  colonies  which  may  be  developed  fiom  it, 
until  such  time  as  they  can  obtain  some  reliable  in- 
formation as  to  the  nature  and  potential  influences  of 
the  germs  which  constitute  the  colonies  in  question. 
We  are  disposed,  then,  for  these  and  other  reasons, 
uiion  wliich  we  refrain  from  enlarging,  to  regard  what 
we  may  term  the  bacteriology  of  water  as  being  still 
in  its  infancy  ;  but  we  do  not  for  one  moment  deny 
that  it  has  already  been  made  to  yield  results  which 
are  of  the  greatest  possible  practical  value.  It  has, 
undoubtedly,  been  made  to  constitute  a  fairly  accurate 
test  of  the  amount  of  filtration  to  which  waters 
supplied  by  the  London  companies  liave  been  subjec- 
ted from  month  to  month  ;  but  above  all  it  has  been 
made  a  means  of  affording  remarkable  evidence  as  to 
the  comparative  efficiency  of  various  filtering  materials. 
It  is  to  this  latter  branch  of  the  subject  that  we  are 
desirous  of  directing  attention,  not  so  much  with  a 
view  of  emphasising  any  i>articul:u'  work  wliich  we 
ourselves  may  have  done  in  connection  with  the  sub- 
ject, as  to  atteni))t  to  correlate  the  question  of  the 
chemical  purification  of  water  with  that  of  the  removal 
from  it  of  its  contained  micro-organisms. 

Dr.  Percy  Frankland  Las  proved  that  certain  filter- 
ing materials  posse.ss  a  remarkable  power  of  removing 
organisms  from  water,  and  we  have  reason  to  believe 
that  in  many  cases  he  regards  the  action  of  these 
filtering  materials  as  being  germicidal  in  nature  ; 
whereas,  be  looks  upon  others  as  being  merely 
mechanical  in  their  action.  For  instance,  the  Pasteur- 
Chainberland  filter  removes  the  germs  from  water,  and 
practically  sterili.ses  it ;  but  Dr.  Frankland  has  stated 
that  there  is  no  real  difference  in  the  chemical  com- 
position of  the  water  before  and  after  filtration  throueh 
the  material  of  which  this  filter  is  composed.  We 
take  it,  then,  that  such  a  filter  would  act  mechanically, 
whereas  spongy  iron,  which  exerts  a  powerful  chemi- 
cal action  upon  the  water,  and  at  the  same  time  very 
effectually  removes  the  contained  organisms,  is  germi- 
cidal in  its  tendency.  Now,  Dr.  Frankland  ha.s — we 
had  almost  said  carefully — distinguished  between  the 
chemical  efliciency  of  a  fitering  material,  and  its 
capacity  for  removing  organisms.  In  saying  this,  we 
mean  that  he  has  treated  the  two  questions  as  being 
distinct,  inasmuch  as  he  has  made  no  serious  attempt 
to  correlate  them.  We  shall  hope  to  prove  that  there 
is  a  very  close  connection  between  the  power  of  a 
material  for  effecting  chemical  purification  of  water, 
and  the  removal  of  organisms  ;  and  in  .so  doing  we 
are  not  without  hope  that  we  may  in  some  small  way 
contribute  towards  the  establishmentof  a  fundamental 
theory,  which  shall  explain  the  true  principles  em- 
bodied in  the  purification  of  water,  and  which  may 
serve  as  a  guide  to  those  who  occupy  themselves  with 
this,  one  of  the  greatest  and  most  important  of 
modern  problems. 

We  can  conceive  the  possibility  of  germs  being 
mechanically  intercepted  during  the  passage  of  water 
through  a  filtering  material  ;  and  we  can  further  con- 
ceive the  possibility  of  their  becoming  embodied  in  a 
precipitate,which  is  brought  into  contact  with  a  water, 
and  is  subsequently  removed  from  it.  Dr.  Frankland 
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has  in  several  cases  indicated  tliat  tins  tendency 
actually  exists  ;  but  we  cannot  regard  such  a  purifica- 
tion as  satisfactory,  because  it  does  not  remove  the 
nutritive  materials  which  are  efsential  to  the  develoji- 
ment  of  the  organisms  ;  and,  further,  because  it  may 
permit  of  the  passage  of  the  n;ore  minute  spores, 
which  wouhl  perhaps  escape  recognition  owing  to 
their  not  making  tlieir  appearance  upon  the  gelatine 
jilate  within  the  limits  of  time  permitted  to  the  more 
fully  developed  organisms.  If  sterilisation  be  effected 
in  this  manner,  it  can  at  best  be  regarded  as  a  make- 
shift jiuritication.  It  will  be  admitted  that  organisms 
M'ill  not  multiply  without  the  presence  of  organic 
material,  which  can  be  broken  down  for  food  ;  and 
unless  this  material  is  removed  or  rendered  incapable 
of  assimilation,  we  cannot  regard  the  water  as  being 
satisfactorily  purged  of  its  impurities.  On  the  other 
hand,  if  chemical  purification  be  effected,  without 
accompanying  germ  removal,  then  we  freely  admit 
that  it  would  he  far  worse  than  geim  removal  without 
chemical  ]mrification  ;  and  it  therefore  becomes 
necessary,  in  order  to  obtain  the  re(|uisites  of  a 
theoretically  perfect  filter,  to  ascertain  the  conditions 
which  will  jierniit  of  both. 

It  will  be  advisable,  before  proceeding  fuither,  to 
attempt  to  formulate  the  conditions  which  jiermit  of 
chemical  purification,  and  to  incjuire  how  these  con- 
ditions are  reconcilable  with  the  exj-erimcnts  and 
results  which  we  have  obtained  in  the  laloratory. 
It  would  a]>pear  to  us  that  there  are  but  two  con- 
ceivable actions  upon  which  chemical  imrification 
can  depend  : — 

1.  It  may  be  the  result  of  a  contact  action,  in 
which  the  filter  constitutes  the  catalytic  agent.  In 
such  a  case  the  filter  itself  would  not  undergo  change, 
although  it  would,  by  its  jiresence,  induce  a  change 
in  the  composition  of  the  organic  constituents  of  the 
water.  Such  an  action  would  be  analogous  in  every 
respect  to  others  which  have  been  recorded  in  con- 
nection with  chemical  change.  Thus,  if  carbonic 
anhydride  be  passed  through  a  hot  solution  of  ]nn- 
zene,  containing  a  trace  of  aluminic  chloride,  benzoic 
acid  is  formed,  whereas  no  such  formation  takes 
]>la(  e  if  the  aluminic  chloride  be  omitted,  although 
the  latter  itself  undergoes  no  change  whatever.  Calcic 
hypochlorite  is  decomposed,  and  oxygen  liberated,  in 
]iresence  of  cobaltic  hydrate,  which  remains  un- 
changed, whereas  no  oxygen  is  evolved  with  the 
hypochlorite  alone.  Then  there  is  the  well-known 
acti(m  of  manganic  dioxide  in  facilitating  the  de- 
composition of  potassic  chlorate  ;  and,  la.stly,  may  be 
mentioned  the  union  of  oxygen  and  suljihurous  acid, 
or  of  hydrogen  and  oxygen  in  the  presence  of  plati- 
num. We  liave  not  yet  been  able  to  .satisfy  ourselves 
as  to  whether  contact  action  does  or  does  not  play 
any  part  in  the  chemical  purification  of  water.  AVe 
may  possibly  be  in  a  position  to  give  some  further 
information  upon  this  point  at  some  future  date ; 
and  more  especially  do  we  hope  to  be  able  to  do  this 
in  connection  with  the  influence  of  platinised  asbestos 
as  the  catalytic  agent. 

2.  The  filter  must  itself  be  capable  of  undergoing 
chemical  change  when  in  contact  with  water. 

The  nature  of  this  change  may  obviously  vary 
within  very  wide  limits  ;  but,  as  the  result  of  many 
experiments,  we  are  inclined  to  think  that  liability  of 
filtering  material,  or,  at  least,  of  one  of  its  consti- 
tuents, to  undergo  oxidation,  -  is  one  of  the  most 
important  essentials  to  chemical  purification.  We 
are  further  of  ojiinion  that  the  most  efficient  filtering 
material  will  be  that  which  is  capable  of  undergoing 
the  greatest  amount  of  oxidation  in  the  least  amount 
of  time.  We  believe  that  it  is  the  dissolved  gases  in 
the  water  which  act  upon  the  filtering  material  and 
thereby  induce  the  chemical  changes  in  the  organic 


n:atter  of  the  water.  The  tendency  of  this  action 
would  seem  to  be  to  covAert  the  carbon  of  the  im- 
purity into  carbonic  acid,  and  the  nitrogen  into  am- 
monia. We  have,  moreover,  reason  to  believe  that  if 
water  be  comjiletely  dejirived  of  its  contained  gases 
prior  to  filtration,  no  satisfactory  jiurification  could 
be  eflfected.  The  oxidation,  or  change,  may  be  ob- 
tained by  the  use  of  a  simple  filtering  material  ;  or 
it  may  ]ireferably  be  cfi'ected  by  the  union  of  two 
dissimilar  element.^  or  compounds,  one  of  which  is 
liable  to  change.  The  latter  class  of  filtering  materials 
have,  in  our  hands,  given  decidedly  the  best  lesults, 
if  we  consider  them  with  reference  to  the  combina- 
tion of  sterilisation  with  ]Jurification.  It  vill  be 
apparent  that  the  intimate  union  of  dissimilar  ele- 
ments, or  bodies,  in  presence  of  a  water  containing 
carbonic  acid,  constitutes  the  conditions  favi'Urable  to 
electrical  action  ;  and  we  liave  found  thatwliere  such 
action  existed  the  tendency  of  the  filter  was  to  exert 
a  maximum  puiifying  efl'ect.  ^Moreover,  the  exjieri- 
ments  of  SchiJnbein  and  I'oillot,  of  Kingzett,  and  of 
Paul  IJert,  su]iport  our  view,  inasmuch  as  these  show 
that  sterilisation  is  very  satisfactorily  jiroduccd  by 
the  action  of  an  electric  current.  Now,  with  a  few 
exce]itions,  we  have  found  that  these  sinijile  bodies 
which  aie  susceptible  of  ready  oxidation,  or  change, 
diminish  in  their  jjurifying  capacity  with  the  la]ise 
of  time.  In  other  words,  they  liecome  coated  with  a 
layer  of  oxide  or  carbonate,  wliich  is  formed  in  the 
act  of  purification,  and,  as  a  rule,  tlie  oxide  or  car- 
bonate so  formed  is  inert  as  a  purifying  filter.  This 
difficulty,  it  would  appear,  may  be  sui mounted  in 
several  ways.  There  may  be  such  a  combination  of 
materials,  that  whereas  one  tends  to  oxidise,  the 
other  tends  to  reduce  the  product  of  oxidation  as  it 
is  formed  ;  or  the  removal  of  the  oxidised  body  may 
be  brought  about  by  the  agency  of  an  electric  curre  nt, 
preferably  produced  by  the  action  of  two  dissimilar 
bodies  in  close  contact.  In  such  a  case  the  constancy 
of  the  filter  would  be  maintained  by  a  process  of 
depolaiisation.  We  liave  also  found  that  an 
electric  current  from  a  battery,  in  addition  to 
that  obtained  by  the  contact  of  two  dissimilar  bodies, 
is  of  immense  service  in  maintaining  the  constancy  of 
filtering  materials.  We  confess  that  our  ideas  in  con- 
nection with  this  theory  were  very  much  shaken  by 
some  observations  which  Dr.  Percy  Frankland  has 
made  before  this  antl  other  Societies  respecting  the 
infiuence  of  coke  in  promoting  sterilisation.  He  has 
shown  that  it  exerts  a  very  powerful  efl'ect  in  this 
direction,  and  his  observations  are  amply  confirmed 
by  our  own  experiments.  Put  he  has  also  stated,  in 
effect,  that  the  passage  of  water  through  coke  exerts  no 
chemical  purification  wliatever. 

Now,  when  we  consider  the  )iorous  nature  of  coke, 
and  grant  that  the  passage  of  water  through  it  causes 
the  removal  of  the  germs,  and  that  such  removal  is 
not  due  to  any  primary  absorption,  but  is  continued 
for  months  after  the  coke  has  been  in  use,  and  when 
we  have  further  to  conceive  that  the  organisms 
can  be  destroyed,  with  such  certainty,  without  any 
accompanying  chemical  change  taking  place  in  the 
water,  we  are  forced  into  a  jiosition  which  we  find 
ourselves  unable  to  accept.  It  would  be  just  as 
reasonable  to  conclude  that  an  animal  could  partake 
of  a  food  wliich  would  cause  its  death,  or  could  be 
introduced  into  a  fatally  poisonous  atmosphere,  with- 
out any  chemical  change  being  induced  in  its 
system.  It  might  possibly  be  that  the  coke  acted  as 
a  contact  agent,  and  in  so  doing  induced  a  chemical 
change  in  the  composition  of  the  water,  which  change 
caused  the  death  of  the  organisms  ;  but  that  their 
mere  passage  through  a  porous  material,  in  itself 
absolutely  inert,  coulel  induce  sterilisation,  was  to  us 
unintelligible.     Hence  we  felt  it  necessary  at  once 
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tochallenge  Dr.  Percy  Frankland'sassnmptionsrespect- 
ing  the  absence  of  chemical  change  ;  and  we  deem  it 
necessary  to  dwell  upon  the  matter  now,  because  the 
whole  value  of  our  results  will  hinge  ujion  the  ques- 
tion as  to  which  of  us  be  correct  upon  this  jiarticular 
point.  We  succeeded  in  obtaining  from  Dr.  Percy 
Frankland  the  statement  that  his  two  filtrations,  the 
only  ones  of  which  chemical  analyses  are  recorded, 
■were  made  by  passing  the  water  through  the  filtering 
material  contained  in  about  six  inches  of  ordinary 
combustion  tubing.  Now,  when  we  consider  that 
the  contents  of  at  least  a  Winchester  quart  must 
have  been  passed  through  in  order  to  make  the  neces- 
sary estimations,  it  will  be  at  once  apparent  that  the 


for  analysis  twice  through  the  coke  in  about  18  hours. 
In  the  majority  of  our  recorded  experiments,  we  had, 
therefore,  a  filtering  depth  of  about  58  inches.  The 
coke  was  thoroughly  washed,  and  many  litres  of 
water  were  passed  through  before  a  sample  was  col- 
lected for  examination.  We  found  that,  within  limits, 
no  material  alteration  was  effected  by  varying  the 
rate  of  filtration.  After  the  filter  was  once  started, 
the  surface  of  the  coke  was  never  allowed  to  become 
exposed  to  the  air.  Table  A  below  gives  some  of 
the  results  we  have  obtained  in  this  way. 

It  will  at  once  be  seen  that  these  results  in  no  way 
accord  with  those  obtained  by  Dr.  Percy  Frankland 
upon  the  miniature  scale.      On  the  contrary,  they 


Table  A.-COKE  FILTRATION.      (PARTS    PER    100,000.) 
{Fe^Oa  in  Cokc  =  l-22/.'.) 


Total  Solid 
Residue. 

Organic  C. 

Organic  N. 

NHa 

N  as  Nitrates 
and  Nitrites. 

Total  Hardness. 

1st  day- 

23  92 
1808 

2^90 
22-70 

21-58 
23-72 

25-12 
21-81 

25-60 
25-38 

26-10 
26  20 

*58-61 
17-68 

57-62 
18-88 

-260 
-082 

•139 
•127 

•261 
•071 

•277 
•088 

•385 
-009 

•187 
•098 

5-278 
1-212 

0-552 
1-390 

-001 
-013 

•133 
•037 

•0C6 
•022 

-016 
-030 

-083 
-022 

-061 
-050 

9-785 
8-583 

9-171 
8-5U 

■006 
-010 

0 
-015 

-006 
-001 

-001 
0 

0 
-001 

-001 
U 

-500 
1-000 

•650 
1-000 

-115 
0 

•100 
-071 

-126 
•081 

•107 
-070 

-092 
-012 

•135 
0 

0 
0 

-Oil 
0 

50 -30 
1511 

10-12 
17-72 

18-28 
18-00 

18-28 
18-10 

18-00 
18-32 

20-00 
20-30 

23  38 
19-10 

21-80 
20  30 

After          

3rd  day- 

After           

5th  day- 

After 

9th  day— 

Before  filtration 

After          „         

nth  day— 

Before  filtration 

After          

16th  day- 

Before  filtration 

After 

21th  day— 

Before  filtration     

After 

27th  day— 

Before  filtration 

After          

Grossly  polluted  samples. 


amount  of  surface  exposed  to  such  a  relaiively  large 
bulk  of  water  was  far  too  small  to  allow  of  any 
accurate  idea  being  formed  as  to  whether  any 
chemical  puritjcation  was  to  be  effected  by  constitut- 
ing coke  as  the  filtering  medium.  Experiments 
which  one  of  us  had  made  upon  the  industrial  scale 
had  fully  convinced  us  that  coke  did  effect  a  very 
marked  cheiuical  purification,  and  we  decided,  there- 
fore, to  submit  it  to  some  laboratory  test  of  an  ac- 
curate character.  We  took  some  good  samples  of 
ordinary  gas-coke,  and  powdered  them  up  till  they  were 
finely  divided.  The  powder  was  then  introduced 
into  a  glass  tube  2|  inches  wide,  and  of  such  a  length 
that  we  were  enabled  to  have  a  filtering  depth  of 
coke  of  29  inches.  We  allowed  the  water  under  ex- 
amination to  pass  through  this  at  such  a  rate  that  we 
were  enabled  to  filter  the  Winchester  iiuart  re<iuired 


show  that  a  mobt  marked  chemical  purification  is 
effected  ;  in  some  cases,  indeed,  ([uite  as  emphatic 
as  with  .spongy  iron.  This  l)eing  so,  wo  can 
fully  understand  why  Dr.  Percy  Frankland  should 
have  found  that  coke  is  so  strongly  germicidal  ;  and 
we  venture  to  think  that  if  he  repeat  his  experiments 
upon  a  scale  approaching  to  ours,  he  will  be  the  first 
to  confirm  the  figures  v,-e  have  quoted. 

We  would  here  remark,  that  caution  is  in  all  cases 
neces.sary  before  deciding  as  to  whether  a  sterilisation 
of  water  is  produced  by  a  i)urely  mechanical  filtration. 
In  support  of  our  view,  we  may  instance  the  beau- 
tiful sand  found  in  the  bed  of  one  of  the  Scotch  lakes. 
It  was  supposed  to  be  extremely  pure  in  every 
respect,  but  notwithstanding  has  been  found  to  be  a 
veritable  necropolis  of  diatiims  ;  and  wo  may  further 
quote  some  experiments  of   our  own,   tiudcrtakeii 
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during  the  course  of  tliis  investigation,  in  which  we 
sought  to  make  small  jilates  of  mica  the  inert  agent 
upon  which  to  fix  a  certain  jmrifying  material.  AVe 
submitted  the  mica  to  prolonged  heat  before  using  it, 
and  found,  contrary  to  our  expectations,  that  the 
water  was  much  more  impure  after  filtration  than 
before  it.  On  further  examination,  we  proved  to 
demonstration  that  the  organic  impurity  was  derived 
from  the  mica,  and  this  notwithstanding  that  it  is 
supposed  to  be  a  inire  silicate  of  magnesium,  and  that 
we  had  taken  the  precaution  to  submit  it  to  the 
action  of  prolonged  heat  before  using  it.    Who  shall 


weathered  it  is  extremely  probable  that  the  iron 
becomes  oxidised,  more  e.specially  upon  the  exterior  ; 
but  if  it  be  used  Avhen  fresh  it  will  contain  metallic 
iron  in  relatively  considerable  quantity.  This  may 
be  proved  by  the  ]iossibility  of  collecting  hydrogen 
gas  when  acting  upon  coke  with  acids.  Hence,  if  such 
coke  be  powdered  so  that  the  interior  of  the  Iumi)S 
can  be  thoroughly  mixed  with  the  rest  of  the  mass, 
we  have  the  conditions  which  we  have  stated  to  be 
favourable  to  chemical  purification — viz  ,  two  disimi- 
lar  bodies  in  intimate  mechanical  contact,  one  of 
which  is  easily  susceptible  of  oxidation.     AVe  have, 


T.iBLK  B.-FERUO-COKE  FILTRATION  (CONCENTRATED).    (PARTS  PER  100,000.) 

(Fe,0;,  =  M66?..) 


Total    Solirl 
Residue. 

t 
Org.inic  C.                 Ois»nic  N. 

NH, 

N  as  Nitrates  and 
Nitritis. 

Total  H. 

Before  Filtration 

After  do 

•Before  Filtration    . . 
After  do 

28^3l 
2ri0 
8r82 
71^08 

•212                          ^(31                      0                                 -181 
•018                          ^012                        ■013                           -175 
20T21                       25-709                        -300                          "053 
1]K''3                    23118                     •■inn                     n 

21-20 
1810 
21-20 
18-iO 

"Grossly  polluted. 


T.\niK  C.-FERRO-COKE  FILTRATION  DILUTE.    (PARTS  PER  100,000.) 

(Fe»03  =  l-711Z.) 


'      Total  Solid 
Sesidue. 

Organic  C. 

Orgiinic  X. 

NH3. 

X  as  Nitrates 
and  Nitrites. 

Tutal  Hardness. 

1st  day— 

Before  filtration        

Oq-IQ 

•OCI                                   'fi^^ 

0 
-001 

•002 
•Oil 

0 
•008 

•001 
•021 

0 
•0-2S 

0 
•010 

•185 
•152 

•129 

•108 

•110 
•115 

•177 
•173 

•273 
•223 

•265 
•218 

19-12 
ISOO 

1886 
1712 

1850 
17-70 

21-50 
1910 

23-CO 
23-30 

23  90          ' 

After          

*>7'i3                      -079           1            -hii 

8th  day— 

Before  filtration     

27-12           i            -108 
21-12                      -083 

•050 
•Oil 

-051 
-015 

-CCI 
•059 

•018 
•051 

•015 
•051 

After          

16th  day- 

Before  filtration               . .  . . 

After          

21-flO                      •":! 

17-th  d&y- 

Bcfore  filtration            

301G 
27-58 

31  38 

-313 
•HI 

■oce, 

After          

21st  day- 

After          „         

301G                      -090 
3350           1            "'11 

25th  day— 

Before  filtration         

After 

30^68                      •I'^I 

23-60          1 

Bay,  then,  that  there  are  not  some  unknown 
condition!?  influencing  the  sterilising  properties  of  all 
those  filtering  bodies  at  present  supposed  to  act 
mechanically  in  producing  sterili-sation  I 

And  now  let  us  inquire  why  it  is  that  coke  pro- 
duces so  emphatic  a  chemical  purification.  We  have 
never  yet  examined  a  sample  of  coke  which  did  not 
t-ontain  iron.  In  furnace  coke  its  jiroportion  would 
be  more  pronounced  than  in  the  case  of  gas  coke.  , 
\Vhen  the  coke  is  first  made,  the  iron  is  probably  all 
in  the  metallic  condition,  and  is,  moreover,  in  a  state 
of  tine  division,  and  in  intimate  mechanical  contact 
with  the  carbon,  which  has  reduced  it.    If  it  be  much 


also,  when  such  a  mixture  is  introduced  into  a  car- 
bonated water,  all  the  conditions  favourable  to  elec- 
trical action.  In  considering  the  jirobable  effect  of 
electrical  action  ujion  the  chemical  purification  of 
water,  it  should  not  be  forgotten  that  it  will  decom- 
pose many  organic  bodies  which  constitute  the  pol- 
luting agents  of  water.  Thus  it  has  been  jiroved  by 
■Schlagdenhaulfen  (J.  Plianii.  [:i].  xliv.  100)  that 
urea  is  converted  into  ammonia  and  carbonic  acid  by 
electrolysis  ;  and  it  has  also  been  shown  by  Erlen- 
meyer  ("/TffV.  CIt.  I'/un-m.,  18()1,  ]>.  5J8)  that  nascent 
hydrogen  aii)iears  to  convert  hijipuric  acid  into 
glycociue    and  hydride    of     benzoyl.      If    now   we 
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are  correct  in  our  view  that  the  chemical  puri- 
fication in  coke  is  produced  in  the  manner  above 
described,  then  it  should  be  possible  to  enijihasise  the 
purification  by  introducing  a  greater  (|uantity  cf  iron 
into  the  coke.  AVe  jiut  this  to  the  test  in  the  follow- 
ing manner.  The  coke  previously  experimented  with 
was  treated  in  a  muffle  to  redness  ;  then  cooled, 
digested  for  a  long  time  with  a  concentrated  solution 
of  ferric  chloride  until  it  was  saturated,  and  dried. 
It  was  then  introduced  into  a  muffle,  and  heated  to 
dull  redness  to  reduce  the  iron.  The  ferro-coke,  as 
we  term  it,  thus  produced,  was  thoroughly  washed, and 
the  tiltrations  were  then  made  as  before.  Table  B 
gives  the  results  obtained. 

It  will  be  seen  that  our  predictions  were  fully 
verified,  and  that  a  most  marked  increase  in  the 
purification  was  accomplished. 


water,  we  digested  the  coke  previously  charged  with 
iron  with  hydrochloric  acid,  and  maintained  it  at  a 
considerable  heat  for  about  8  hours.  This  treatment 
did  not  remove  all  the  iron,  as  we  subsequently  dis- 
covered, or  we  should  have  treated  with  iiitro-hydro- 
chloric  acid  and  boiled  ;  but  it  is  fairly  safe  to 
conclude  that  all  the  metallic  iron  had  been  extracted, 
and  that  the  residue  was  present  in  the  form  of 
pyrites.  After  digestion,  the  coke  was  thorciughly 
washed,  and  filtration  allowed  to  proceed  as  before. 
Table  D  gives  the  results  obtained. 

It  will  at  once  bo  seen  that  the  chemical  activity  of 
the  filter  has  now  become  almost  nil.  Hence,  seeing 
that  we  can  increase  the  amount  of  purification 
eftected  by  increasing  the  ratio  of  iron  to  coke,  and 
materially  diminish  it  by  decreasing  this  propoition, 
we  feel  that  we  are  justified  in  concluding  that  its 


TiBLE  d.-fei;ro-coke  digested  with  nci  during  s  hock.s  and  washed. 

(I'ARTS  PER  100,000.) 
lFe:;03  =  -7G7  X.) 


No.  1— Before  tiltration 

After 
No.  2.— Before 

After 
No.  3.— Before 

After 


Total  Solid 
Residue. 


Or 


32-81 
32-66 
32*22 
32-51 
32-51 
32-11 


Siiuic  C. 

Orsanic 

■226 

053 

-223 

•016 

•231 

■037 

•171 

-035 

•2'J2 

■063 

■1^1 

-012 

NI13. 


-005 


-003 


X  as  Xitrates 
ami  Nitrites. 

Tolal 
Hardneifl. 

•265 

22  ■! 

■2=8 

221 

•266 

22^7 

■fTO| 

22'1 

■270 

230 

•236 

23-6 

Table  E.-IRON-COKE  FILTRATION.    (PARTS  PER  100,000.) 


Ist  day— 

Before  filtration 

After         „ 
3rd  day— 

Before  filtration 

Attar 
gib  day— 

Before  filtration 

After 
10th  day— 

Before  filtration 

After 
18th  day— 

Before  filtration 

After 


Total  Solid 
Eesidue. 

Organic  C. 

Organic  N. 

NHj. 

N  as  Xitiates 
and  NitritfH. 

Total 
Hardness. 

2991 

-213 

■076 

0 

•252 

21-20 

21-88 

•172 

■066 

•030 

•259 

15^11 

■29-a 

•lis 

■051 

0 

■■;82 

21-50 

26  70 

•1.32 

■053 

•009 

■250 

18-30 

28-71 

•127 

■C58 

0 

•231 

20-60 

25-92 

•125 

■073 

•028 

•210 

17-10 

2S26 

•121 

•019 

0 

•230 

20-CO 

21-66 

■071 

•021 

•005 

•:o7 

18  fO 

£961 

■155 

•039 

0 

•269 

CO  00 

20-21 

•123 

•026 

■C05 

•221 

17-10 

Battery. 


Battery. 


We  next  tried  the  effect  of  a  dilute  solution  of 
ferric  chloride  upon  a  new  sample  of  coke,  and  pro- 
ceeded e.xactly  as  before.  Table  C  gives  the  results 
obtained. 

The  purification,  as  we  had  anticipated,  was  not  so 
great  as  w  hen  the  coke  was  fully  charged  with  iron.  It 
was,  nevertheless,  very  considerable,  but  exhibited 
the  characteristics  common  to  all  filters  of  this 
type.  The  intensity  of  purifying  effect  diminished 
with  the  deposition  of  oxide  and  carbonate. 
_.  In  order  to  clinch  the  question  as  to  whether  the 
iron  had  anything  to  do  with  the  purification  of  the 


presence  is  essential  to  the  purification,  and  that  it 
IS  lorought  about  by  the  contact  of  the  two  dissimilar 
bodie.%  iron  and  coke. 

Having  a.'^ceitained  this  much,  we  were  anxious  to 
see  whether  we  could  overcome  the  obstacles  pre- 
sented to  continuous  purification  by  the  f(  rmation  of 
oxides  and  carbonates.  We  reasoned  that  it  ^you]d 
be  possible  to  render  the  action  continuous  by  intro- 
ducing our  filter  of  coke  and  iron  into  the  circuit  of 
an  electric  current  from  a  Daniell  battery.  In  this 
way  there  would  be  a  tendency  to  depolarisation  ; 
but  in  any  cate  the  electric  current  >\ould  be  main- 
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tained,  and  the  oxidation  of  a  greater  quantity  of 
iron  -would  be  promoted.  In  order  to  test  tins  we 
varied  our  experiments  in  the  following  manner  : — 

Instead  of  using  a  glass  tube,  we  took  one  of  about 
the  same  dimensions  of  wrought-iron.  This  we  filled 
with  powdered  coke,  taking  the  usual  precautions  to 
prevent  any  solid  matter  being  introduced  mechani- 
cally into  the  filtered  water.  In  the  centre  of  the 
coke,  and  firmly  embedded  in  it,  we  introduced  a 
carbon  rod,  which  we  connected  by  a  wire  with  one 
pole  of  a  Daniell  battery.  Around  the  exterior  of 
the  wrought-iron  pipe  we  fastened  a  wire  which  was 
connected  with  the  other  jiole  of  the  batterj'.  We 
did  not  at  first  make  the  connection  with  the  battery, 
but  allowed  hltration  to  i>roceed  until  the  filter  had 
become  practically  inert.  It  will  be  noticed  that  this 
occurred  in  about  three  days  after  the  commencement 
of  filtration.  Of  course,  during  this  period  the  filter 
was  in  continuous  use  night  and  day.  It  will  be  seen 
that  the  use  of  the  battery  accomplished  a  remarkable 
revivification  of  the  filter,  as  shown  in  Table  E. 

From  this  and  other  experiments  which  we  have 
made,  we  are  disposed  to  regard  an  electrical  battery 
as  a  very  valuable  adjunct  to  a  chemically  purifying, 
as  well  as  to  a  sterilising  hlter,  and  we  propose  to  con- 
tinue our  experiments  in  this  direction. 


to  the  presence  of  carbonates,  which  exert  a  retarding 
effect  in  the  reduction,  and  is  expedited  by  the 
presence  of  .sodic  chloride,  due  no  doubt  to  the  fact 
that  the  latter  body  exerts  an  intensifying  effect  upon 
the  electrical  action  of  the  couple.  But  whereas  he 
states  the  couple  has  "  not  the  least  destructive  or 
corrosive  action  on  the  organic  matter  in  water" 
{lb.  p.  149),  we  find  that  it  exerts,  as  we  might 
have  expected,  a  very  jiowerful  action  upon  it  when 
water  is  filtered  through  it.  Considerable  care  was 
exercised  in  the  preparation  of  our  couple,  and  a 
large  amount  of  it,  aliout  3  pounds  in  weight,  was 
introduced  into  a  glass  tube  about  12  inches  long  and 
2  inches  wide.  The  usual  precautions  were  taken  to 
prevent  any  solid  matter  passing  into  the  filtered 
water,  and  the  rate  of  filtration  was  made  to 
correspond  with  that  of  the  water  passing  through 
coke,  etc.,  in  the  longer  tubes.  The  couple  was  very 
energetic,  and  an  abundance  of  hydrogen  was  gene- 
rated in  presence  of  water  at  a  temperature  of  19°  C. 
Table  F  gives  the  results  obtained. 

It  will  be  seen  that,  in  the  lirst  instance,  this  couple 
constitutes  a  filter  of  remarkable  power  ;  but,  in  ac- 
cordance with  the  observations  of  Williams  with 
respect  to  its  aiiplication  to  the  estimation  of  nitrates, 
its  intensity  diminishes  with  the  gradual  accuinula- 


Table  F.-ZIXC-COPPER  couple  filtration.    (PARTS  PER  100,000.) 


*  Temperature  of  water  maintained  at 
t  NaCl  added  to  water. 


50' C. 


If,  now.  Wo  liave  deduced  correct  inferences  from 
those  experiments  to  which  we  have  already  invited 
your  attention,  it  should  be  possible  for  us  to  constitute 
a  filter  out  of  the  combination  of  any  two  dissimilar 
elements,  one  of  which  is  subject  to  oxidation  when 
in  contact  with  water  ;  and  the  amount  of  ijuriiication 
should  vary  directly  with  the  dissimilarity  of  the 
bodies  constituting  the  filter.  Hence  a  very  powerful 
purifying  agent  should  be  provided  in  the  zinc-copper 
couple,  and  we  determined,  theretore,  to  ex))erimcnt 
with  this  material.  In  order  to  filter  water  through 
a  considerable  thickness  of  this  couple,  it  was  advisable 
to  employ  the  dry  and  not  the  wet  couple  ;  and  it  is 
well  we  should  say  that  we  have  carefully  considered 
the  experiments  of  Williams  (C/iem.  <SV.  Jouni. 
1881),  and  that  in  most  respects  our  results  accord 
with  his.  Inasmuch,  however,  as  he  has  not  published 
complete  analyses  of  the  organic  constituents  of  water 
before  and  after  treatment,  it  is  somewhat  dilticult  to 
compare  our  experiments  \\ith  his  ;  and  more 
especially  because  he  worked  with  the  wet  couple, 
and  we  have  experimented  with  the  dry.  In  any 
case,  we  have  found,  with  him,  that  the  action  is 
completely  to  convert  the  nitrogen  of  the  nitrates 
into  annnunia,  and  that  the  action  is  uncertain  owing 


tion  of  carbonate.  It  is  to  some  considerable  extent 
restored  by  the  addition  of  .sodic  chloride.  It  is 
worthy  of  mention  that  we  could  not  discover 
a  trace  of  zinc  or  copper  in  .solution  after  the 
water  had  been  subjected  to  this  method  of  filtra- 
tion. 

Now,  it  will  be  noticed  that  throughout  these  ex- 
periments the  waters,  after  filtration,  have  all  exhi- 
bited a  diminution  in  hardness  ;  and  in  some  cases, 
more  particularly  with  the  zinc-copper  coujde,  the 
diminution  has  been  very  remarkable.  It  was 
necessary  to  ascertain  the  cause  of  this,  and  we  pro- 
ceeded to  do  so  in  the  following  manner  :— Distilled 
water  was  treated  with  caustic  lime,  and,  after  cool- 
ing, carbonic  acid  was  passed  into  the  water  to 
saturation.  To  a  portion  of  this  artificially  carbonated 
water  was  added  pure  and  freshly  jirecijiitated  ferric 
hydrate,  and  to  another  portion  was  added  pure  zinc 
hydrate,  equally  fresh.  Both  samples  were  now  fre- 
quently agitated  and  strongly  aerated.  In  the  hrst 
experiments  the  resjiective  hydrates  were  allowed  to 
be  in  contact  with  the  waters  for  about  live  minutes ; 
but  in  the  second  this  was  increased  to  about  twelve 
hours,  and  in  each  case  there  was  abundant  agitation. 
The  hardness  of  the  carbonated  waters  was  deter* 
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mined  before  and  after  this  treatment,  with  the  fol- 
knving  results  : — 

Hardness  of  artificial  water !U'3 

,.  after  ti-eatincnt  witli  ferric  hydrate  (5  niin.)  78'G 

,,  ,,  ,,  ,,    zincic       ,,  ,,        88'G 

„    ferric        „         (12  hrs.)  If:! 

,,  ,,  ,,  „    zincic        ,,  ,,        71'3 

It  will  thus  be  seen  that  ferric  and  zincic  hydrates 
will  decompose  the  acid  carbonate  of  lime  in  a  manner 
similar  to  tliat  eft'ected  by  Clarke's  process  ;  indeed, 
the  amount  of  reduction  which  is  etl'ected  by  ferric 
hydrate  is  very  great.  These  experiments  satisfac- 
torily explain  the  reduction  in  hardness,  and  show, 
moreover,  why  filters  of  this  type  (of  which  so  many 
are  in  the  market)  should  gradually  diminish  in  puri- 
fying intensity  with  the  accunuilation  of  carbonate. 

It  only  remains  for  us  to  show  that  those  materials 
which  exert  a  maximum  chemical  purifying  effect  are 
also  the  most  efficient  in  producing  sterilisation  ;  and 
the  theory  which  we  advanced  at  the  commencement 
of  this  jiaper  will  then,  we  think,  be  proved. 

Samples  of  water  were  submitted  to  plate  cultiva- 
tion, and  every  precaution  was  taken  to  ensure  accu- 
racy in  accordance  with  the  most  recent  instructions 
of  Koch,  Klein,  Bischof  and  Crookshank,  and  P. 
Frankland.  We  append  a  table  of  some  of  the  results 
obtained  by  us  :— 

ORGANISMS  IN  Icc.  OF  WATER  (KOGHFRANKLAND 

PROCESS). 

A.  B. 

Before  filtration 1930  colonics  102  colonics 

^  ."j  Electric  current  (Sn  electrodes)  1200        „  22       „ 

E  g    Coke 18        „  — 

tsVFerrocoke 0         .,  0        ,, 

cS     Zinc-copper  couple    _       0         ,.  0        .. 

<;"j  Iron+coke+battery —  „  0        ,. 

We  have  not  thought  it  necessary  to  repeat  the  ex 
periments  of  Dr.  Percy  Frankland  with  respect  to 
the  sterilising  properties  of  those  bodies,  such  as 
spongy  iron,  animal  charcoal,  etc.,  which  admittedly 
influence  the  chemical  composition  of  the  water 
passing  through  them,  because  we  are  sufficiently 
convinced  of  their  accuracy.  AVe  have  as  yet  con- 
fined our  attention  to  what  we  regard  as  test  cases, 
and  it  will,  we  think,  be  admitted  that  we  are  most 
fully  confirmed  in  our  view  that  chemical  purification 
of  water  is  accompanied  by  germ  removal.  AVe  be- 
lieve, moreover,  that  the  time  is  not  far  distant  when 
the  two  questions  vi'ill  not  be  considered  except  in 
conjunction  with  one  another.  It  is  our  intention  to 
continue  our  experiments  upon  this  basi.s,  because  we 
are  convinced  that  it  is  the  true  one  from  which  to 
attack  the  (juestion  of  hltration.  AVe  can  but  hope 
that  this  preliminary  statement  of  some  of  our  re- 
sults may  induce  others  to  take  up  the  work  from 
a  similar  standpoint  ;  and  in  so  doing  we  are  con- 
vinced that  they  will  materially  contribute  towards 
the  solution  of  one  of  the  most  pressing  and  vital 
of  our  social  problems. 

ON  RECENT  IMPROVEMENTS  IN  THE 
TREATAIENT  OF  AVATER  FOR  TECHNICAL 
PURPOSES. 

BY  WM.   MACNAB   AND  G.    H.  BECKETT. 

In  a  great  number  of  cases  the  water  which  the 
manufacturer  can  command  for  use  in  steam  boilers 
and  the  various  ])rocesses  and  operations  in  his 
works,  is  very  unsuitable  on  account  of  the  lime  and 
magnesia  salts  in  solution. 

Attention  has  been  frequently  draw^n  to  the  obvious 
advantages  of  softening  water  before  using  it  in 
boilers,  and  tor  washing  purposes  ;  and,  although 
the  chemical  treatment  to  be  described  has  been 
proposed,  we  have  not  found  any  detailed  account 
of  the  actual  results  obtained  where  the  aim  has  been 
to  remove  both  the  temporary  and  permanent  hardness. 


Such  a  process  is  now  being  applied  to  large 
(quantities  of  waters  from  various  sources,  and  the 
results  obtained  in  practice  on  the  large  scale  thereby 
acquire  a  special  interest.  This  process  consists  in 
the  use  of  caustic  soda  and  lime.  The  use  of  car- 
bonate and  even  caustic  soda  has  been  practised  ; 
but  these  reagents  had  been  almost  always  placed 
in  the  boiler  itself,  in  which  the  precipitation  conse- 
(piently  took  place.  The  results  we  have  now  to 
describe  have  been  obtained  by  treating  the  water 
continuously  with  a  mixture  of  caustic  soda  and  lime 
water,  in  such  proportions  as  to  reduce  the  hardness 
of  the  water  to  the  lowest  attainable  point,  at  the 
same  time  avoiding  an  excess  of  the  reagent. 

The  treatment  is  carried  on  in  an  apparatus  which 
allowsof  theseparati(mof  theprecipitate,and  the  water 
which  comes  away  is  practically  free  from  lime  and 
other  substances  which  could  form  a  scale  in  a  boiler. 

For  the  sake  of  convenience  we  shall  first  take  the 
consideration  of  the  chemical  treatment  only,  and 
shall  briefly  refer  to  the  other  methods  which  have 
been  proposed  and  tried.    The  chief  of  these  are  :-- 

(1.)  Garbimate  of  Soda  JLthod.—  W'hetQ  this  is  em- 
ployed to  precipitate  lime  and  magnesia  from  the  water 
before  it  is  introduced  into  the  boiler,  an  exces.s  must 
be  used  to  combine  with  the  free  carbonic  acid  in  the 
water,  forming  sesquicarbonate,  and  the  treatecl  water 
then  contains  excess  of  alkali,  which  is  objectionable 
for  most  purposes,  besides  which  the  precipitation  is 
incomplete  unless  heat  be  also  employed. 

(2.)  Lime  and  Chloride  of  Barium— The  chief 
objection  to  this  method  is  that  the  permanent  hard- 
ness is  not  removed,  the  sulphate  of  lime  being 
simply  converted  into  chloride. 

(3.)  Alkaline  Oxalates— linn  is  expensive,  and  only 
lime  salts  are  afiected. 

(4.)  J7((;;«es('((.— This  requires  a  temperature  of 
80''  C.  to  complete  the  reaction. 

(.5.)  H;/drochlvrie  yJ  cu/.— This  is  used  to  decompose 
the  tenqjorary  hardness,  forming  a  soluble  chloride, 
but  does  not  remove  anything  from  the  water. 

(6.)  Lime. — This  removes  only  the  temporary  hard- 
ness, and  of  course  is  excellent  so  far  as  it  goes. 

The  limeandcausticsoda  method  removes  practically 
all  the  hardue.s.s,  both  temporary  and  permanent,  does 
its  work  without  the  aid  of  heat,  and  gives  a  water  con- 
taining only  soluble  soda  salts  and  no  excess  of  alkali. 

Now,  in  order  to  precipitate  salts  other  than  the 
carbonate,  it  is  necessary  to  employ  carbonate  of 
soda,  and  this  is  provided  by  the  caustic  soda  and 
by  the  carbonic  acid  usually  present  in  the  water 
in  the  free  .state  ;  but  only  so  much  caustic  soda  is 
used  as  is  requisite  to  decompose  the  sulphates, 
chloricles,  etc.,  and  lime  water  is  used  to  remove  the 
carbonic  acid  which  is  not  required  for  the  caustic 
soda.  To  precipitate  magnesium  salts,  caustic  and 
not  carbonate  of  soda  is  necessary.  The  following 
equations  exemplify  the  reactions  : — 

CaOlCOj),  -l-CaO  =  2GaCO,. 
CaO(CO..).,  +  2NaHU  =  OaCOa  +  Na„C03  +  HiO. 
CaSOi  -H  'NajC03=  CaCOa  +  Na,St)j. 
MgSUj  4-  2NaHO  =  MgH^O..  +  Na^SOj. 

Caustic  soda  is  preferable  to  carbonate  for  this 
iirocess,  for,  although  the  carbonate  is  causticised  by 
lime,  the  reaction  is  not  complete  in  the  cold,  and 
the  solution  made  from  the  carbonate  is  not  so 
convenient  to  use  in  consequence  of  this.  _  But  where 
the  permanent  hardness  due  to  lime  salts  is  exces.sive, 
or  the  quantity  of  free  carbonic  acid  is  too  small,  it 
becomes  necessary  to  supplement  the  caustic  soda 
with  carbonate  of  soda  m  a  quantity  suflicient  to 
make  up  the  total  quantity  of  alkaline  carbonate 
required  to  decompose  this  hardfiess.  In  our  experi- 
ence treatment  with  lime  and  caustic  soda  is  the 
most  suitable  in  the  majority  of  cases. 
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Vi'e  tliall  now  describe  the  application  of  the 
method,  and  for  this  purpose  shall  take  the  case  of 
the  water  supplied  by  one  of  the  Metropolitan  com- 
panies.   It  has  the  following  analysis  : — 

Grains  Ornins 

per  Gallon.  per  G.allon. 

CaCO,    17-46 

CaSO^    2-75 

MgSO.  1-72  Free  CO, 7-2.3 

MgClj    -42  Hardness 21-4 

KaCl  2-00 

SiO,    1    .-g 

Fe,U,Al,0,.../    '"' 

24-91 

To  neutralise  all  the  free  carbonic  acid  in  this 
■water  r3lb.  of  lime  or  ISOgals.  of  clear  lime  water 
would  be  required  for  lOOOgals.  of  water  ;  but  a  part 
of  this  carbonic  acid  is  used  in  combination  with 
soda  to  decompose  the  sulphate  of  lime,  so  that  only 
I'llb.  of  lime  or  llOgals.  of  lime  water  will  be  required. 
Of  caustic  soda  0  24lb.  will  be  required  for  the  calcium 
sulphate,  and  (i-24lb.  for  the  magnesia  salts.  If,  then, 
lUigals.  of  lime  water,  which  contain  also  -4Slb.  of 
caustic  soda,  be  added  to  lOOOgals.  of  water  corres- 
ponding to  the  above  analysi.s,  a  precipitate  will  be 
formed,  and  if  this  be  allowed  to  settle  the  super- 
natant water  will  contain  only  about  3"  of  hardness, 
and  the  following  is  an  analysis  of  such  water  as 
obtained  on  the  large  scale  ; — 

Grains 
per  Gallon. 

CaCO,   1-26 

MgCU,  112 

XajCOj 3-85        Hardness  =  2-6° 

Na,S04 4-83 

NaCl  245 

•SiO„Fe,03,Al,03 -56 

14-07 

A  few  other  analyses  illustrating  the  results 
obtained  on  the  large  scale  may  be  also  of  interest ; — 

Original  Water.  After  Soktemnq. 

Grains  Grains 

per  Gallon.  per  Gallon. 

CaCOa 13-58        CaCOj 245 

CaSOj -90        MgCUs -56 

MgSOi -21        Na.COs 1-12 

MgCl -72        Xa^SOj 1-68 

NaOl    2-45        NaCl 4-06 

SiO,,Al,03,Fe203      -28  SiOo.FcjUs.AljOj  21 


Hardness 
Free  CUj 


18-14 
15-° 
7-85 


Hurdne.ss  , 


10-08 
3^ 


CaCOa    16-80 

CaSOi    5-71 

Ca(N03) 6-94 

Mg(N03) 4-OS 

NaNUa  'J5 

NaCl  6-34 

!SiO..,Fe203,Al2U3  28 


CaCOj    1-75 

CaSUj      2-87 

IMgSOj   ..  1-68 

N;i  SOi  1-47 

NaNUs  9-52 

NaCl  616 

!5iU.j,Fe.,U3,Al..U3  -21 


4110  23  66 

Hardness  28-°         Hardness  5-° 

Free  CO,  8  93 

In  this  water  the  reduction  was  intentionally 
stopped  .short  of  the  limit,  by  using  an  insufficiency 
of  caustic  .soda,  to  avoid  the  presence  of  any  carbonate 
of  soda  ;  but  this  latter  has  not  been  found  to  be 
objectionable  in  such  suiall  (luantities  as  in  the  first 
two  instances  cited  above. 

Many  users  of  water  for  boilers  have  expressed  an 
objection  to  using  caustic  soda  for  softening  the  water, 
as  they  imagined  that  the  water  so  treated  would 


enter  their  boiler  charged  with  caustic  soda.  It  is  . 
hardly  nece.ssary  to  state  here  that  the  caustic  soda, 
added  to  the  water  in  regulated  quantities,  is  practi- 
cally all  transformed  into  the  sulphate  or  chloride, 
salts  which  are  perfectly  harmless  for  nearly  all  the 
technical  purposes  to  which  water  is  applied.  An 
inspection  of  the  foregoing  analytical  figures  will 
show  the  ultimate  destination  of  the  caustic  soda. 

It  will  thus  be  seen  that  this  process  admits  of 
practically  all  the  lime  and  magnesia,  how-ever  com- 
bined, being  removed  fiom  such  natural  hard  waters, 
equivalent  (|uantities  of  sodium  sulphate  or  chloride 
being  substituted  for  the  corresponding  lime  and 
magnesia  salt.s. 

It  is  impossible  to  entirely  remove  the  lime  and 
magnesia  from  water  by  this  process,  owing  to  the 
slight  solubility  of  carbonate  of  lime  and  hydrate  of 
magnesia,  and  in  fact  the  amount  of  this  residual 
hardness  is  .subject  to  some  variation  according  to 
the  impurities  present,  and  the  time  given  for  the 
reaction.  As  far  as  carbonate  of  lime  is  concerned, 
its  solubility  seems  to  be  fairly  constant,  and  amounts 
to  about  two  grains  per  gallon  or  one  part  in  35,000, 
but  the  solubility  of  the  magnesia  precipitate  is 
liable  to  variations,  which  we  have  endeavoured  to 
investigate 

In  this  process  the  magnesia  will  be  precipitated  as 
hydrate  or  carbonate,  according  as  hydrate  or  carbon- 
ate of  soda  is  used  as  the  precipitant,  and  of  these 
two  magnesia  hydrate  is  the  most  insoluble.  If  a 
solution  of  a  magnesia  salt  be  precipitated  with 
excess  of  lime  water  or  hydrate  of  soda,  the  resulting 
solution  will  contain  only  about  one  part  of  magnesia 
in  .50,000  parts  of  water.  But  if  the  caustic  soda  con- 
tained carbonate  so  as  to  cause  the  magnesia  hydrate 
to  be  mixed  with  carbonate,  a  larger  ([uantity  of 
magnesia  will  remain  in  solution  ;  and  our  experi- 
ments tend  to  show  that  when  an  excess  of  caustic 
soda  is  used  with  the  view  of  depriving  the  precipi- 
tate of  carbonic  acid,  the  object  is  only  partially 
attained,  and  it  seems  that  carbonic  acid  in  solution, 
even  in  presence  of  an  excess  of  caustic  soda,  will 
operate  by  causing  more  of  the  magnesia  to  remain 
in  solution. 

Of  course  these  considerations  are  only  of  import- 
ance when  dealing  with  very  dilute  solutions  of  mag- 
nesia, as  in  natural  waters. 

By  the  use  of  lime  water  the  carbonic  acid  may  be 
removed  from  the  solution,  and  its  solvent  effect 
thereby  destroyed  ;  but  it  is  in  the  difficulty  of 
adjusting  the  proportion  of  lime  water,  so  as  to  avoid 
an  excess  over  a  sufficiency,  that  the  trouble  of 
treating  magnesian  waters  arises,  and  where  a  large 
quantity  of  magnesium  salts  is  present,  it  is  always 
difficult  to  reduce  the  residual  hardness  to  a  mini- 
mum. 

The  difficulty  of  adjusting  the  lime  and  caustic 
soda  so  as  to  obtain  the  lowest  i>ractical  result,  is 
illustrated  by  the  following  experiment,  where  the 
reagents  were  added  in  (|uantities  calculated  to  pre- 
cipitate all  the  lime  as  carbonate,  and  the  magnesia 
as  hydrate.  -Igrm.  MgO  and  'Ugrm.  CaO  per  litre  in 
solution  as  sulphates  treated  with  -2«5grm.  NaoCOs, 
and  •200grm.  NaHO— that  is,  equivalent  quantities— 
for  2i  hours  in  the  cold,  gave — 

;rm.  per  litre  =  4-6°  hardness 

.1  M  =  J    4  ,, 


CiiO  unprecipitated  -037;. 
MgO  „  054 


Total 


14-0 


.showing  that  part  of  the  CO.,  went  to  the  magnesia, 
with  the  effect  of  preventing  full  precipitation  both 
of  the  lime  and  magnesia. 

But  the  use  of  such  treated  water  will  not  neces- 
sarily give  rise  to  the  formation  of  scale,  because  a 
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temperature  of  from  60— TO''  C.  is  sufficient  to  com- 
plete the  reaction,  giving  a  full  and  immediate  i  re- 
cipitation  of  the  lime  as  carbonate,  and  the  magnesia 
as  hydrate,  which  are  then  present  in  the  boiler  in  a 
state  of  suspension  only,  and  do  not  incrust. 

The  use  of  water  fully  treated  -with  lime  and  soda 
lias  established  the  fact  that  practically  no  incrusta- 
tion is  formed  in  the  boiler,  the  lime  and  magnesia 
which  remain  in  the  water  to  the  extent  of  from  two 
to  four  degrees  of  hardness  being  in  a  state  from 
which  a  boiling  temperature  causes  them  to  be  jire- 
cipitated,  so  that  all  that  is  found  in  a  boiler  after 
say  three  or  six  months'  work  is  a  small  quantity  of 
powder.  It  seems  scarcel.y  necessary  to  point  out 
that  this  result  is  only  seen  when  the  exjieriment  is 
commenced  with  a  really  clean  boiler.  In  general  it 
is  found  that  boilers  after  becoming  incrusted  witli 
scale  during  work  with  ordinary  waterii  are  well 
cleaned  only  on  the  upjier  plates  of  the  centre  Hues, 
whilst  the  underside  of  the  Hues  and  the  bottom 
of  the  boiler  are  more  or  less  imperfectly  cleaned, 
and  the  portions  in  the  narrow  spaces  between  the 
flues  and  the  shell  of  the  boiler  are  very  seldom 
cleaned,  owing  to  the  great  difticultj'  of  reaching 
these  parts  with  chijiping  tools.  In  general,  there- 
fore, the  treated  water  has  to  be  used  in  such  a 
partially  cleaned  boiler,  and  in  course  of  time  .such 
old  deposits  of  scale  become  loosened,  so  that  a  slight 
force  o!ily  is  required  to  detach  them,  and  finally  the 
boiler  becomes  and  remains  practically  clean.  It  is 
worthy  of  remark  that  when  portions  of  a  boiler 
contain  old  scale,  the  use  of  softened  water  will 
actually  show  a  thin  scale  on  the  top  of  the  Hue, 
which  is  the  part  generally  selected  for  trying  the 
effect  of  the  method  in  trials  of  processes  for  pre- 
venting incrustation.  Now  this  thin  scale  has  its 
origin  in  the  old  scale  on  other  parts  of  the  boiler, 
which  dissolves  partially  in  the  boiling  soft  water, 
and  this  on  evaporation  leaves  the  dissolved  scale 
again  on  the  top  of  the  flue  as  new  scale.  This  is 
particularly  the  case  with  calcium  sulphate,  which 
predominates  in  scale  formed  in  this  way.  It  may 
be  noticed  here  that  such  scale  is  very  adherent  to 
the  iron  as  long  as  it  is  thin,  but  as  soon  as  the  thick- 
ness has  reached  about  a  sixteenth  of  an  inch  it  peels 
away  readily,  the  reason  apparently  being  that  its 
mass  gives  the  stability  sufficient  to  prevent  it 
following  the  small  movements  of  contraction  and 
expansion  of  the  iron. 

That  there  must  be  a  considerable  saving  of  fuel 
where  the  boiler  i.s  kept  free  from  incrustation,  there 
is  of  course  a  universal  agreement,  but  a  reference  to 
figures  given  by  various  writers  seems  to  show  that 
the  results  are  obtained  more  by  calculation  from 
tmall  experiments  than  by  actual  trials  with  boilers, 
and  in  truth  it  is  very  difficult  to  determine  the 
influence  of  scale  in  the  work  done  by  a  boiler, 
because  of  the  many  attendant  sources  of  error.  It 
might  be  thought  that  the  temperature  of  the  gases 
after  leaving  the  boiler  would  give  the  necessary  data, 
but  this  is  again  modified  by  the  proportion  of  air 
admitted  through  the  firebox,  and  also  by  the  leak- 
age of  air  into  the  flues  through  the  brickwork. 
Perhaps  a  fair  idea  might  be  arrived  at  by  analyses 
of  the  issuing  gases  taken  at  the  same  time  with  the 
temperature,  but  this  we  have  not  had  the  oppor- 
tunity of  investigating.  It  seems  to  us  that  evapora- 
tion results  would  not  sufticiently  exclude  the  erroi  s 
introduced  in  the  stoking. 

■When  a  water  which  is  to  be  softened  contains 
organic  matter  in  such  quantity  and  kind  as  to 
impart  a  colour  to  the  W'ater,  or  at  least  to  impair  its 
brightness,  the  employment  of  a  soluble  salt  of 
alumina  (or  ferric  oxide)  is  resorted  to,  and  the 
quantities  of  lime  and  soda  are  so  adjusted  as  to  pre- 


cipitate the  alumina  as  hydrate  as  well  as  to  remove 
the  hardness  of  the  water.  The  use  of  precipitated 
alumina  has  the  further  result  of  causing  the  lime 
and  magnesia  precipitate  to  settle  rapidly,  which 
would  not  always  be  the  case  in  the  absence  of  the 
alumina  hydrate,  for  such  impure  waters  have  a 
tendency  to  rtniain  turbid  for  a  long  time  after 
addition  of  lime  or  lime  and  soda  ;  the  bulk  of  the 
precipitate  will  settle,  but  a  j  art  remains  in  sus- 
pension. Also  if  the  amount  ot  original  hardness  in 
the  water  is  small,  the  whole  precipitate  may 
be  so  finely  divided  that  it  takes  a  longer  time  than 
usual  to  settle,  and  in  this  case,  too,  the  addition  of  a 
small  quantity  of  alumina  salt  will  bring  about  the 
desirecl  result.  The  alumina  hydrate  envelops  the 
finer  as  well  as  the  larger  particles  of  precipitate  and 
carries  the  whole  down,  and  where  organic  matter  is 
present  it  unites  with  the  alumina  to  form  a  lake, 
and  is  so  removed,  as  is  already  sufficiently  well 
known.  The  (luantity  of  sulphate  of  alumina  re- 
quired varies  from  one  to  seven-tenths  of  a  pound  per 
luOO  gallon.?,  according  to  the  quantity  of  organic  mat- 
ter present.  Where  sulphate  of  alumina  is  employed, 
and  if  the  water  is  to  be  softened,  provision  must  be 
made  for  the  saturation  of  the  sulphuric  acid  by 
caustic  soda,  lime  being  used  for  this  purpose  only 
where  a  sewage  or  waste  water  is  to  be  defecated, 
and  sometimes  it  is  advantageous  to  employ  aluminate 
of  soda.  For  wool-washing  it  is,  of  course,  of  the 
utmost  importance  to  have  soft  water,  and  in  some 
cases,  where  the  available  water  contained  only  from 
four  to  five  degrees  of  hardness,  and  was  tinged 
slightly  brown  from  peaty  matter,  treatment  with  a 
small  (juantity  of  sulphate  of  alumina  and  caustic  or 
carbonate  of  soda  has  effected  a  very  satisfactory 
improvement,  the  treated  water  being  clear  and 
colourless,  with  a  hardness  of  two  degrees.  The 
sludge  from  such  a  treatment  was  brown  coloured, 
and  had  the  following  composition  after  having  been 
dried  at  130°  C  : — 

Matter  driven  oil' at  red  lieat   45 '0% 

810 no 

Al.,6,  16-7 

Fe^Oj  10-3 

Cab 8-6 

MgO    70 

CO^,  other  acids,  etc i'i 

100  0 

The  form  of  appaiatus  which  has  become  identified 
with  this  method  of  .softening  water  is  the  invention 
of  Jlessrs.  Gaillet  and  Huet,  of  Lille,  and  is  known 
here  as  the  Stanhope  Purifier,  for  which  the  English 
patents  are  held  by  The  Stanhope  Company, 
Limited  (formerly  called  Cordner,  Allen  it  Co).,  of 
■20,  Bucklersbury,  London,  E.C.,  to  whom  we  are 
]ileased  to  record  our  obligations  for  many  facilities 
atibrded  in  the  preparation  of  this  ]iaper.  A  few 
words  will  suffice  to  render  the  salient  points  of  this 
apparatus  intelligible.  The  principle  involved  is  one 
of  subsidence  and  decantation,  which  admits  of  the 
separation  of  all  kinds  of  solid  matters  in  su.spension, 
however  flocky  or  gelatinou.s.  In  the  annexed  draw- 
ing the  same  letters  refer  to  the  same  parts  in  both 
figures. 

A  is  a  store  tank  containing  caustic  soda  solution  of 
•27'  B.  B  is  a  tank  receiving  the  water  to  be  treated, 
wdiich  is  maintained  at  a  constant  level  by  means  of 
a  valve  and  float.  C  and  C  are  two  tanks  for  use 
alternately,  in  which  the  lime  water  i.s  jirepared,  a 
measured  (lUantity  of  caustic  soda  being  added  at 
each  time  of  charging,  this  mixture  constituting  the 
reagent.  D  is  a  small  tank  for  niaintaining  a 
constant  head  of  reagent.    E  is  the  clarification  tank 


2'70 


THE  JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  iNDtJSTIlY.     iMay  29.  issG. 


in  which  the  decantation  is  accomplished,  and  which 
will  presently  be  referred  to  in  detail.  V  is  a  large 
pipe  in  which  the  mixture  of  water  and  reagent  takes 
place.  (}  is  a  pipe  in  connection  with  cocks  for 
drawing  off  the  sludge  as  it  accumulates  in  the 
angular  spaces  in  the  clarification  tank.  At  H  are 
the  cocks  provided  with  graduated  quadrants  for  con- 
veniently adjusting  the  quantities  of  water  and 
reagent.  I  is  the  delivery  pipe  for  the  softened 
water. 


rm/vr  elcitatioiv 


serves  as  a  safety  filter  to  stop  any  particles  which 
have  escaped  subsidence. 

The  water  supplied  to  the  apparatus  at  B  is 
conveyed  by  a  pipe  to  H,  where  it  flows  into  the 
mixing  pipe  along  with  the  reagent  from  C  and 
D,  the  quantities  being  regulated  by  the  cocks  at 
H.  The  mixture  of  the  water  and  reagent  being 
effected  by  falling  together  into  the  funnel  of  the 
pipe  F,  precipitation  at  once  commences,  and  the 
whole  travelling  down   the  pipe  enters  the  clarifi- 

SIDE  ELEVhTIOil 


The  Stanhope  Pceifier. 


The  clarification  tank  K  conlainu  a  nnndicr  of  thin 
diajihragms  or  shelves  of  a  V  shape,  inclined  (it  an 
angle  of  4o",  as  shown  by  the  dotted  lines  ;  these  are 
rivetted  alternately  to  the  two  ojiposite  sides  of  the 
tank,  and  their  jiosition  forces  the  water  to  take  a 
serpentine  course  through  the  tank.  A  bed  of  wood 
shavings,  contained  between  wire  nettings  in  positions 
indicated  by  the  two  lines  of  rivets  near  the  top, 


Cation  tank  by  a  branch  jiipe  near  the  bottom, 
Avhence  it  rise.")  in  a  serpentine  course  to  the  toj), 
whilst  the  clear  and  softened  water  overflows  into 
the  delivery  pipe  at  L  The  precipitate  on  settling 
out  finds  its  way  down  the  inclined  shelves  to  the 
angular  spaces  connected  with  the  sludge  cocks,  by 
opening  of  which  the  uuid  is  removed  without  i.iter- 
rupting  the  process.    The  whole  operation  is  thus  a 
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continuous  one,  and  the  labour  involved  consists  in 
discharging  the  precipitate  by  opening  tlie  sludge 
cocks  about  once  a-day,  and  in  theprejiaration  of  the 
reagent  at  long  intervals.  In  place  of  the  two  lime 
tanks,  a  simple  automatic  apparatus  is  sometimes 
em|iloyed  for  jirejiaring  the  lime  water  continuously; 
A  horizontal  form  of  apparatus  designed  on  similar 
princi]iles  is  also  made,  giving  equally  good  results, 
and  this  airangement  is  sometimes  more  suited  to 
the  local  surroundings  or  requirements  of  special 
cases. 

The  ])recipitate  from  the  sludge  cocks  forms  a  mud 
containing  about  2(i  per  cent,  of  solid  matter  a.s  a 
maximum,  bat  taking  the  average  of  the  sludge  as 
obtained  by  leaving  the  cocks  open  until  the 
accumulation  of  precipitate  has  all  come  away,  as 
can  easily  be  seen  in  iiractice,  the  solid  matter 
amounts  to  four  or  five  per  cent.  This  can  be  run 
straight  away  or  allowed  to  stand  for  the  superfluous 
water  to  drain  off,  leaving  the  solid  matter  for  more 
convenient  disposal.  The  solids  of  the  sludge  vary 
of  course  greatly  m  composition,  according  to  the 
nature  of  the  water  undergoing  treatment.  From 
some  waters  almost  pure  carTionate  of  lime  is 
obtained,  others  give  in  addition  hydrate  of  mag- 
nesia, and  often  small  quantities  of  silica  and  oxide 
of  iron.  Organic  and  coloured  matter  is  .sometimes 
jiresent  to  a  considerable  extent,  and  the  alumina 
and  iron  salts  then  cmjiloyed  also  modify  the  com- 
position and  appearance  of  the  .sludge.  As  examples 
of  the  latter  class  the  following  two  analyses  will 
serve.  Both  samples  were  dried  at  13o°  C.  before 
analysis  : — 

1.  11. 

Matter  driven  off  at  a  red  heat  ...  4S-G%  38.8% 

SiO 1-2     17-8 

Al..()3 1-2     21-3 

Fe.Ua I-.-)     7-7 

CaO  39-1      7-2 

MgO 8-0     3-1 

COi,  other  acids,  etc '4     41 


100-0 


100  0 


This  .system  of  collecting  a  small  amount  of  pre- 
cipitate from  a  large  volume  of  liquid  by  systematic 
subsidence  offers  particular  advantages  where  such 
precipitate  is  of  a  light  gelatinous  nature,  by  reason 
of  its  admixture  with  hydrate  of  magnesia  or  alumina, 
or  gummy  and  slimy  from  presence  of  much  organic 
matter.  Excellent  results  have  been  obtained  with 
this  apparatus  in  the  treatment  of  waste  water  from 
factories  and  streams  polluted  with  sewage  and  dye- 
stull's. 

DISCUSSION. 

The  Ch.\ibmak,  after  alluding  to  the  value  of  .such 
communications  to  those  who  had  experienced  the 
effects  of  foul  waters  on  their  boiler.s,  said  that  he 
was  by  no  means  sure  that  living  organisms  were 
necessarily  injurious  to  health.  It  was  also  neces- 
sary to  consider  what  effect  such  ]iowerful  tilters 
would  have  upon  the  taste  of  water,  for  he  believed 
that  many  people  would  prefer  water  of  doubtful 
jiurity,  but  pleasant  taste,  rather  than  pure  water 
rendered  thoroughly  insipid. 

Dr.  Percy  Fr.xxkl.vxd  regretted  that  he  was  not 
present  at  the  beginning  of  the  paper.  While  admit- 
ting that  what  they  had  heard  made  it  quite  evident 
that  coke  was  capable  of  exerting  chemical  action  on 
the  organic  matter  and  nitrates  in  water,  he  thought 
that  it  was  also  clear  that  this  action  w-as  due  to  the 
iron  jiresent  in  the  coke.  He  had  not  analysed  the 
coke  he  used  in  the  experiments  which  he  had  already 
lirought  before  the  Society,  but  it  was  obvious  that 
it  could  not  have  contained  much  iron,  for  the  water 


before  and  after  filtration  contained  much  the  same 
amount  of  organic  matter  and  nitrates.  In  fact,  he 
had  used  it  purely  as  a  biological  filter.  The  possi- 
bility of  making  coke  a  chemical  as  well  as  a  biolo- 
gical filter,  and  maintaining  its  efficiency  by  means  of 
a  battery,  was  of  great  juactical  importance  ;  but  he 
was  particularly  struck  by  the  experiments  on  the 
puritication  of  water  by  a  copper-zinc  coujile.  He 
was  glad  to  see  that  the  authors  had  submitted 
their  filters  to  the  test  of  gelatine-plate  cultivation, 
for  no  filters  which  tailed  to  remove  micro-organisms 
could  properly  be  considered  filters  at  all.  He 
would  like  to  know  how  long  the  various  filters 
alluded  to  had  been  in  use  before  the  experiments 
were  made.  He  was  not  prepared  to  agree  with 
the  theory  that  sterilisation  was  always  accompanied 
by  chemical  action,  and  riie  r,  rsd,  for  he  knew  domes- 
tic filters  which  were  efficient  in  the  reduction  of 
chemical  organic  matter,  but  which,  when  submitted 
to  the  gelatine  test,  showed  that  they  were  incapable 
of  touching  the  micro-organisms  jiresent.  Rischof 
seemed  to  take  the  view  that  the  gelatine  process 
failed  to  dtteimine  the  value  of  filtration,  because 
filters  generally  regarded  as  tfficient  failed  to'stand 
this  test  ;  or.  in  other  words,  the  filter  was  to  be  the 
test  of  the  gelatine  jirocess,  instead  of  the  process 
testing  the  filter.  With  regard  to  the  zinc-copper 
couple  experiment,  he  would  like  to  know  whether 
the  water  operated  upon  was  pure  or  rendered  saline, 
as  that  fact  would  liave  considerable  influence  on 
the  microorganisms.  I^ndoubtedly  jMe.ssrs.  Jlacnab 
and  Beckett's  process  effected  considerable  purifica- 
tion, although  his  own  experiments,  made  at  Mr. 
Newlands's  request,  had  hardly  shown  the  reduction 
of  the  hardness  in  practice  to  be  quite  so  great  as  the 
figures  before  them  would  suggest.  This  was  not 
to  be  exiiectcd  ;  but  he  should  like  to  hear  whether 
this  process  had  been  tried  on  tlie  hard  water  from 
the  chalk  underlying  the  London  clay,  which  con- 
tained much  carbonate  of  soda,  and  was  distinctly 
alkaline.  This  water  was  very  diiflcult  to  treat  by 
Clarke's  process,  and  was  quite  difl'erent  from  the 
water  at  Clyde  Wharf,  which,  though  derived  from 
the  same  stratum,  was  not  alkaline. 

Mr.  BiscHOF  agreed  with  the  authors  of  the  paper 
that  biological  testing  was  still  in  its  infancy.  When 
water  \yas  required  free  from  iron,  they  used  a  test 
which  indicated  the  presence  or  absence  of  iron  ; 
and  when  softness  was  required,  the  water  was 
examined  to  that  end.  Why,  then,  should  experi- 
menters not  adopt  the  same  principle  in  testing 
waters  for  wholesomeness?  Yet  there  were  some 
who  attached  no  importance  to  these  microphytes 
and  their  development.  As  a  rule.  Dr.  Koch's  test 
was  restricted  to  a  mere  statement  of  the  number 
of  colonies  found,  which  certainly  was  not  Dr.  Koch's 
I  intention.  Microphytes  were  only  partially  shown 
j  by  the  gelatine-peptone  process.  Storage,  again,  was 
a  most  important  factor  to  consider.  Storage  and 
consequent  multiplication  of  germs  took  place  in 
every  domestic  filter,  and  they  were  in  a  constant 
dilemma  between  rapid,  and  hence  inefficient,  filtra- 
tion, and  filtration  so  slow  as  practically  to  become 
storage.  He  had  known  New  River  water  increa.se 
from  h3  to  770,000  colonies  in  six  days  while  kept  in 
a  sterilised  fiask.  One  point  had  been  lost  sight  of 
I  —namely,  that  the  suitable  temperature  for  germ 
development  varied  within  narrow  limits— say,  5°  C. 
To  this  fact  regard  must  be  had  in  preparing  the  gela- 
tine mixture,  lest,  on  the  one  hand,  development 
should  cease,  or,  on  the  other,  the  test  should  fail 
from  liquefaction  of  the  plate.  Stress  had  been  laid 
at  times  on  the  ditt'erent  kinds  of  colonies,  but  little 
light  had  been  thmwn  upon  them,  even  by  Dr.  Koch. 
The  test  still  fell  far  short  of  perfection.    Dr.  Klein 
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had  given  an  instance  in  whicli  Dr.  Koch's  gelatine- 
peptone  test  indicated  only  :,OiiO  colonies,  when 
another  test  indicated  ir)0,ooo.  Now,  jiathogenic 
organisms  failed  to  grow  in  gelatine-peptone,  so  that 
it  was  not  at  all  unlikely  that  among  the  14.">,000 
germs  not  indicated  by  that  process  there  might  be 
the  very  pathogenic  organisms  they  were  seeking. 
Dr.  Klein  had  also  often  added  known  pathogenic 
organisms  in  measured  ((uantities  to  samples  of  water, 
but  had  never  recovered  one-half  of  them,  though  he 
knew  in  each  instance  what  to  lock  for  and  how  to 
indicate  its  ])resence.  Surely,  then,  this  was  enough 
to  show  that  the  gelatine-peptone  method,  per  se,  was 
no  test  of  the  wholesomeness  of  a  water. 

Mr.  Thorp  said  he  hardly  liked  to  speak  on  the 
subject,  because  it  was  so  long  since  he  had  done  any 
practical  work  in  water  analysis.  He  would,  how- 
ever, like  to  ask  Mr.  Salamon  whether  the  ferro-coke 
which  was  digested  with  hydrochloric  acid  was  the 
same  which  had  been  previously  used,  or  a  fresh  por- 
tion which  had  not  been  used  for  filtration.  Mr. 
Salamon  laid  great  stress  on  the  reduction  of  the 
total  solids  and  the  total  hardness,  but  he  could 
scarcely  understand  why,  for  he  supposed  that  it  must 
be  from  some  chemical  action  of  a  kind  which  could 
be  of  very  little  importance  in  a  filter,  since  it  must 
come  to  an  end.  If  he  understood  ^h.  Salamon 
aright,  he  considered  the  activity  of  a  filter  to  be  in 
direct  proportion  to  the  dissimilarity  of  the  two 
constituents.  Did  he  mean  electric  dissimilarity,  or 
of  what  kind  i  Although  without  any  basis  of  ex- 
periment, he  should  be  inclined  to  agree  with  Dr. 
Percy  Frankland  that  there  was  no  necessary  relation 
between  the  chemical  action  of  a  filter  and  the  re- 
moval of  living  organisms.  The  filter  might  remove 
them  without  chemical  action  or  it  might  exert 
chemical  action  and  not  remove  them.  It  might  do 
both  or  neither.  It  was  possible  to  attach  too^much 
importance  to  the  presence  of  living  organisms  in  a 
water,  yet  although  they  were  not  necessarily  inju- 
rious, yet  if  they  were  absent  they  could  not  do  harm. 
He  would  like  to  express  his  own  o])inion  that  it  was 
not  desirable  to  put  too  much  weight  on  determina- 
tions of  individual  impurities.  In  water  analysis 
one  wanted  the  opinion  of  an  experienced  analyst. 
If  one  consulted  a  medical  man,  one  wanted  his 
advice  based  on  all  the  .symptoms,  not  on  one.  If  it 
were  possible  he  thought  it  wouhl  be  desirable  even 
to  discontinue  the  imblication  of  numbers  obtained 
in  water  analysi-s.  If  he  had  no  knowledge  of  the 
subject,  he  thought  he  should  prefer  to  have  merely 
the  opinion  of  a  competent  man  rather  than  to  have 
a  number  of  figures  placed  before  him  which  he  could 
not  understand.  On  this  subject  more  weight 
attached  to  the  name  of  the  analyst  than  in  almost 
any  other  department,  while  the  report  of  a  tyro 
might  be  valuable  or  it  might  be  worth  no  more  than 
the  paper  on  which  it  was  written. 

The  Ch.\ikman-  jiointed  out  with  regard  to  the 
second  paper  that  the  object  of  the  jiroce.ss  was  to 
prevent  the  formation  of  scale  in  their  boilers,  and 
so  long  as  that  object  was  obtained  the  exact  con- 
dition of  the  waters  was  a  matter  of  indiflerence 

Mr.  Newlands,  in  rei)ly  to  Dr.  I'.  Frankland's 
statement  that  the  water  at  Clyde  Wharf  hardly 
showed  as  much  imin'ovement  as  the  waters  referred 
to  in  the  paper,  stated  that  though  it  might  not  be 
alkaline, nevertheless  it  contained  much  organic  mat- 
ter, and  was  generally  more  impure  than  the  samples 
they  had  belore  them.  The  process  was  a  great  im- 
l)rovemcnt  on  those  they  had  tried  before,  for  it  was 
practically  continuous,  and  the  cost  for  chemicals 
was  only  about  one  penny  per  thousand  gallon.s. 

Mr.  SriLLEE,  while  recognising  the  practical  value 
of  attempts,  such  as  those  of  Messrs.  Macnab  and 


Beckett,  to  soften  and  purify  water  for  technical  pur- 
poses by  the  combined  action  of  soda  and  lime,  could 
nevertheless  have  wished  to  see  a  greater  difference 
between  the  quality  of  the  water  before  and  after 
treatment  than  appeared  to  be  the  case,  judging  from 
the  figures  before  them.  He  was  surprised  to  see  as 
much  as  :V85grms.  of  sodium  carbonate  left,  eciual  to 
about  one-third  of  the  total  impurity.  Surely  this 
pointed  to  the  use  of  excessive  ijuantities  of  reagents, 
for  the  sodium  carbonate  was  cajiable  of  preciiiitating 
a  further  iiuaiitity  of  calcium  and  magnesium 
salts. 

Mr.   Macnab,   in  reply,   said  the  paper  referred 
'  especially  to  water  of  the  class  mentioned  by  ]^r.  Percy 
'  Frankland.     The  difficulty  of  reducing  water  to  the 
minimum  hardness  had  been  touched  upon.     In  re- 
gard to  the  behaviour  of  magnesia,  it  was  due  to  the 
comparatively  large  (juantity  of   that  substance  in 
;  the  Clyde  Wharf  water  that  such  good  results  were 
1  not  obtained  as  instanced  in  the  paper.     With  regard 
[  to  water  containing  comparatively  large  (piantities  of 
common  salt  and  carbonate  of  soda  from  the  London 
district,  they  had  had  no  experience,  but  they  had  in 
;  the  laboratory  treated  waters  from  the  coal  measures, 
I  which  generally  contained  a  notable  quantity  of  car- 
bonate  of  soda   in   conjunction   with   sulphate  and 
carbonate  of   lime,  and   from    that  experience  he 
I  should  have  no  hesitation  in  saying  that  the  process 
was  capable  of  dealing  with  such  water.     In  many 
cases  the    carbonate  of    soda    present    was    quite 
!  sufficient  to  decompose  the  sulphate  of  lime,  at  any 
rate  with  the  addition  of  a-serysmall  quantity  of 
caustic  soda.    With  regard  to  !Mr.  Spiller's  remark 
I  about  there  being  a  needlessly  large  quantity  of  car- 
bonate of  soda  in  the  analyshs,  it  would  certainly 
'  have  been  better  if  there  were   less,  but   those  were 
j  entirely  technical  results,  and  they  did  vary  a  little.  • 
,  Anyi  ne  who  had  any  experience  of   working  pro- 
cesses on  a  large  scale  would  know  the  difficulty  of 
carrying  out  reactions  to  theoretical  equivalence.    In 
many  cases  the  analyses  showed  only  one  grain  of 
carbonate,  and  in  many  others  there  was  no  carbonate 
of  soda  at  all.      One  could  not  expect  a  very  large 
diminution  in  the  total  solid  matter  in   the  water, 
because  the  lime  was  to  a  large  extent  replaced  by 
soda  salts. 

The  Chairman  asked  if  Mr.  Salamon  had  tried 
any  experiments  to  prove  whether  fresh  colonies 
appeared  in  water  which  had  been  passed  through 
filters,  as  in  the  case  of  water  passed  through  purely 
mechanical  filters  'I 

Mr.  Salamon,  in  reply,  said  that  he  must  share 
Dr.  Percy  Frankland's  regret  that  he  was  not  present 
at  the  commencement  of  the  paper,  because  he  had 
missed  the  point  on  which  he  laid  particular  stress 
with  respect  to  his  experiments.  Dr.  Frankland 
stated,  at  the  time  he  read  his  paper,  that  his 
filtration  experiments  were  made  through  six  inches 
of  coke  in  a  combustion  tube.  He  had  referred  to 
that  at  the  commencement  of  his  jiaper.  If  a  Win- 
chester quart  of  water  were  passed  through  six  inches 
of  coke  it  was  hardly  so  adeciuate  a  filtration  as  those 
which  he  had  recorded,  and  indeed  coufd  hardly  give 
any  definite  result  at  all.  But  assuming  that  there 
was  a  result  obtained.  Dr.  Percy  Frankland  said  that 
coke  did  sterilise  water,  but  omitted  to  mention  that 
the  amount  of  water  which  was  passed  through  that 
coke  in  order  to  assure  sterilisation  was  relatively 
extremely  small— probably  not  more  than  rice. 

Dr.  Percy  Frankland  said  he  filtered  about  a 
litre  for  twenty-four  hours. 

Mr.  Salamon  said  that  he  took  it  that  Dr.  Frank - 
land  passed  that  amount  through  sis  inches  of  coke, 
submitted  that  to  chemical  analysis,  and  found  no 
difference  whatever.    After  he  had  done  so,  he  then 
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put  five  inches  cc.  through  those  six  inches  of  coke  and 
submitted  that  to  plate  cultivation.  Naturally  the 
5cc.  were  able  to  be  chemically  atJected,  whereas  the 
larger  quantity  would  not,  and  hence  he  obtained 
sterilisation  in  the  small  sample  and  no  chemical 
change  in  the  large.  It  was  to  be  regretted  that  he 
did  not  test  the  coke  for  iron,  for  he  himself  h^d 
always  found  it  present. 

Professor  Bischof  said  it  was  generally  as  sulphide 
of  iron. 

Mr.  Salamon  said  it  was  iron   in   some  form  or 
other.    With  regard  to  the  copper-zinc  couple,  the 
experiment  was  not  made  for  drinking  or  commercial 
purposes,  but  was  meant  to  possess  a  purely  theo- 
retical interest  and  to  support  their  theory.    At  the 
same  time  no  zinc  or  copper  was  found  in  the  filtered 
water,  and  no  saline  matter  was  introduced  into  the 
water.     It  was  an  ordinary  sample  of  water.    All 
the    filtrations    referred    to     on    the    tables    were 
made  after   the    water    passed   through    once— i.e., 
the  filters  were  not  kept  for  any  length  of  time. 
In  answer  to  the  Chairman,  they  would  extend  their 
investigations  to  see  whether  the  water  was  absolutely 
sterilised  by  filtration,  and  if  the  removal  of  organic 
impurities  really  rendered  it  incapable  of  further  con- 
tamination by  germs.    With  respect  to  sterilisation 
taking  place  without  accompanying  chemical  action, 
he  thought  it  was  a  question  still  to  be  proved.     So 
far  as  their  experience  carried  thein,  those  experi- 
ments which  Dr.  Percy  Frankland  brought  forward 
where  he  found  sterilisation  accompanied  by  purifica- 
tion, they  accepted  at  once  ;  but  what  required  further 
elucidation,  was  the  statement  that  micro-organisms 
might     be     destroyed     without     a     corresponding 
chemical  purification  of  the  water.    In  the  Pasteur 
and    Chamberland    filter    all    organisms    were,   no 
doubt,   removed,  but  there  was  no  proof  of  their 
death. 

Dr.  BistHOF  said  it  couli  easily  be  ])roved  by 
taking  some  filtering  material,  mixing  it  up  with  the 
sterilised  water,  and  then  testing  it. 

Mr.  Salamon  said  as  a  matter  of  fact  it  was  just 
as  correct  to  assume  they  were  mechanically  removed 
(as  in  the  case  of  cotton  woo!)   as  that  they  were 
killed.     With  respect  to  the  ferro-coke,  that  which 
was  washed  with  hydrochloric  acid  was  jjreviously 
used,  and  represented  that  concentrated  ferro-coke 
which  gave  the  excellent  purification  in  the  first  in- 
stance.    He  must  apologise  for  not  having  further 
insisted    on   that   point,   because   it   was   the   very 
essence  of  the  experiments  that  they  found  ]iurifica- 
tion  in  the  case  of  ferro-coke  when  it  contained  a 
large  amount  of  iron,  and  after  it  was  treated  with 
acid  and  digested   for  a  long  time  that  purifying 
power  ceased.     With  respect  to  the  hardness,  the 
reason   he    laid    some    stress    upon    that  was  that 
the    spongy    iron     experiments     effected    a     very 
considerable    diminution    in    the    hardness.       That 
was  noticed  also  in  the  experiments  with  coke,  ferro- 
coke  and  the  co]iper-zinc  couple,  and  they  wanted  to 
find  out  to  what  that  diminution  of  hardness  was 
due.    They,  therefore,  purposely  made  one  sample  of 
water  artificially  strong  in  temporary  hardiiess,  and 
"  then  added  ferric  hydrate  to  it,  which  produced  the 
remarkable  eftect  shown  on  the  table. 
Mr.  Bischof  asked  how  it  acted  ? 
Mr.     Salamos  :     Probably    by  decomposing  the 
acid  carbonate  of  lime.  Of  course  ferric  hydratecould 
not  exist  as  such  in  coke,  yet  it  would  be  seen  on  re- 
tlection  how  much  it  bore  on  this  experiment. 

Mr.  JoHSsox  said  that  he  had  made  experiments 
on  a  large  scale  with  ferric  hydrate,  and  found  it  to 
have  a  strong  attraction  for  lime  salts,  and  when  in 
small  quantities  it  removed  them. 
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WOOD  AS  A  PAPER-MAKING  MATERIAL. 

BV    T.    ANDEESOX   KEID. 

The  necessity  for  crude  vegetable  fibres  for  paper- 
making  occasioned  by  the  demand  for  cheap  litera- 
ture of  all  kinds  has  led  British  paper-makers 
within  recent  years  to  again  turn  their  attention  to 
materials  which  at  one  time  were  considered  hardly 
suitable  or  too  costly  to  work  economically.  It  is 
well  known  to  you  that  formerly  rags  were  the 
staple  raw  material  of  the  paper  trade.  Science  and 
necessity  suggested  straw,  esparto  and  wood. 
Esparto  is  now  the  chief  raw  fibre  for  paper-making, 
having  been  introduced  for  that  purpose  by  Mr. 
Routledge  thirty-four  years  ago.  It  did  not  come 
into  general  use  until  1861. 

According  to  Stouhill,  the  imports  of  this  grass  m 
1884  amounted  to  184,682  tons  of  a  declared 
value  of  il, 128,000. 

Wood  is  sharing  the  same  fate  as  esparto  did 
prior  to  1861,  and  I  think  it  is  only  a  question  of 
time  when  the  paper  trade  will  use  it  largely.  The 
idea  of  substituting  wood  for  the  other  hbres  used 
for  paper-making  is  claimed  by  several,  but  I  think 
as  far  as  this  country  is  concerned  the  credit  should 
be  given  to  Houghton. 

In  1850,  whilst  engaged  as  a  workman  boiling 
esparto  grass  at  a  paper  mill  in  Gloucestershire,  he 
had  occasion  to  place  a  wood  en  wedge  in  contact 
with  the  alkaline  solution  in  the  boiler,  and  on  the 
boiling  being  completed  he  was  surprised  to  find 
that  the  wood  had  become  partly  disintegrated;  sub- 
■ieciuently  he  found  that  by  treating  wood  with 
stronger  alkaline  solution,  assisted  by  increased 
steam  pressure,  wood  became  as  tractable  as  straw 
or  esparto.  The  process  has  not  met  with  that  con- 
sideration in  this  country  which  it  merits,  due  in 
a  great  measure  to  our  want  and  appreciation  of 
those  scientific  principles  that  are  necessary  in  treat- 
ing refractory  raw  material.  I  may  add  that  quite 
recently  considerable  impetus  has  been  given  to  the 
question  of  pulping  wood. 

For  the  purpose  of  the  i)aper-inaker,  straw,  esparto 
and  wood  may  be  structurally  assumed  to  be  alike, 
the  three  being  made  up  of  fibres  of  cellulose 
coated  more  or  less  with  encrusting  matters  of 
various  kinds.  ^    ,  ,, 

In  straw,  silica  forms  the  chief  component  of  the 
!  encrustin"  matter  ;  in  wood  the  fibres  are  indurated 
with  the  material  of  the  fibre  wall  which  has  under- 
gone change  in  the  process  of  growth. 

Again,  they  react  with  acids  and  alkalis  mucli  the 

same     For  instance,  the  fibres  of  straw  and  esparto 

:  may  be  separated  by  digesting  with  solutions  of 
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caustic  soda  at  a  steam  pressure  of  35lb.  per  square 
inch,  equal  to  a  temperature  of  2Gt)°  F. 

Ordinary  woods  require  more  soda  than  the 
grasses,  and  iircssures  varying  from  100  to  120lb. 
per  s(iuare  inch,  or  in  Fahrenheit  degrees  from  328 
to  340.  The  hardest  woods — i.e.,  sycamore  and 
Iignuni-vita3 — reijuire,  again,  very  high  pressure,  200 
to  2501b.,  but  as  these  are  never  used  for  fibre- 
making,  they  require  no  further  notice. 

Acids  have  more  or  less  chemical  action  upon  the 
non-cellulosic  constituents  of  wood,  depending  upon 
the  nature  and  strength  of  the  acid  used.  Nitric 
acid  has  been  employed  industiially  for  treating 
wood,  but  the  cost  of  the  acid,  and  tlie  difficulty  of 
finding  jilant  to  withstand  its  action,  have  caused  it  to 
be  discarded  ;  there  was  also  the  danger  of  forming 
nitro  conqiounds  with  the  cellulose  itself. 

A  solution  of  sulphur  dio.xide  in  water,  with  or 
without  a  sulphite  of  an  alkali  or  alkaline  earth,  has, 
however,  found  the  most  favoTu-  with  chemists.  First 
patented  by  Tilgmann  in  18GG,  it  has  since  formed 
the  suliject  of  many  jiatents,  only  difl'cring  from  the 
original  in  matters  of  detail.  It  is  said  that  the 
celluh'se  obtained  by  treating  wood  by  any  of  the 
various  sulphite  processes  is  not  nearly  so  pure  as 
that  made  by  the  soda  process,  and  from  the  nature 
of  things  this  a))pear8  to  be  (juite  rational. 

For  mper-niaking,  wood  is  treated  by  two  general 
methods,  depending  ujiou  what  kind  of  paper  it  is 
to  be^  used  for  :  1st,  Mechanical  wood-pulp  ;  2nd, 
Chemical  woouqiulp. 

Mechanical  woodqiulp  is  proiluced  by  simply 
rasjiing  wood  by  suitable  machinery  in  contact  with 
a  stream  of  water.  By  this  means  the  fibres  are 
teased  out  and  are  not  deprived  of  any  of  the 
constituents  eliminated  by  chemical  treatment.  Such 
pulp  conies  largely  frcmi  Sweden  and  Norway,  where 
the  raw  material  wood  abounds,  together  "with  an 
abundance  of  water.  I  will  here  state  that  mechan- 
ical wood-pulp  is  used  only  for  inferior  papers. 
The  material  of  card-board  sample  bo.xes  are  almost 
entirely  wood-i)ul))  of  this  description.  Many  of  the 
Swedish  mechanical  pulps  can  hardly  be  detected 
by  the  eye  from  unbleached  chemical  pulp  ;  a  rough 
though  reliable  test  consists  in  igniting  a  small  ]ior- 
tion  of  each  pulp  and  noting  the  odour  of  the  smoke. 
Mechanical  pulp  gives  an  odour  resembling  burning 
wood.  Chemical  pulp,  on  the  other  haiid,  when 
treated  as  above,  smells  like  smouldering  cotton 
wool. 

As  chemical  wood-pulp  is  the  only  form  in  which 
wood  can  be  applied  to  the  manufacture  of  the  better 
classes  of  paper,  I  will  now  give  you  an  outline  of  the 
various  operations  involved  in  the  conversion  of  the 
wood  into  pulp  by  the  soda  or  alkaline  process,  as 
this  is  the  only  process  which  up  to  the  present  has 
yielded  a  nearly  pure  cellulose  from  wood,  together 
with  the  advantage  that  iron  may  be  used  for  the 
boilers,  and  also  that  a  large  percentage  of  the  soda 
is  recoverable. 

The  question  naturally  arises.  Which  are  the  best 
woods  to  use  with  due  regard  to  quality  and  yield 
of  fibre  ?  The  hard  woods,  such  as  beech  and  birch, 
yield  a  higher  jeicentage  of  fibre  than  the  soft 
woods.  Again,  they  have  the  advantage  of  being 
denser,  consequently  a  much  larger  quantity  can  be 
worked  in  a  given  time,  or  what  is  much  the  same, 
p.  boiler  will  hold  a  heavier  charge.  The  fibre  from 
them,  however,  is  very  short,  and  where  length  of 
fibre  is  of  primary  importance,  soft  woods  are  pre- 
ferred ;  the  soft  woods  generally  are  found  to  give 
also  a  good  percentage  of  cellulose. 

The  table  below  will  give  an  idea  of  the  woods 
that  experience  has  shown  are  best  adajitcd  to  meet 
the    requirements  of  the  pulp  maker,  and,  if  care 


fully  treated,  they  give  a  first-class  cellulose.  A 
medium  fibre  may  be  obtained  by  working  a  mix- 

'  ture  of  two-thirds  hard  wood  and  one-third  soft 
wood,  or  by  using  poplar ;  this,  although  a  soft  wood, 

I  does  not  possess  a  long  fibre. 


Beech 

Birch 

Hemlock  . 
Poplar  . . . 
Scotch  Fir 
Spruce  Fir 


Class. 


Hard 


Soft 


Celluloae  or 
Fibre  jer  cent. 


38-5 
42-0 
37 '5 
41-0 
39-0 
380 


CUBS  of  Fllirc. 


Short 

I.ong 

Medium 

Long 


Before  wood  can  be  treated  chemically  it  is  requi- 
site that  it  be  broken  up,  so  that  the  disintegrating 
fluid  may  act  uniformly  ujion  it.  If  round  timber  is 
being  worked,  it  is  necessary  to  remove  every  trace 
of  outer  bark,  as  this  would  make  the  pulp  specky. 
After  barking,  the  wood  is  sawn  into  .slabs  about  the 
size  of  ordinary  railway  sleepers.  These,  in  their 
turn,  are  fed  obliquely  against  the  "chopper,"  a  heavy 
revolving  wheel,  on  the  periphery  of  which  there  are 
steel  cutting  knives.  The  cho]iped  wood  is  now 
crushed  in  a  mill  constructed  after  the  style  of  an 
ordinary  coffee-mill,  and,  by  this  treatment,  the  knots 
get  broken,  and  the  wood  offers  a  large  surface  for 
the  action  of  the  boiling  fluid.  I  may  here  mention 
that  bamboo  canes  are  also  used  for  making  a  very 
high-class  fibre.  In  these,  the  knotty  nodes  are  cut 
out  preparatory  to  crushing,  as  they  do  not  digest 
well.  In  prejtaring  wood  for  the  various  sulphite 
processes,  I  understand  that  the  knots  have  to  be  cut 
out,  as  they  will  not  soften  on  boiling.  This  is  a  great 
disadvantage,  and  mu-st  add  considerably  to  tlie  cost 
of  the  preliminary  preparation,  if  it  does  not  alto- 
gether e.xclude  very  knotty  wood. 

The  mechanically-prepared  wood  is  now  ready 
for  digesting.  The  digesters  for  the  alkaline  pro- 
cess are  mostly  vertical  wrought-iron  cylinders, 
20ft.  high  by  AUt.  diameter,  made  strong  enough  to 
carry  200lb.  steam  pressure.  They  have  a  man-hcle 
at  the  top  for  filling,  and  a  sluice  valve  at  the  bottom 
for  emptying.  About  a  foot  from  tlie  bottom,  and 
inside,  there  is  a  perforated  false  bottom,  covered 
with  strong  iron  gauze  ;  there  is  also  a  pi]ie  for  ad- 
mitting the  alkaline  liquor,  and  another  at  the  lowest 
jioint  of  the  digester  for  blowing  oil'  the  spent  solu- 
tion. The  digesters  are  generally  heated  by  steam 
blown  in  from  a  separate  steam  generator.  Some 
digesters  are  also  sujiplied  with  a  vomit-pipe  for 
voniitting  the  wood,  as  it  is  termed.  The  vomit-pipe 
consists  of  a  perforated  ring  of  piping  placed  under- 
neath the  man-hole  of  the  digester.  Two  vertical 
pipes  are  let  into  the  ring,  and  the  free  ends  of  these 
are  placed  underneath  the  false  bottom.  The  steam 
pipe  f^-om  the  generator  comes  below  the  extremity 
of  one  of  the  vertical  iiipes,  and  when  steam  is  ad- 
mitted it  forces  the  licjuor  up  the  pijie  into  the  per- 
forated ring,  through  the  holes  of  which  the  liquor 
showers  over  the  wood.  As  the  vomittiug  takes 
place  during  the  filling  of  the  digester,  it  should  not 
be  unduly  prolonged,  otherwise  the  liquor  will  be 
diluted  bf  low  the  boiling  strength  by  the  condensed 
steam.  A  better  arrangement,  and  one  less  comjili- 
cated,  consists  in  fitting  the  end  of  the  li(|Uorpipc — 
which  of  course  should  enter  the  neck  of  the  digester 
— with  a  rose,  similar  to  that  of  an  ordinary  watering- 
can.    Some  woods,  particularly  the  fir  tribe,  cannot 
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be  vomited,  owing  to  tlie  large  amount  of  resincus 
matter  tbey  contain,  •which  cauiio  them  when  so 
treated  to  froth  over. 

For  digesting  wood,  there  is  no  doubt  that  dry- 
heat  wouhl  be  niueh  preferabk^  to  live  steam.  Good 
re.sults  have  been  obtained  by  placing  a  serpen- 
tine coil  below  the  false  bottom,  and  allowing  steam 
to  circulate  through  the  coil.  The  condensed  water 
is  taken  off  by  an  ejector,  or  valve,  placed  on  the 
exit  end  of  the  coil.  There  are  several  advantages 
attending  this  mode  of  heating.  1st.  No  steam  from 
the  generator  comes  in  contact  with  the  contents  of 
<ligesters,  consec|uently  there  is  no  risk  of  the  wood 
being  underboiled  by  undue  dilution  of  the  s(da 
litiuor.  2nd.  The  spent  licjuor  is  less  dilute,  there 
fore  less  fuel  is  required  for  recovery.  ;5rd.  If  the 
digesters  are  covered  with  a  good  non-conducting 
medium,  the  steam  may  be  shut  off  from  the  coil 
when  the  recjuisite  pressure  is  attained,  and  the  diges- 
tion will  proceed  without  any  further  application  of 
heat  until  the  close  of  the  operation,  m  the  only  heat 
leaving  is  what  escapes  by  radiation.  4th.  The 
generator  may  be  turned  on  to  freshly-charged  diges- 
ters without  any  risk  of  the  alkaline  liijuor  backing 
from  the  digesters  into  the  generator,  due  to  differ- 
ences of  pressure  and  leaky  valves. 

I'aper-makers  seem  to  be  divided  in  opinion  as  to 
which  lire  the  best  conditions  for  digesting  wood. 
The  majority  of  them  advocate  a  large  excess  of 
caustic  soda.  Experiment  has  shown  that  wood  can 
be  completely  dis.solved  by  very  strong  alkaline  solu- 
tions, aided  by  high  temperature.  The  idea  of  a 
necessity  for  large  excesses  of  caustic  alkali  has  no 
doubt  arisen  from  the  fact  that  sometimes  the  wood 
is  not  digested  when  boiled  with  apparently  the  same 
percentage  of  soda,  but  I  think  the  bad  boding  some- 
times found  could  be  traced  to  the  causes  just  men- 
tioned above,  where  neglect  of  the  workman  in 
attending  to  the  various  stages  of  the  boiling  would 
throw  the  job  wholly  adrift.  For  this  reason  I  have 
advocated  the  dry-heat  method  as  one  which  leaves 
less  loopholes  for  excuse,  as  a  tell-tale  gauge  would 
say  if  the  jjressure  had  been  sufficient.  Again,  too 
little  soda  or  under-pressure  does  not  digest  the  wood, 
or  only  iiartly  so.  Economising  soda  by  using  extra 
jire.ssure  chars  tlie  cellulose,  and  requires  more  bleach 
to  bring  it  up  to  colour,  with  the  result  that  the 
quality  of  the  fibre  suffers.  Such  drastic  modes  of 
treatment  injure  the  fibre,  and  causes  the  yield  to  be 
low.  Doubtless  this  has  given  rise  to  the  prejudice 
which  is  entertained  against  the  soda  process  by  some 
writers.  A.ssuming  that  dry  heat  is  decided  upon  for 
digesting,  20  per  cent,  of  70  per  cent,  caustic  on  the 
dry  wood,  and  a  pressure  of  1201b.  jier  square  inch 
(  =  340'  F.),  gives  excellent  results.  The  solution  of 
sodium  hydrate  used  for  boiling  should  be  as  nearly 
completely  caustic  as  po.ssible.  The  digester  is  filled 
with  the  mechanically-jirepared  wood,  and  this  is  ] 
nearly  covered  with  the  alkaline  licjuor.  The  cover 
is  put  on  and  bolted  down,  all  other  connections 
.  being  also  closed.  All  being  right,  steam  is  turned 
in,  ami  when  the  pressure  on  the  digester  shows 
120lb.  it  is  kept  at  this  for  two  hours.  Steam  may  : 
then  be  shut  off',  and  the  spent  liquor  blown  out. 
The  wood,  if  jiroperly  digested,  should  be  completely 
softened,  but  still  retain  the  form  of  the  original  chips. 

After  the  spent  liquor  is  off'  it  is  usual  to  cover  the 
pulp  with  warm  water  ;  the  sluice  valve  at  the 
bottom  of  the  digester  is  opened,  and  the  stuff 
washed  into  wooden  drainers  with  false  bottoms  of 
perforated  zinc  plates. 

The  next  operation  consists  in  washing  the  ]iulp 
free  from  alkali,  and  for  this  jiurpose  the  .stuff'  is 
thrown  into  an  ordinary  imlp-washing  engine,  and  a 
good  supply  of  water  kept  running  until  the  water 


jMssing  through  the  drum  is  clear.  After  this  opera- 
tion the  pulp  is  ready  for  mixing  with  other  un- 
bleached fibres,  such  as  esparto,  straw,  or  rag  fibre,  and 
paper  made  from  the  mixture  in  the  usual  way. 
Assuming,  however,  that  the  (inlp  is  being  made 
independent  tif  paper-making,  after  wa.shing,  about 
20  gallons  of  bleach  solution  at  7*^  Tw.  are  added  to 
it  in  the  washing  engine.  This  removes  the  jilum- 
coloured  tint  common  to  pulp  made  from  hard  wood. 
Finally  it  is  run  from  the  washing  engine  over  a 
paper  machine  and  made  into  sheets,  which,  in  their 
turn,  are  packed  into  bales  averaging  about  4cwt. 
each.  The  baled  pulp  contains  half  its  weight,  or 
50  per  cent,  moisture. 

The  next  important  point  calling  for  consideration 
in  the  alkaline  process  is  the  recovery  of  the  .soda 
from  the  spent  alkaline  liijuor  blown  off'  from  the 
digested  wood.  The  first  lii|Uor  (that  is,  the  one 
blown  off'  from  the  wood)  is  only  worked,  as  it  does 
not  pay  for  fuel  to  work  the  weaker  washes  obtained. 
This  first  liquor  averages  from  18  to  20'  Tw.,  and 
represents  90  per  cent,  of  the  .soda  originally  em- 
ployed. It  contains  about  SO  per  cent,  water,  together 
with  matters  extracted  from  tlie  wood,  organic  and 
mineral.  The  proce.ss  at  present  pursued  is  \ery 
simple,  consisting  in  boiling  down  until  free  from 
water,  and  subseiiuent  calcination  to  burn  out  or- 
ganic matters.  Hy  this  treatment  a  crude  sodium 
carljonate  is  obtained,  containing  from  oO  to  .53  per 
cent,  alkali  Na^O.  Tiiere  is  also  jjresent  a  little  free 
carbon,  together  with  sulphate  and  .sulphide  of 
.sodium. 

The  resulting  ash  is  dissolved  in  water,  and  ad- 
justed to  about  20^*  Tw.,  and  causticised  with  lime 
in  the  usual  way.  The  caustic  li(pior  obtained  is  u.sed 
for  digesting  fresh  batches  of  wood,  the  loss  of  soda 
being  made  up  by  addition  of  solid  sodium  hydrate. 

liy  the  foregoing  system  of  recovery,  the  organic 
constituents  of  the  spent  liquor  are  lost,  being  for  the 
most  part  burnt  into  carbon  dioxide  and  water.  A 
more  rational  jn-ocesss  would  be  to  run  the  spent 
liquor,  after  being  deprived  of  water,  into  a  retort  or 
still,  and  distil  it  destructively  at  the  lowest  available 
tenq)erature.  liy  this  means  a  distillate  would  be 
obtained  containing  acetic  acid,  methyl  alcohol,  and 
the  other  bodies  present  from  the  distilktion  or 
woody  tissue.  It  is  a  point  open  to  experiment  if 
oxalates,  and,  indirectly,  oxalic  acid,  could  iiot  be 
built  up  (by  proper  treatment)  from  the  desiccated 
li([Uor.  Experiments  made  in  the  laboratory  upon 
the  destructive  distillation  of  the  dry  residue  from 
the  spent  liquor  gave  promising  result.s. 

By  the  calcination  system  of  recovery,  about  80 
per  cent,  of  the  soda  is  recovered  for  use,  and  this 
may  be  set  down  as  reducing  the  co.st  of  the  soda  by 
about  50  per  cent.  The  question  of  how  does  wood 
fibre  compare  in  co.st  of  manufactui-e  with  the  other 
crude  paper-making  tibre.s,  may  be  answered  by 
putting  down  the  relative  cost  of  pulp  made  from 
wood  and  esjiarto  grass  respectively.  Wood  yields 
about  one  third  of  its  weight  of  fibre.  Good  esparto 
is  said  to  yield  half  its  weight. 

PULP  FROM   WOOD. 

Basis  1  or  33'3  per  cent,  yield. 

£  s.  (1. 

Three  tons  wood,  say  25/-  per  ton .'t  lo  0 

Meehaiiicul  treatment,  say  7/6  per  ton —      1    2  U 
Caustic  for  digesting  25-.  of  70".  at,  say  lOs.      „ 

per  cwt '10  0 

Washing  and  bleaching,  say  3/-  per  ton  . .  _0  }o^  0 

13    2    6 

Add  20".  for  exigencies 2  12    B 

15  15    0 
Less  50'.' net  of  soda  used 3  15    0 

Cost  per  ton  fibre  £12    0    0 
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PULP  FROM   ESPARTO. 

Yield.  3D  ;. 

£    s.  (1. 

Two  tons  espaito.  say  £6  per  ton 12    0  0 

Mechanical  treatment,  say  5/-  per  ton  0  10  0 

.Soda  as  above.  10:^    ' 2    0  0 

^Vashing,  bleaching,  etc.,  say  3/-  per  ton . .      0    6  0 

14  16    0 
Add  10  .  for  exigencies 19    7 

16    5    7 

Less  ."iO  .  net  soda  used  1    0    0 

£15    5    7 

It  has  been  already  mentioned  that  ai|iieoii.s  solu- 
tions of  sulphur  dioxide  disintegrate  wood,  liberating 
tlie  cellulosic  tissue.  Processes  based  on  this  re- 
action are  now  receiving  a  good  deal  of  attention 
industrially.  1  will  therefore  make  a  few  brief  re- 
marks on  the  suliihite  or  acid  process  of  treating 
wood.  There  is  no  doubt  that  for  certain  classe.s  of 
paper,  sulphite  pulp  forms  a  valuable  addition  to  the 
paper  stock.  Those  l)est  c|ualitied  to  s]ieak— viz., 
pai)er-makers  of  long  standing— say  that  white  |)aper 
cannot  be  made  from  jmlp  of  this  kind.  Again, 
publisheil  ((notations  show  the  prices  of  soda  and 
snililiite  pulps  to  be  much  the  same. 

Practically,  the  great  objection  to  the  employment 
of  acid  solutions  for  disintegrating  wood  is  that  iron 
vessels  cannot  be  used  unless  well  protected  inter- 
nally by  .some  metal  upon  which  the  solution  has 
little  or  no  action.  Lead  is  used  with  more  or  less 
success  for  the  above  i>urpose.  Copper,  by  the  way, 
has  a  low  solubility  in  acid  sul])bites,  even  at  high 
temjieratures,  and  a  vessel  of  copper  need  not  be  so 
heavy  as  one  of  iron  for  a  given  pressure. 

The  time  necessary  to  pulpily  wood  by  the  sul- 
))hite  process  is  very  much  greater  than  by  the  soda 
method,  and  this  must  tell  against  the  cost  per  ton 
for  fuel,  labour,  etc.  The  wood,  again,  as  previously 
mentioned,  has  to  l)e  very  carefully  prepared  mecha- 
ni(;ally,  due  regard  being  paid  to  the  exclusion  of 
knots.  In  fact,  the  sul)>hite  process,  taken  as  a 
whole,  is  much  more  complicated  in  matter  of  detail 
than  the  soda  proces.s,  and  time  has  yet  to  show  the 
financial  advantages  of  the  acid  system  of  digesting 
wood  over  that  of  the  older  alkaline  process.  No 
doubt  experience  and  experiment  will  remove  many 
of  the  difficulties  that  are  now  found  in  connection 
with  the  former  system. 

Before  concluding  this  paper,  I  may  mention  a  few 
facts  in  connection  with  the  utilising  of  waste  wood, 
such  as  the  chiji.s,  etc.,  produced  in  Liverpool  .saw- 
milLs,  and  that  of  our  Widnes  and  St.  Helens  chemi- 
cal work.s.  Much  of  the  above-named  stuti'  requires 
no  further  mechanical  preparation  than  crushing  to 
suit  it  for  making  a  tolerably  good  jiaper  fibre.  The 
objection  rai.sed  to  the  waste  so  made  might  be  that 
any  individual  mill  or  works  would  not  form  enough 
to  keep  a  moderate  sized  i)ulii  plant  going.  This 
could  be  met  by  collecting  the  waste  to  one  centre, 
there  to  be  i)ulped.  If  the  process  were  carried  on  in 
conjunction  with  Leblanc  alkali  making,  a  further 
advantage  would  accrue  from  the  fact  that  the  liquor 
iLsed  for  digesting  could  be  obtained  direct  from  the 
caiLsticiser  ;  consequently  the  alkali  would  not  cost 
the  same  as  fini.shed  .soda  ash  or  caustic.  No  special 
recovery  jilant  would  be  requisite,  with  the  exception 
of  furnace  and  storage  tanks,  as  the  recovered  ash 
could  be  worked  with  the  Leblanc  black-ash  into  liquor. 

In  conclusion,  I  would  mention  to  those  who  may 
feel  disposed  to  follow  out  the  jiroblem  of  pidping 
wood,  that  they  can  olitain  a  deal  of  useful  knowledge 
on  the  subject  by  perusal  of  the  Prize  Es.says  in 
Forest  Products,  published  by  the  Committee  of  the 
Edinburgh  International  Forestry  Exhibition. 


A  NOTE  ON  Mil.  WESTMORELAND'S  PAPER 
ON  THE  WET  ASSAY  AND  COMMERCIAL 
YALUATION  OF  COPPER  OltES. 

BY  JOHN   INNES, 

Member  nf  the  Hoeiety  of  Arts,  Felloir  of  the  CItemical 
Society,  etc. 

Havini:  recently  read  in  the  February  number  of  the 
Journal  the  very  interesting  and  generally  accurate 
pajier  by  Mr.  J.  W.  Westmoreland,  1  venture  to  make 
one  or  two  remarks  on  the  imiiortant  subject  he  deals 
with. 

A\'hde  fully  agreeing  with  the  proposition  that  a 
wet  assay  more  accurately  represents  the  copjier  in 
an  ore,  I  think  it  is  pretty  generally  admitted  that 
the  dry  method  tells  the  smelter  more  nearly  what  he 
may  expect  to  get  aiil.  The  author  proposes  to  a.ssi- 
milate,  for  the  purpose  of  valuation,  the  wet  and  dry 
produces  by  introdui-ing  a  scale  of  variations,  so  that 
one  as.say  might  ]iractii'ally  give  the  purcha.ser  both  a 
wet  and  a  dry  produce.  Thus  a  pyrites  of  3i  to  4 
])er  cent,  wet  would  be  called  2A  to  :i  dry,  the  varia- 
tion or  margin  being  1  ])er  cent,  which,  no  doubt,  is 
a  fair  allowance.  There  is  a  serious,  if  not  a  fatal, 
objection  to  this  suggestion.  For  example,  if  a  sul- 
jihide  and  a  chloiide  each  gave  4  per  cent,  wet,  Mr. 
Westmoreland  would  eijually  reduce  both  to  3  per 
cent,  dry  by  his  proce.ss  of  margins.  A  dry  assay 
woulii  show  the  chloride  to  have  a  lower  percentage 
than  the  sulphide  :  in  other  words,  there  would  lie  a 
loss  in  the  furnace  when  the  chloride  was  assayed, 
which  would  roughly  indicate  the  smelting  loss  on 
the  bulk.  The  suggested  .scheme  makes  no  provision 
for  such  a  contingency. 

In  the  commercial  section  of  the  paper,  the  reader 
is  told  several  times  that  purchases  are  compared 
with  ore  of  8|  )ier  cent.,  that  the  standard  is  the 
standard  for  84.  As  a  fact,  the  standard  is  always 
compared  or  adjusted  to  9  jier  cent,  produce. 

At  Corni.sh  ticketings  a  standard  is  certainly  made 
out  at  a  nominal  li.C.  of  So.s.,  which  standard  gene- 
rally ajipears  in  tlie  newspapers  ;  but  another  is 
always  calculated  on  a  P.C.  for  !),  which  varies  ac- 
cording to  the  ]iosition  of  the  mines  and  jKirt  of 
shipment.  If  the  produce  of  the  sale  be  not  9,  the 
standard  is  altered  by  a  fixed  sum  for  every  produce, 
which  jiracticaliy  is  a  Y.R.C.,  as  stated  by  Mr.  West- 
moreland. 

The  standard  at  Swansea  ticketings  is  made  up  at 
a  fixed  It.C.  for  ;),  and  sulisei|Uently  adjusted,  as  in 
Cornwall,  to  the  produce  of  the  sale,  the  difference 
being  really  an  altering  of  the  returning  charge. 

On  page  60  a  short  jiaragraph  appears  in  italics, 
which  especially  calls  for  comment  : — 

" //  iiiii.tt  he  iiioKt  diMinctlji  untletstood  that  ike 
stiinddrd  /.<  ailndnted fmm  the  prices:  jxtid /(»•  copper 
ores,  find  nrit  the  reverse." 

Dr.  Percy  says  much  the  same  thing.  As  a  matter 
of  fact,  buyers  very  generally,  if  not  always,  base 
their  offers  on  a  certain  "standard  for  !).'  At 
ticketings  they  vary  their  successive  ticket.s,  up  or 
down,  as  the  evident  demand,  i|uality  of  the  ore,  etc., 
indicate.  They  then  detluce  an  average  standard  for 
il  from  the  prices  of  the  several  lots.  Thus,  although 
the  standard  is  calculated  from  the  ]irices  as  jier 
Mr.  Westmoreland's  italicised  paragraph,  the  jirices 
have  first  been  based  on  the  standard.  Aivians  scale 
is  now  beginning  to  come  into  use  ;  the  standard  is 
giving  way  to  the  "  unit."  To  anyone  who  has 
given  attention  to  the  '"ticketing"  .system,  the  wonder 
is  not  that  it  is  dying  out,  but  that  it  has  lasted  .so 
long. 
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DISCUSi-lON. 

Mr.  AVestmoreland  said  tbHt  tlie  inai'gin  referred 
to  by  Mr.  Innes— namely,  1  per  cunt,  on  :?i  to  4  per 
cent,  vet  J ]roduce  — referred  to  pyrites  only  ;  but  tlie 
difficulty  was  very  easily  met,  for  ores  containing 
chlorides  could  be  calcined,  and  the  wet  assay  made 
on  the  calcined  ore.  In  making  dry  assays  of  this 
cliiss  ot  material,  the  ore  was  generally  roasted  to 
expel  chlorides  before  the  fusion  for  regulu.s,  for  if 
this  was  not  done  most  of  the  copper  jiresent  as 
chloride  i)assed  into  the  regulus.  He  could  not  agree 
with  }ih:  Inncs,  that  it  was  pretty  generally  adnutted 
"  that  the  dry  a.ssay  told  the  smelter  more  nearly  what 
he  may  exjitct  to  get  out  '  of  the  ore,  and  none  of  the 
speakers  at  thediscnssion  on  his  (Mr.  Westmoreland's) 
piilier  had  taken  that  line  of  defence.  It  was  gene- 
rally admitted  that  the  smelter  did  get  out  more 
(■op|icr  than  the  dry  ass;iy  indicated  ;  moreover,  he 
had  special  information  which  contirmed  his  state- 
ment on  this  matter.  His  objections  to  the  dry  as.say 
were  based  on  the  serious  variations  of  duplicate 
as.says,  and  the  unreliability  of  the  jirocess  in  tiio 
hands  of  experienced  ojierators,  and  he  would  ask 
which  of  the  undermentioned  dry  assay  products 
should  be  taken  as  "  representing  to  the  smelter  tlie 
yield  he  may  expect  to  get  out  "  ; — 

Settled. 

(a) 32i  33    33i  35s  34ii 

(6)  69    m  —   —   6U 

(c)  76    —   765  —   m 

id) lOi  lU  IIJ  -    12 

(r)  691  69}  70S  —    693 

The  above  results,  which  were  obtained  by  experi- 
enced a.ssayers,  were  so  extremely  variable  that  they 
could  not  give  any  indication  of  the  furnace  produce. 
His  .suggestion  to  u.se  the  wet  as.say  as  a  ba.sis  wouhl 
enable  exact  and  accurate  results  to  be  used  for 
valuing  copper  products  in  jilace  of  the  rough  and 
unreliable  results  he  had  quoted. 

Mr.  Innes  had  misunderstood  his  statement  regard- 
ing the  .standard;  his  reference  to  8j-  per  cent,  produce 
was  that  4ris.  was  the  It.C.  for  this  jirciducc  only, 
when  computing  the  standaril  which  was  used  as  a 
basis  for  the  valuation  of  cupreous  pyrites.  Heagreed 
with  Mr.  Innes  that  the  valuation  of  copper  in  ores 
"  per  unit  "  was  more  satisfactory  than  the  ticketing 
system. 


Meetiiui  held    WeJiiesda//,   April   7,    l^HG, 
Unipfnily  College,  Ashlon  Street. 


at 


THE   PRESIDENT  IN   THE   CHAIR. 


DISCUSSION  ON  THE  PAPER  OF  MR.  .1.  W. 
VVESTINIOR ELAND  ON  "THE  DETERMINA- 
TION AND  VALUATION  OF  COPPER  IN 
OltES  AND  PRODUCTS  FOR  C0M:MERCIAL 
PURPOSES,  WITH  SOME  REMARKS  ON 
THE  ASSAY  OF  GOLD  IN  BAR  COPPER." 

The  Chairman  said  that  although  the  paper  had 
lieen  originally  read  before  the  London  Section,  yet 
it  was  of  interest  to  Liverpool,  inasnuich  as  they  had 
there  more  to  do  with  the  purchase  antl  a.s.say  of 
copper  than  any  other  ]jlace,  excepting  Swansea. 
There  were  really  two  (piestions  involved  in  the  paper 
—one,  that  of  practical  .sampling  and  moisture  esti- 
mation ;  the  other,  that  of  chemical  analysis.  There 
were  many  i)resent  \vell  iiualitied  to  deal  with  the 
question  from  both  points  of  view,  and  the  meeting 
would  be  glad  to  hear  their  remarks. 


I  Dr.  Watson  wished  that  there  had  been  somebody 
present   to   say   a  word   in  defence  of  the  CurniNh 

'  assayers,   with   whom   the  author  had   dealt  hardly. 

j  They  had,  in  his  ojiinion,  proved  themselves  by  no 
means  unreliable  in  the  assaying  of  cojiper;  they  hud 
also  been  the  mainstay  of  the  copper  trade  as  re- 
garded buying  and  selling.  Those  who  had  had 
opportunities  of  eoinjiaring  the  results  of  these  diy 
assayers  with  tho.se  obtained  in  other  ways,  could  all 
speak  strongly  as  to  their  reliability.  The  author  has 
suggested  that  they  should  agree  to  buy  cojiper  on 
the  basis  of  the  jiroduct  by  wet  assay  rather  tlian  by 
dry  assay.  It  would  make  little  difi'crence  to  eop]icr 
smelters  who  understood   their  business  what  basis 

I  was  used,  and  the  time  of  transition  would  prove 
one  of  great  inconvenience,  and  even  loss,  to  those 
who  had  the  sale  of  copper  ores.  The  author  had 
gone  some  way  to  point  out  anomalies  in  the  present 
methods,  but  he  had  hardly  made  out  a  case  strong 
enough  to  induce  them  to  leave  the  old  Cornish 
.system  for  one  based  on  the  actual  contents  of 
cojiper  ores.  At  the  same  time,  he  entirely  agreed 
with  tlie  author's  estimate  of  the  accuracy  of  the 
iodide  process.  It  was  in  daily  use  in  hi.s  laboratory 
for  all  estimations  of  coiiper.  He  was  distinctly 
o]iposed  to  the  establishment  of  standardinternational 
methods  of  analysi.s.  He  would  leave  a  choice  of 
methods  to  the  analyst,  being  a.ssured  that  the  trade 
would  soon  determine  for  itself  whether  the  resulls 
had  been  ])roperly  obtained. 

!Mr.  Raw.son  said  he  did  not  wish  to  enter  into  the 
discussion  of  the  Cornish  assay  mentioned  by  Dr. 
Watson,  but  to  confine  himself  more  especially  to  the 
chemical  side  of  the  (juestion  as  regarded  the  actnal 
wet  a.ssays  of  copper  ores,  and  to  comjiare  methods 
used  by  himself  with  those  mentioned  by  Jlr.  West- 

I  moreland  in  his  valuable  paper.  As  regarded  the 
moisture,  though  they  did  not  employ  such  a  primi- 
tive method  as  making  the  ore  red  hot  for  a  few 
minutes,  whereby  arsenic  as  well  as  other  volatile 
constituents,  together  with  water,  must  be  driven  off, 
they  used  to  heat  the  ore,  taking  lib.  of  it  in  a  ]ian 
over  a  1  letcher's  burner  with  the  gas  turned  down. 
The  pan  and  its  contents  were  then  weighed,  and  the 
drying  was  repeated   for   a  shorter  time,  and  again 

'  weighed.  If  the  second  weighing  agreed  closely 
enough  with  the  first,  the  difference  between  the 
second  weighings  and  the  original  weight  was  taken 
as  the  moisture.  Of  course  he  did  not  consider  that 
this  process  was  of  anything  like  scientific  accuracy, 

.  though  he  did  think  that  it  gave  results  with  a  snfli- 
ciently  close  approximation  to  the  truth  for  all 
ordinary  manufacturing  purposes.  Still,  however, 
there  was  here  room  for  improvement,  and  he  quite 
agreed  with  Mr.  Westmoreland  that  the  matter  was 
one  worthy  of  further  inquiry.  Then,  as  regarded  the 
method  of  testing  green  ores  for  cojiper,  the  cyanide 
process,  in  which  Jlr.  Westmoreland  was  evidently 
by  no  means  a  believer,  gave,  it  seemed  to  him,  veiy 
good  results,  if  pro]ier  care  was  taken,  the  process  he 
used  being  this:  A  certain  weight  of  the  ore  was 
dissolved  in  nitric  acid  and  evaporated  down  with 
sulphuric  acid,  and  then  dissolved  in  hot  water, 
filtering  oH'  any  insoluble  residue.  A  solution  of 
sodic  thiosuli)hate  was  then  added,  whereby  tiie 
copper  was  precipitated  as  cuprous  suljihido  ;  tliis 
was  filtered  off,  dritd  and  ignited  and  dis.solved  in 
nitric  acid,  and  the  excess  of  nitric  acid  got  rid  of  by 
evaporation.  The  cnpric  nitrate  was  then  dissolved 
in  a  known  volume  of  hot  water,  and  a  known  amount 
of  ammonia  added.  A  weighed  piece  of  pure  electro- 
lytic copper  was  then  taken,  weighing  about  as  niuch 
as  the  copper  present  in  the  amount  of  green  ore  used 
for  analysis,  dissolved  in  nitric  acid,  the  excess  of 
which  wSxs  evaporated  otf  and  then  the  same  known 
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volumes  of  water  and  ammonia  were  added.  They  | 
had  then  two  sulutioiis  containing  aViont  the  same  i 
amount  of  copper,  the  amount  in  one  beinj,'  known 
and  the  other  unknown,  aiid  the  same  volume  of 
water  and  ammonia  in  each.  It  now  only  remained 
to  titrate  the  two  solutions  in  such  a  way  that  they 
.should  both  be  done  at  the  .same  time.  As  the  blue  . 
colour,  on  the  addition  of  cyanide,  did  not  at  once 
disappear,  but  first  passed  through  a  jiink  stage,  it 
was  as  well  to  fdter  a  jiart  of  each  .solution,  towards 
the  end  of  the  oi)enition,  into  a  test  tube,  and  on 
looking  down  through  the  column  of  liquid  it  could 
be  at  once  seen  whether  there  was  any  colour  remain- 
ing. It  was  especially  necessary  to  have  about  the 
same  amount  of  cojiper,  the  same  volume  of  water 
and  of  ammonia  in  each,  and  that  the  titrations 
sliould  be  completed  in  the  same  time,  in  order  to  get 
thoroughly  satisfactory  result.s.  Any  load  present  was 
mainly  got  rid  of  by  the  evaporation  with  sulphuric 
acid,  and  even  if  it  were  present  at  the  final  titration, 
Dr.  Steinbeck  states,  and  .some  experiments  of  his  own 
bore  this  out,  that  it  had  no  effect  whatever  on  the 
amount  of  cyanide  used.  The  presence  of  zinc,  of 
course,  would  be  very  ]:rrejudicial,  but  then  this  was 
not  precipitated  by  the  hyposuljihite,  or  rather  thio- 
sulphate  of  soda  ;  any  arsenic  was  also  volatilised  by 
the  ignition  of  the  Cu^S  previous  to  its  dissolving  in 
nitric  acid.  Hence  he  was  inclined  to  think  that  the 
process  was  cpiite  trustworthy,  iirovided  that  the  pre- 
cautions already  mentioned  were  carefully  followed. 
If  Mr.  Westmoreland  had  used  the  method  with  these 
improvements,  which  were  well  know  in  works,  he 
was  surprised  that  he  was  not  satisfied  with  it  ;  if, 
however,  he  had  not  done  so,  he  thought  he  would 
probably  think  of  it  much  more  highly  it  he  adopted 
the  precautions  here  indicated,  ilr.  Westmoreland 
further  stated  in  his  paper  that  he  had  come  across 
differences  of  '-25  per  cent,  between  chemists  who 
used  this  method  ;  he  could  only  say  that  he  was 
unable  to  recall  to  mind  such  a  discrepancy  as  this, 
'\'j  per  cent,  being  about  the  maximum  in  his  expe- 
rience, and  in  most  cases  the  results  were  far  more 
favourable  even  than  this.  Now,  as  regarded  the  test- 
ing of  copper  precipitates  ;  as  before,  the  weighed 
quantity  was  dissolved  in  nitric  acid  and  evaporated 
down  twice  with  sulphuric  acid,  and  then  filtered, 
thiosulphate  was  added,  and  the  cuprous  sulphide 
filtered  off  and  dried,  and  then  mixed  with  sulphur 
and  ignited  in  a  hydrogen  crucible  in  a  current  of 
hydrogen,  allowed  to  cool,  and  weighed.  The  lead, 
which  was  usually  from  '.jO  to  TOO  per  cent.,  was 
almost  all  removed  by  the  evajioration  with  .sulphuric 
acid,  but  if  there  should  be  any  left  it  would  be  so 
little  as  not  to  exert  any  appreciable  influence  on  the 
result.s.  He  had  used  this  method  many  times,  and 
had  always  found  it  to  be  an  accurate  one.  This  he 
had  proved  by  assaying  the  same  sample  over  more 
than  once,  and  also  by  the  general  run  of  the 
numerous  analyses  which  had  been  made,  and  which 
had  been  checked  by  this  and  other  methocl.s.  He 
had,  however,  never  been  able  to  make  much  out  of 
the  electro-deposition  method  ;  his  own  results  with 
it  he  felt  could  never  be  thoroughly  depended  upon, 
being  sometimes  too  high  and  sometimes  too  low  for 
no  assignable  rea.son  that  he  could  discover.  Some 
little  time  ago,  moreover,  before  he  heanl  that  Mr. 
Westmoreland  was  going  to  read  a  paper,  he  caused 
two  students  to  make  some  tests,  by  the  electrolytic 
method,  of  an  ore  which  had  lieen  determined  by 'the 
cyanide  proces.s.  The  first  one  got  his  results  as  high 
as  27'77  per  cent,  cojiper,  whilst  the  other  student, 
whose  work,  though  he  had  no  special  knowledgeofthis 
mode  of  analysis,  was  usually  exceedingly  accurate, 
only  found  some  21-20  per  cent,  copper.  The  cyanide 
results  gave  2-}-70  per  cent,  copper,  which,  as  they 


would  observe,  was  a  very  fair  mean  between  the  two. 
As  however  this  method  was  used  in  America,  and  as 
Mr.  Westmoreland  approved  of  it,  he  should  be  glad 
to  hear  why  it  had  given  such   inditi'eront  results  in 
his  hands.     He  fancied  that  in  this  method,  as  in  so 
many  others,  there  would  be  certain  conditions  which 
must  be  strictly  acted  upon,  and   without  variation, 
to  get   consecutive    concordant    result.s.     He   quite 
agreed  with  the  author  when  he  said  that  roasting  the 
j)recipitated  coiqier  in  a  nuifile  was  not  a  reliable  way  ; 
estimations  which  he  had  made  by  it  himself,  and  also 
his  own  figures  by  the  subsulphide  proces.s,  compared 
with  those  gdven  by  the  users   of  this  methoil,  had 
satishcd  him  that  it  was  not  good.    Mr.  Westmoreland 
stated  that  he  had  known  cases  wliere  the  ore  had 
simply  been  dissolved   in  nitric  acid  and  excess  of 
ammonia  added,  and  the  amnioniacal  liquid  titrated 
there  and  then  with    standard  cyanide,  the  results 
obtained  in  this  way  being  sent  in  as  accurate  assay.s. 
He  did  not  see  how  such  a  method  could  give  any- 
thing but  approximate  percentages.     It  was,  however, 
very  useful,  owing  to  the  speed  with  which  estima- 
tions could  roughly  be  made  of  the  amount  of  copper 
in  it.     It  would  never  do,  however,  to  buy  or  sell  on 
such  an  analysi.s,  as  the  results  were  from  about  I  to 
J  per  cent,  too  low,  according  to  the  amount  of  copper 
present  in  the  sample. 
I      Mr.  A.  (;.   PniLLlP.s  said  that  with  regard  to  the 
question  of  moisture,  he  thought  the  present  method, 
j  carried  out  in  a  pan,  was  sutiicieutty  accurate  for  all 
practical  purpose.s.     It  was,  however,  possible  that 
discrepancies   might   arise  where  the  assayer  dried 
his  sample  at  a  higher  or  lower   temperature   than 
that  used  in  estimating  moisture,  and  it  had  been 
suggested — and   with   regard  to  more  valualile  ores, 
such  as  silver,  the  suggestion  had  been  carried  out — 
that  four  or  five  samples  should  be  dried,  and  the 
dry  material  actually  bottled  in  the  presence  of  the 
.samplers  and  fdrwariled  to  the  assayers  to  be  a.ssayed 
without  further  drying.     In  that  case  if  any  water 
was  left  in  the  sample  it  would  be  to  the  advantage 
of  one  party,  but  at  the  same  time  the  as.say  would 
be   proportionately   in    favour   of   the   other  party. 
This  seemed  to  be  the  only  way  to  get  rid  of  the 
difhculty  which  at  present  existed.     Mr.  Westmore- 
land's  remarks  pointed  to  a   suggestion  that  some 
arrangement  might  be  made  for  drying  at  a  fixed 
temperature,    but  he  did  not  think  that  would  do, 
because  some  ores  recjuired  drying  at  a  much  higher 
temperature  than  others.     With  regard  to  the  wet 
'  processes  for  the  estimation  of  copper,  he  thought 
they  might  concede  that  the  jn-ocess  Mr.  Westmore- 
land so  strongly  advocated  (the  iodide  i)rocess)  was 
an  exceedingly  accurate  one,  as  wivs  also  the  cyanide 
)irocess  for  low  produce  ores,  if  jiroperly  carried  out. 
Then  there  was  the  electro-deposition  method,  and 
also  that  of  weighing  the  copper  as  subsulphide  after 
ignition  in  a  current  of  hydrogen,  so  that  practically 
•they    had    three     or     four    accurate    methods    for 
estimating  copper.     The  great  gist  of  Mr.  Westmore- 
land's paper  .seemed  to  be  an  attack  upon  the  Cornish 
method,  and  he  spoke  as  if  it  were  comparable  to  the 
I  chemical  methods  for  ascertaining  the  copjier  in  an 
I  ore,  but  it   was   never   intended   for   that,    but  was 
merely  a  method  for  ascertaining  comn-.ercial  value, 
the    original    idea    apparently   being  to   make    the 
as.say  by  carrying  out  on  a  small  scale  in  the  labora- 
tory,  the  same  ojierations  as  would  afterwards  be 
employed  in  smelting  the  ore.  In  this  way  the  amount 
I  arrived  at  wcnild  lie,  not  the  actual   contents  of  any 
ore,  but  the  amount  recoverable  by  the  smelter  after 
1  allowing  for  lo.ss  in  course  of  working.     Mr.  West- 
moreland seemed  to  treat  the  matter  as  if  those 
j  buying  and  selling  by  the  Cornish  assay  were  under 
I  the  impression  that  they  were  buying  or  selling  the 
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exact  amounts  indicated  by  the  assay,  but  this  was  I 
not  the  case,  as  everyone  in  the  trade  perfectly  un-  j 
derstood  the  differences  existing  between  wet  and 
dry  assays  :  it  woidd  be  a  very  difticult  thing  if  they 
swept  away   the  dry  assay  to  arrive  at  a  scale  of 
allowances  which  would  be  .'atisfactory  for  ores  of 
vaiious  produces.      If  they  begiin  sweeping  away  ail 
those  old  land-marks,  the  best  way  probably  would 
be  to  buy  on  the  wet  assay,  making  the  necessary 
allowances  by   a  difference    in    the  price    per  unit. 
Mr.  Westmoreland    had  gathered  together   a   nam-  ; 
ber  of  examples  of  bad  results  by  the  Cornish  method,  ^ 
where  there  had  been  great  discrepancies.     Having, 
however,  been  for  some  time  a.ssi.stant  to  one  of  the  , 
Cornish  assayers,  Mr.  Westmoreland  had  had  every 
opportunity  for  collecting  such  results,  and  it  jiro- 
bably  took  him  a  considerable  time  to  collect  such  a 
number   of    unsatisfactory    ones.     The  next  portion  ' 
of  the  paper    was    extremely    interesting   with   re- 
gard    to    the    calculation  of    the  "standards"    and 
the  deduction  of  prices   from   them,  but  that   was  [ 
chietly    of    historical    vakie,    because    tlie    Swansea 
sales   had  practically  ceased  to  take   place,  and  he 
believed  it  was  now  almost  the  invariable  custom  to 
buy  and  sell   by  private  sale  at   .so   much  per  unit, 
and   the   old  arrangement    of    the  "standard"  was 
practically  obsolete. 

Dr.  HijRTER  :  ilr.  AVestmoreland  said  in  his  con- 
cluding remarks  that  the  discrepancies  he  pointed 
out  were  due  in  most  cases  to  "careless  work  and  the 
u.se  of  inaccurate  methods,"  and  in  a  very  minor 
degree  to  "errors  of  sampling."  But  the  only  man-  ; 
ner  in  which  his  employers  lost  money  was  not  by 
the  discrejuncies  in  the  Cornish  assay.s,  but  by  errors  ' 
of  .sampling.  In  days  gone  by,  sampling  was  carried 
out  in  a  very  careless  manner.  One  man  was  sent 
by  the  seller  and  one  by  the  buyer.  The  seller's 
agent  tried  to  pick  the  richest  and  the  other  the 
poorest  pieces  of  ore,  thus  samjiles  were  got  which 
did  not  represent  fairly  the  whole  parcel  of  ore. 
It  appeared  to  him  that  Mr.  AVestmoreland  had 
not  taken  into  consideration  the  circumstances  under 
which  the  moisture  had  to  be  determined.  Samples 
were  taken  and  moisture  determined  at  the  spot 
where  the  cargo  was  discharged,  often  in  jilaces 
where  the  accessories  of  a  well-ap|iointed  laboratory  ; 
were  not  at  hand.  It  would  certainly  be  the  simplest 
plan  if  thedeterminatioii  of  moisture  could  be  aban- 
doned,and  the  copper  determined  in  the  moist  sanijile, 
as  the  last  speaker  (Mr.  Pliillips)  had  pointed  out.  Rut 
his  experience  was  that  pulverising  a  samiile  altered 
its  moisture,  and  as  the  assayer  had  to  reduce  the 
sample  to  a  tine  ]iowder  that  plan  could  not  .safely  be 
adopted.  He  heard  one  gentleman  express  an  opinion 
that  Mr.  AVe.'stmoreland's  paper  .struck  a  blow  at  Pro- 
fessor Lunge's  proposition  of  international  methods  of  ' 
sampling  and  testing.  He  did  not  think  that  was  so. 
On  the  contrary,  it  appeared  to  him  that  the  paper, 
by  pointing  out  serious  discrepancies  arising  from  the 
uses  of  ditferent  methods,  sup))orted  J)r.  Lunge's 
position.  As  regards  the  Cornish  assay,  that,  of  cimr.se, 
would  not  be  looked  upon  as  a  scientific  method  of 
ascertaining  the  exact  amount  of  coi)per  a  .sample  , 
contained.  It  was  simply  a  method  of  ascertaining 
the  value  of  a  certain  ore,  and  taken  in  conjunction 
with  the  system  of  "  returning  charges ''  it  was  a 
method  which  gave  different  values  to  each 
unit  for  ores  of  different  percentages,  altliongh 
the  standard  price  of  the  unit  was  fixed.  The  '■ 
Cornish  assay  was  in  the  copper  trade  the 
same  thing  as  the  Engli.sh  degree  to  the  alkali 
trade.  Neither  of  them  represented  the  theoretical 
amounts  ;  both  of  them  were  only  used  for  the  valua- 
tion of  the  articles  in  (|uestion.  Otherwi.se  he  thought 
'Mr.   Westmoreland's  paper  very  valuable    and   in- 


teresting. It  would,  perhaps,  liave  been  better  if 
Mr.  Westmoreland  had  given  a  few  comparisons  of 
the  iodide  process  with  the  cyanide  process,  both 
carried  out  in  the  same  laboratory,  but  he  had  no 
doubt  Mr.  Westmoreland  had  proved  the  iodide  pro- 
cess to  be  a  good  one  ;  but  he  doubted  whether  the 
trade  would  all  at  once  abandon  the  Cornish  assay 
and  substitute  the  iodide  process  for  it. 

Mr.  Tate  agreed  with  the  last  sjieaker  that  many 
of  the  errors  which  occurred  in  reiiorts  upon  cojjper 
were  due  more  to  sampling  than  testing.  Sampling 
was  certainly  not  in  .so  perfect  a  state  as  it  should 
be.  He  had  seen  tests  for  moisture  made  by  .samplers 
by  .simply  drying  the  ore  in  a  vessel  like  a  frying  pan 
or  sauce{)an  lid  in  such  a  manner  that  no  one  could 
tell  whether  all  the  moisture  had  been  driven  off  or 
whether  the  sanijile  had  lost  something  besides  water. 
This  j)ractice  was  still  in  vogue,  for  ho  had  himself 
received  samples  for  analysis,  supposed  to  be  dry, 
which  yet  contained  much  moisture,  showing  that, 
though  some  attempt  had  been  made  to  get  at  the 
moisture,  yet  the  estimation  had  been  conducted 
without  reasonable  care.  Every  assayer  should  take 
careful  note  of  the  moisture  jiresent  and  the  method 
of  testing  for  it.  It  was  therefore  necessary,  before 
passing  judgment  on  the  different  methods  of  assay- 
ing, to  ascertain  whelher  tf.eir  methods  of  sampling 
could  be  improved.  Sampling  was  as  much  a  science 
as  assaying,  and  well  worthy  of  attention.  What- 
ever might  be  said  in  favour  of  the  relative  merits 
of  wet  and  dry  as.says,  much  depended  on  the  e-x- 
perience  of  those  who  made  them  ;  and  concordant 
results  could  not  be  expected  without  constant 
practice.  He  was  not  certain  that  the  old  Cornish 
assay  would  give  concordant  results  in  the  hands  of 
different  operators  and  in  different  lalioratories,  but 
what  he  objected  to  particularly  was  its  secrecy,  and 
the  close  way  in  which  it  was  confined  to  a  few 
operators.  This  was  a  totally  wrong  principle.  On 
the  other  hand,  he  agreed  in  the  main  with  Dr. 
Hurler  that  the  Cornish  assay  had  been  found  by  com- 
mercial men  to  give  them  a  reliable  indication  of  the 
value  of  ores;  and  he  did  not  wi.sh  to  supersede  a 
method  said  to  be  a  sufficient  guide  without  grave  reason. 
The  author  had  overlooked  one  aspect  of  the  com- 
mercial (piestion  when  he  alleged  that  the  difference 
betw'een  the  dry  and  the  wet  assay  was  a  measure  of 
the  difference  between  the  money  values  of  coppers. 
This  was  really  not  the  case,  because  the  buyer  had 
to  take  into  consideration  the  loss  of  copper  in  the 
smelting  operation.  It  was  not  exactly  a  relative 
difference  in  value  between  two  assays  which  would 
guide  him. 

Mr.  Westmokel.vnt)  said  this  was  a  misunder- 
standing ;  it  was  only  a  difference  between  wet  and 
dry  assays. 

Mr.  Tate  was  sorry  if  he  had  wrongly  interpreted 
the  author,  but  there  was  a  money  value  given,  and 
the  paper  gave  him  the  ini]iression  that  the  figures 
between  the  two  kinds  of  assay  indicated  a  certain 
money  value.  The  real  question  at  issue  was  whether 
the  dry  assay  gave  figures  in  fair  corresjiondeiice  with 
the  results  obtained  on  the  large  scale.  His  own 
imi)ression  was  that,  by  recent  improvements  in 
smelting  and  refining  copper,  there  was  a  far  larger 
yield  than  the  dry  assay  would  seem  to  indicate,  and 
for  liis  part  he  would  lie  glad  to  see  the  dry  assay 
abolished.  As  regarded  the  various  wet  methocls,  there 
was  first  the  cyanideproce.ss.  It  had  undoubtedly  been 
found  useful  in  works,  and  in  the  hands  of  com- 
petent persons  gave  very  concordant  results  ;  but  he 
questioned  whether  it  would  give  equally  good 
results  in  the  hands  of  different  operators  working  in 
different  laboratorie.s,  unless  they  formulated  a 
definite  method  of  jn-ocedure  never  to  be  deviated 
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from.  He  had  not  found  the  electro-deposition  pro- 
cess altoficther  satisfactory  ;  and  wlien  they  liad 
figures  varying  from  twenty-seven  to  twenty  one  put 
before  them  by  a  careful  operator,  it  indicated  what 
differences  could  result  from  its  use  in  various  labora- 
tories. Of  all  the  processes  mentioned,  the  iodine 
method  seemed  to  be  the  best  as  being  least  liable  to 
error,  and  if  any  change  were  to  be  made  and  the  dry 
assay  given  up,  then  this  seemed  eminently  the  one 
to  succeed  it.  On  the  whole  he  agreed  with  the 
author's  conclusions,  but  must  di.ssent  from  the 
grounds  on  which  he  liascd  his  arguments  in  favour 
of  a  change  from  the  dry  to  the  wet  assay. 

The  Chaii!M.\n  was  sorry  to  say  it  was  a  longtime 
since  he  personally  tested  copper  ores,  but  he  had 
jiretty  considerable  experience  in  testing  it  in  former 
times,  and  also  of  samjiling,  and  he  might  say  his 
experience  entirely  coincided  with  that  of  Dr. 
Hnrter,  that  the  great  losses  they  always  sustained 
arose  from  .sampling  rather  than  testing.  Twenty 
years  ago  he  was  very  much  surprised  to  find  that  in 
a  cargo  of  pyrites,  of  250  or  300  ton.s,  his  firm  lost 
.£.300.  They  did  not  certainly  get  the  copper  in  the 
burnt  ore,  but  they  paid  for  it  in  the  raw  ore,  and 
when  he  came  to  look  into  the  matter  he  found  the 
loss  arose  from  sampling.  Since  then  the  sampling 
had  been  conducted  in  a  much  more  satisfactory 
manner,  and  he  did  not  think  there  were  the  same 
objections  now  that  there  were  in  former  times.  As 
regarded  the  testing  and  analysis  of  ore.s,  he  was 
rather  inclined  to  agree  with  Mr.  Westmoreland,  who 
had  laid  down  a  numbei  of  propositions  in  his  paper. 
First  that  the  moisture  in  the  coi)per  ore  should  be 
more  clearly  defined,  and  notwithstanding  the  dis- 
cussion that  evening  he  quite  thought  this  was  the 
case.  He  quite  saw  that  with  ores' .so  ditf'erent  as 
sulphur  ores  and  precipitate,  they  must  possibly  work 
at  different  temperatures,  but  still  it  was  desirable  if 
they  could  arrive  at  some  common  understanding  on 
the  subject.  It  was  desirable  that  if  they  determine 
the  moisture,  they  should  determine  it  at  .some 
definite  temperature.  He  thought  this  was  perfectly 
clear,  and  he  had  not  the  slightest  doubt  that  if  the 
chemists  and  the  manufacturers  and  tlie  assayers, 
would  put  their  lieads  together,  they  would  be  able 
to  discover  some  more  .satisfactory  manner  of  deter- 
mining the  moisture  than  was  adopted  at  jiresent. 
\Vith  regard  to  Mr.  I'hillips"  suggestion,  as  to  sending 
the  dry  .sainjile  to  the  assayer,and  assaying  the  sample 
in  the  dried  state,  he  thought  it  would  not  be 
imp(  ssible  to  have  the  sample  pulverised  sufficiently 
fine  that  it  could  be  used  in  that  statu  for  the  assav 
and  determining  the  test.  If  that  could  be  done  ft 
would  overcome  that  difficulty.  Then  :\Ir.  West- 
niore'and  said  that  in  wet  assays  of  copper  ores  he 
pre'erred  the  iodide  process,  and  from  the  general 
discussion  the  iodide  process  seemed  to  be  accepted 
as  a  fairly  accurate  and  rapid  one,  and  that  concord- 
an'  results  were  obtained.  He  was  surprised  to  hear 
that  the  electro-deposition  proce.ss  wiis  interfered 
with  by  the  presence  of  bismuth  and  silver,  when 
Mr.  Claudet,  who  had  enormous  experience,  wrote  to 
Mr.  Phillips  and  said  that  of  all  the  processes  the 
electro  i>roce.ss  wa.s  to  his  mind  the  most  perfect,  and 
as  the  deposition  could  take  place  during  the  night 
the  assay  was  practically  as  rapid  as  any  other.  Of 
course  the  cyanide  process  was  at  hrst  adopted  on 
account  of  the  rajiidity  with  wliicli  it  could  be  carried 
out,  and  it  was  still  u.sed,  when  they  did  not  want  a 
very  acc-urate  process,  because  they  could  carry  it  out 
111  a  rough  way  very  rapidly.  Hut  when  "it  was 
nece.->sary  to  take  great  precautions  (he  rcmemliered 
the  time  when  it  was  not  considered  necessary),  they 
then  got  most  discordant  results.  Now,  ai^parently, 
the  iodide  process  could  be  carried  out  as  rapidly  as 


the  cyanide  proces.s,  artd  if  they  got  two  processes 
which  could  be  carried  out  with  eijual  rapidity,  it 
was  better  to  take  the  one  which  was  more  accurate. 
As  regarded  the  Cornish  i)rocess  and  the  dry  as.say, 
there  was  a  great  difference  between  the  Cornish 
process  as  adopted  today  and  20,  .'iO  or  40  years  ago. 
Formerly  it  .seemed  to  him  that  it  sinijily  meant  a 
buyer's  assay  and  a  seller's  a.ssay  ;  one  got  one  result 
and  the  other  another,  and  tlien  it  seemed  really  a 
toss  u))  in  agreeing  to  the  produce  between  them, 
because  really  the  difference  was  enormous.  He 
hardly  ever  found  two  Cornisli  assayers  to  agree. 
The  process  was  perfectly  ridi:;ulous  from  a  scientific 
point  of  view  ;  but  soon  after  the  alkali  manufacturers 
began  to  receive  copper  ores  and  to  test  them, 
having  comjietent  chenii.sts  in  their  works,  an(l 
finding  these  enormous  differences,  they  looked  to 
their  Cornish  as.sayers  to  assay  by  the  wet  method, 
saying  at  the  same  time,  "  Wo  make  this  ore  so 
much,"  and  it  was  ab.solutely  impossible  that  the  dry 
assay  could  make  it  above  a  certain  figure.  The 
Cornish  assayer  now,  he  believed,  used  the  wet 
method  in  order  to  control  the  dry  assayer.  This 
fight  had  been  going  on  for  the  last  20  or  .30  years,  and 
as  Jlr.  Phillips  said,  they  were  now  fairly  satisfied 
with  the  Cornish  assay.  Well,  he  supjiosed  he  ought 
to  say  that  he  was  fairly  satisfied,  but  would  they  tell 
him  that  it  was  a  method  with  which  chemists  ought 
to  be  satisfied  '?  He  thought  there  was  no  chemist 
who  would  say  that  he  was  satisfied  with  the  Cornish 
assay.  At  the  same  time  it  worked  in  a  way  which 
was  well  understood  in  the  trade,  and  it  was  very 
difficult  to  understand  a  thing  of  that  kind,  still  it 
was  not  impossible.  He  had  supported  Dr.  Lunge's 
international  methods  of  .samjiling  and  testing,  and 
he  thought,  on  the  Avhole,  Mr.  Westnidreland's  paper 
was  in  favour  of  that  propo.sal  rather  than  against  it. 
He  thought  that  in  some  future  time  they  should 
have  some  agreement  as  to  the  wet  assay  of  copper 
ores,  and  that  copper  ores  would  be  sold  by  the  wet 
proce.ss,  as  more  aecurate.  Although  it  was  difhcult, 
it  was  not  impossible  to  come  to  an  agreement  about 
a  test.  Dr.  Hurter  remembered  the  difficulty  they 
had  at  one  time  about  the  determination  of  the  value 
of  the  manganese  ores,  when  the  Sjianish  manganese 
ores  first  came  into  the  market.  They  found  the 
oxalic  method  gave  results  too  high,  and  at  any  rate 
the  results  were  unsatisfactory,  as  they  really  jiaid 
too  high  a  value  for  the  ore,  taking  the  quantity  of 
chlorine  yielded  when  treated  with  HCI  ;  and  they 
determined,  after  discussing  the  matter,  to  have  a 
different  method  of  analysis,  and  they  adopted  one, 
after  consultation  with  analytical  chemists,  which 
had  since  given  satisfaction. 

Mr.  West.morel.vnd  said,  in  rejily,  that  with  regard 
to  the  moisture  determinations,  he  had  suggested  that 
dried  samples  should  be  forwarded  to  the  a.s.sayers, 
who  could  re-dry  them  at  a  low  temperature  to  expel 
any  hygroscopic  moisture  which  had  been  absorbed 
after  the  determination  was  made.  .Although  it  was 
true  that  the  moisture  in  difi'erent  ores  was  expelled 
at  varying  temperatures,  yet  the  adoption  of  a  defi- 
nite fixed  temi)erature  would  prevent  the  discrepan- 
cies which  now  occurred  ;  for  what  was  required  was 
that  the  .samples  should  be  in  the  .same  state  of 
partial  or  complete  dryness  when  a.ssayed  a.s  when 
the  moisture  determination  was  made.  The  determi- 
nation could  not  be  safely  abandoned,  as  .some 
speakers  had  suggested,  for  some  years  ago  he  made 
experiments,  taking  the  moisture  on  rough  sanqiles 
of  ore,  and  also  on  other  portions  of  the  sample  which 
had  l)eeu  iiuely  jjowtlered,  for  analysis,  wlu-n  a  serious 
lo.ss  of  moisture  was  found  to  occur  during  imlveri- 
sation.  The  discrepancies  which  have  been  noted 
by  ilr.  Tate  between  his  estimations  of   moisture 
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and  those  stated  on  bottles  containing  samples,  have 
been  generally  observed,  and  may  result  from  the 
sample  liaving  been  exposed  or  reduced  to  a  finer 
state  of  division  after  tlie  determination  was  made. 
Whatever  may  have  been  the  case  formerly,  he  believed 
that  samples  were  now,  as  a  rule,  taken  very  care- 
fully, and  that  the  discrei)ancies  in  assays  which  he 
liad  pointed  out  were  not  due  to  errors  of  sampling, 
but  to  other  causes.  Take,  for  instance,  the  assays 
on  jjage  .'JT,  where  two  assays  of  the  .same  sample 
gave  3.3  and  S.'ii  jier  cent,  respectively  ;  it  was  evi- 
dent in  this  case  that  the  method  of  as.?ay  and  not 
the  samiiling  was  at  fault.  He  was  well  aciiuainted 
vvitli  the  details  of  the  process  of  as.say  mentioned 
by  Mr.  Kawson  ;  but  the  fact  that  the  necessary 
precautions  were  observed  in  the  laboratories  from 
■which  results  of  wet  assays  had  Ijcen  (pioted,  shows 
that  very  di.'-cordant  results  were  obtained  by  opera- 
tors constantly  using  the  process,  and  whatever  modi- 
fications were  introduced  in  dilTerent  laboratories, 
concordant  results  should  be  obtained  if  the  standard- 
ising of  the  cyanide  f-olution  was  conducted  in  the 
same  manner  as  the  tests  were  made.  Somesjieakers 
laid  stress  on  the  fact  that  concordant  results  were 
obtained  liy  them  when  using  the  cyanide  process  ; 
but  concordant  results  alone  were  very  unreliable 
indications  of  the  value  of  a  method  of  analysis. 
What  was  reiiuired  was  that  the  results  .should  ex- 
press as  accurately  as  jiossible  the  absolute  amount 
of  valuable  matter  (in  this  case  copper)  in  the 
material  under  trial,  and  the  method  which  indicated 
this  most  accurately  sliould  be  used  for  commercial 
purposes.  The  cyanide  process  as  described  by  Mr. 
Rawson  was  ([uite  as  troublesome  as  the  iodide 
method,  with  the  disadvantages  that  a  standard 
solution  very  liable  to  change  was  employed,  and 
that  the  end  reaction  was  by  no  means  of  a  very 
definite  character.  On  referring  to  his  paper,  dif- 
ferences of  more  than  ■2.")  per  cent,  would  be  found, 
and  Mr.  Rawson  acknowledged  that  errors  of  '1">  per 
cent,  might  occur  in  duplicate  a.ssays  of  the  same 
sample.  In  his  own  practice,  testing  green  and  burnt 
ores  by  the  iodide  method,  using  very  different 
weights  of  ore,  .say  .'iO — 100 — ITiO  grains,  he  should  not 
allow  greater  differences  than  '04  jier  cent,  to  pass 
without  retrial.  He  was  aware  that  the  process  by 
the  ignition  of  cuprous  sulphide  in  a  current  of 
hydrogen  gas  was  u.sed  for  the  estimation  of  copper  in 
green  ores  and  jirecipitates,  but  it  involved  the 
assumption  that  no  other  metals  except  copper  were 

E resent,  giving  sulphides  not  volatile  at  a  red  heat ; 
ut  samples  were  often  examined  containing  silver, 
tin,  bismuth,  etc.,  and  he  had  also  examined  samples 
of  precipitate  containing  4  per  cent,  of  lead  ;  in  these 
cases  the  process  wcjuld  Ije  lialde  to  serious  error. 
Regarding  the  electro-depo.sition  method,  he  had  not 
noticed  the  extreme  variations  mentioned  by  Mr. 
Raw.son,  and  the  fact  that  the  iodide  method  was  used 
to  check  the  results  of  pyrites  assays  by  electro- 
deposition,  confirmed  his  .statement  that  the  iodide 
was  the  more  accurate  process.  ])r.  Hurler  remarked 
that  the  only  way  in  which  his  employers  lost  money 
was  by  errors  of  samiiling,  and  not  by  discrepancies 
in  the  dry  a.ssay.s.  The  difficulty  was  that  when  dis- 
discreiiancies  occurred  it  was  impossible  to  obtain 
authentic  portions  of  the  samj)les  operated  on,  in 
order  to  .see  where  the  error  really  occurred.  Take, 
for  example,  the  following  assays  of  pyrites :  Works' 
wet  assay,  S'O")  per  cent.  ;  buyer's  and  vendor's  dry 
as.says,  1]  and  1^  per  cent,  respectively  ;  referee's 
return  as  umpire,  I4  per  cent.  ;  margin  between 
settled  produce  and  wet  assay,  "JO  per  cent.  The 
referee  strongly  asserted  that  his  assay  was  correct, 
and  the  unfortunate  sampler  received  all  the  blame. 
He  could  not  agree  with  Dr.  Hurter  that  the  dry 


a.ssay  was  in  the  copi)er  trade  the  equivalent  of  the 
English  degree  in  the  alkali  trade.  The  cases  were 
not  parallel  ;  for  the  English  dfgree  was  obtained  by 
a  iirU-de_finnl  iiii'>  i-lifmmtlhi  i.nict  pnxxvs,  the  equi- 
valents only  being  in  error,  while  the  dry  copjter  assay 
was  liable  to  serious  variation  even  in  the  hands  of  ex- 
jierienccd  operators.  The  method  projiosed  for  copper 
tests— viz.,  using  an  accurate  and  exact  process  of 
wet  assay,  deducting  a  margin,  and  taking  the  pro- 
duct as  an  equivalent  to  the  present  dry  assay  for 
commercial  purposes— would  be  an  exact  parallel  to 
the  English  alkali  degree.  He  thought  Mr.  Tate  had 
misunderstood  his  remarks  regarding  money  value  in 
cases  of  discrepancies.  In  the  assays  of  parcels  of 
similar  material— for  examjile,  cupreous  pyrites— the 
settled  jiroduccs  should  vary  to  the  same  extent  as 
the  wet  assays.  Thus,  if  there  was  ■2.'i  per  cent, 
diflference  between  the  wet  assays  of  two  parcels,  the 
settled  produces  dry  as.says  .should  vary  to  the  .same 
extent.  Therefore  if  the  wet  as.says  of  one  parcel 
varied  by  this  jierccntage,  which  was  on  one  basis  of 
valuation  worth  3s.  per  ton  of  ore,  they  might,  he 
thought,  .say  that  the  difference  in  vahie  by  discordant 
assays  would  be  e(iual  on  a  parcel  of  240  tons  ore  to 
£3(3.  The  same  rule  was  followed  elsewhere,  wet 
a.ssays  being  compared  with  wet  assays,  and  dry 
assays  with  dry  assays,  the  differences  being  calcu- 
lated into  money  value  on  the  jiarcel.  Mr.  A.  G. 
Phillips  had  stated  that  he  (ilr.  Westmoreland) 
seemed  to  think  that  vendors  and  purchasers  of 
copper  ores  were  not  aware  that  the  dry  assays  did 
not  give  the  ab.solute  amount  of  copper  in  the 
.sample.  He  was  not  aware  that  he  had  stated  this 
with  regard  to  copper  ores,  but  Mr.  Phillips  might 
perhaps  be  interested  in  knowing  that  several  large 
dealers  and  brokers  of  liar-copper  were  not  aware  of 
the  fact  until  it  was  explained  by  him.  Jlr.^ Phillips 
was  al.so  in  error  regarding  his  position  in  Cornwall. 
He  was  not  assistant  to— but  chemist  with- a  dry 
copper  assayer,  and  in  that  capacity  he  made  what- 
ever changes  he  pleased,  and  used  any  methods  of 
analysis,  assay,  etc.,  he  thought  proper,  without 
reference  to  his  employer  or  any  other  person.  Re- 
garding the  method  of  dry  assay,  not  one  of  the  facts 
or  statements  he  had  made  regarding  the  process  had 
been  challenged.  Was  it  true,  as  several  speakers 
had  asserted,  that  the  <lry  assays  were  accepted  as 
satisfactory  either  by  vendors  or  purchasers  1  AVas 
it  not  a  fact  that  constant  complaints  were  being 
made  regarding  the  margin  between  the  "settled 
produces  "  and  wet  assays. 

If  the  dry  a.ssay  furnished  any  indication  of  the 
yield  or  quality  of  the  metal  produced  on  the  large 
scale,  there  would  be  some  reason  for  its  retention, 
but  this  was  not  the  case.  His  proposal  to  use  the 
iodide  method,  deducting  a  margin,  as  a  basis,  would 
enable  all  the  present  trade  customs  to  be  retained, 
and  would  be  more  satisfactory  to  both  buyers  and 
vendors  than  the  present  system. 

He  considered  that  his  statements  regarding  the 
inaccurate  and  unreliable  results  of  the  dry  as.say 
had  not  been  disproved,  and  that  he  had  shown  that 
the  iodide  method  was  the  most  reliable  process  for 
the  estimation  of  copper. 
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SUPPLEMENTARY  NOTES ONTHEMETHODS 
OF  EXAMINING  FIXED  OILS. 

BY  ALFRED   H.    ALLEN. 

The  following  notes  connected  with  points  referred 
to  in  the  pajier  I  read  before  this  Section  at  tlie 
January  meeting : — 

Valenta's  Acetic  Acid  Test. — In  the  table  published 
on  page  (i9  of  the  Journal,  owing  to  the  undue  exten- 
sion of  a  bracket,  sperm  oil  and  whale  oil  are  repre- 
.sented  as  being  insoluble  in  an  eqtial  measure  of 
glacial  acetic  acid,  even  at  the  boiling  point.  This 
is  not  the  case,  and,  in  order  to  prevent  misconception, 
I  give  below  the  temperatures  at  which  their  solu- 
tion.s  in  glacial  acetic  acid  were  observed  to  become 
turbid,  together  with  similar  results  obtained  with 
other  oils  since  my  last  paper  was  read.  The  obser- 
vations were  made  at  my  request  by  ^Mr.  W.  AVright. 
As  before,  I  have  placed  in  juxtaposition  the  figures 
obtained  by  Yalenta  with  .sjiecimens  of  the  same  kind 
of  oils. 


Turbidity-tfmperature,  ®C. 

Valenta. 

Allen. 

Whale  Oil,  No.  1  

— 

38 

„       No.2  

- 

86 

Bottlenose  Oil    

— 

102 

38-103 

Seal  Oil     

72 

Linseed  Oil,  No.  1    

- 

57 

No.2    

— 

71 

No.  3   

— 

73 

Cotton-seed  Oil 

110 

SO 

RapeOil    

insoluble 

insoluble 

Blown  Rape  Oil    

- 

53 

10 

IS 

7'5 

l*alm-niit  Oil  

32 

Laurel  Oil 

•    26-27 

iO 

Nutmeg  Butter 

27 

39 

Cacao  Butter 

IOj 

insoluble 

Of  the  two  samples  of  whale  oil  examined.  No.  1 
contained  a  proportion  of  glycerides  of  volatile  fatty 
acids  corres]Hinding  to  ,")'l  per  cent,  of  valeric  acid, 
while  No.  2  contained  only  the  ci|uivalcnt  of  I'l  per 
cent,  of  that  acid.  The  results  furnish  another 
instance  of  oil.s  containing  lower  glycerides  being 
comiiaratively  easily  soluble  in  glacial  acetic  acid. 
The  variations  between  N'alenta's  figures  and  those 
obtained  in  tlic  author's  laboratory  show  that  too 


much  reliance  must  not  be  placed  on  the  indications 
of  the  test,  which,  however,  is  cajiable  of  very  useful 
application  in  certain  cases.  Thus,  further  most 
encouraging  results  have  been  recently  obtained  with 
butter  and  butterine,  but  I  reserve  a  full  descriiitiun 
of  these  experiments  for  a  future  jiaper. 

Bromine  ..l/^«o;yl^t^<«>■  <•/  Oils. — In  my  last  paper  I 
gave  a  table  in  which  the  projiortion  of  bromine,  found 
by  Dr.  E.  J.  Mills  and  his  coadjutors  to  be  absorbed 
by  various  oils,  were  compared  with  the  correspond- 
ing iodine  absor])tions  as  determined  by  lliibl.  It  is 
onlyjust  to  Dr.  Alills  to  state  that  the  value  I  gave 
for  the  bromine  absorption  of  almond  oil  was  that 
found  by  Mills  for  the  oil  expre.ssed  from  bitter 
almonds,  whereas  the  result  he  obtained  for  the  oil 
from  sweet  almonds  does  not  present  so  strongly  the 
anomaly  to  which  I  called  attention.  Since  the  pub- 
lication of  my  last  ]iapcr,  Mr.  T.  Maben  (I'liaim. 
J.  [3],  xvi.  797)  has  determined  the  bromine- 
absorptions  of  apricot  and  peach  oils,  with  the  results 
incorporated  in  Table  A  on  page  283,  together  with 
the  iodine-absorption  found  by  It.  \\ .  Moore  for 
almond  oil. 

The  difference  in  the  bromine-absorption  found  by 
Mills  for  the  oils  from  sweet  and  bitter  almonds  is 
striking,  especially  as  the  Jliitifh  riHirmurnprnia 
regards  the  oils  as  so  similar  that  the  u.se  of  the  one 
or  other  kind  of  nut  is  optional.  As  a  matter  of  fact, 
however,  nearly  all  the  oil  of  commerce  is  expressed 
from  bitter  almond.s,  as  the  mark  of  these  is  then 
available  for  preparing  the  essential  oil.  P)Ut  a 
bromine-absorption  of  only  20,  if  it  really  corresi)oiuls 
to  the  triolein  present,  points  to  the  presence  of  fully 
50  per  cent,  of  jialmitin  or  other  solid  fats,  a  propor- 
tion which  would  give  an  oil  the  consistency  of  lard  or 
tallow.  On  the  other  hand,  the  iodine-absorptions  of 
Hiibl  and  Moore  are  inexplicably  high  for  a  non-dry- 
ing oil,  for  (multiplied  by  the  factor  ri52)  they 
represent  more  than  100  jier  cent,  of  triolein. 

Drterminatiiin  i\f  Ch/cerin. — In  my  last  paper  I 
mentioned  that  I  had  not  succeeded  in  obtaining 
methyl  alcoliol  which  could,  by  any  reasonably  simple 
method  of  purification,  be  rendered  suitable  lor 
effecting  the  saponification  of  fixed  oils  jirior  to  the 
determination  of  the  resultant  glycerin  by  the  per- 
manganate proces.s.  In  accordance  with  a  recom- 
mendation made  during  the  discussion  on  my  paper, 
I  have  since  applied  to  Mr.  C.  A.  Fawsitt,  who  has 
kindly  supplied  me  with  some  methyl  alcohol  which, 
after  rectification  with  a  little  caustic  soda,  is  all  that 
can  be  desired.  By  the  aid  of  this  purified  product, 
I  have  made  determinations  of  the  glycerol  in  other 
samples  of  saponified  oil,  and  have  found  that,  in 
the  case  of  oils  which  have  been  gravely  modified 
in  their  characters  by  oxidation,  bodies  are  developed 
that  yield  oxalic  acid  on  treatment  with  i)erman- 
ganateand  alkali,  and  hence  vitiate  the  determination 
of  glycerine  liy  this  ]iroce.=s.  Thus  a  sample  of 
genuine  stoam-boiled  linseed  oil  showed  !C!)4  per 
cent,  of  glycerin  by  the  permanganate  iiroce.ss  against 
8'7S  per  cent,  actually  isolated.  These  results  show- 
as  near  an  agreement  as  might  be  exiJecttd,  when  the 
unavoidalJe  loss  of  glycerin  by  volatilisation  in  the 
latter  jirocess  is  taken  into  account.  On  the  other 
hand,  when  the  same  oil  was  allowed  to  dry  com- 
pletely by  exposing  it  in  thin  layers  on  glass  jilate.s, 
at  a  temiieraturo  of  100'  ('.,  the  product  when 
oxidised  with  jiermanganate  gave  oxalic  acid  ei|ui- 
valcnt  to  the  imiiossible  iiroportion  of  J.')T)2  per 
cent,  of  glycerol,  while  the  amount  of  the  same 
substance  actually  isolated  in  a  moderately  ).ure 
condition  was  only  (i'4  jier  cent.  'J'he  discrciiancy 
is  probably  due  to  the  tormation  of  .soluble  oxida- 
tion-products capable  of  yielding  oxalic  acid  on 
further  oxidation.     Acids  of  the  acrylic  series  are 
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known  to  have  this  property,  and  are  said  to  be 
produced  by  the  oxidation  of  linseed  oil. 

In  addition  to  those  already  mentioned,  I  have  to 
acknowledge  the  zealous  assistance  of  ^Messrs.  W. 
Chattaway,  H.  0.  Hardy,  and  W.  Barraclougb,  in 
carrying  out  tlie  numerous  experiments,  the  results 
of  which  are  recorded  in  this  and  the  foregoing 
paper. 

— «*^>«»**««^« — 

A  FEW  FACTS  IN  THE  HISTORY  OF  SOLID 
CAUSTIC  SOUA. 

BY   r.    HAIIT. 

In  Dr.  G.  Lunge's  excellent  book,  "  Suliihuric  Acid 
and  Alkali,"  vol.  i.  ]i.  .592,  he  says :  "  It  isjust  possible 
that  solid  caustic  soda  wa.s  made  somewhere  between 
184.")  and  18.")1,  but  the  fact  that  not  a  single  English 
patent  about  it  was  taken  out  during  that  time  tells 
against  that  assumption."  The  statement  may  be 
historically  interesting  that  to  my  personal  knowledge 
solid  caustic  .soda  was  made,  under  the  direction  of 
the  late  Dr.  Young,  of  paraffin  oil  celebrity,  at  the 
Manchester  Ardwick  Bridge  Chemical  Work.=,  pre- 
vious to  18.')2.  Dr.,  then  Mr.  Young,  left  the  service 
of  Mes.srs.  Tennants  it  Co.  about  August  in  that  year, 
and  during  the  i)revious  twelve  or  eighteen  months 


and  his  employers  failed  to  see,  very  legitimately 
turned  his  attention  to  the  matter,  and,  combining 
'  the  information  so  obtained  with  Brown's  jirevious 
patent  (Lunge,  vol.  ii.  p.  ."i92),  succeeded  in  working  out 
ins  method  of  producing  solid  caustic  soda  from  what 
may  be  termed  soda  ash  mother-linuor.  At  all  events, 
the  fact  of  his  obtaining  a  jiatent  for  this  so  imme- 
diately afterwards  as  May,  185.3,  I  think  adds  great 
weight  to  my  inference. 

ON   THE  ESTIMATION    OF  SULPHUR  AND 
IMPURITIES    IN    COAL   UAS. 

BY   T.   FAIR  LEY,   F.R.S.E. 

Thk  manufacture  of  coal  gas  is  controlled,  as  regards 
purity  and  quality,  by  the  different  Acts  of  Parlia- 
ment relating  to  the  districts  where  the  gas  is 
supplied. 

In  London  it  is  recpiired  that  the  gas  shall  be  free 
from  sulphuretted  hydrogen,  and  that  the  proportion 
of  sulphur  in  other  .sulphur  coniiiounds  shall  not 
exceed  20  grains  in  winter  nor  17  in  summer  in  100 
cubic  feet  of  gas.  It  is  also  re(iuired  that  the  ammonia 
shall  not  exceed  4  grains,  but  no  limits  are  specified 
as  regards  air  or  carbonic  acid. 


TABLE  A.    (Sec  Mr.  Ally's  Paper  on  ;).  JS'i). 


BrOMINE-ABSORI'TION.                                                  lODINE-AnSORPXIOX. 

Mills. 

Maben.           ',V  Br.-absorp. 

Hub!. 

Moore. 

Almond  Oil  (Hitter) 

26-3 
53  7 

251 

-  11-S 

-  85-3 
700                    nil 

-  1             10-1 
77-0                          122-2 

'■     97-5  to  98-9 
99  to  102 

9391 

Almond  Oil  (.Sweet) 

was  busy  completing  his  company's  works  at  Bath- 
gate and  producing  oils  there.  As  is  well  known,  at 
one  stage  of  the  manufacture  of  paraffin  oils,  they  are 
or  w-ere  treated  with  sulphuric  acid,  with  an  after 
treatment  of  caustic  soda.  Now,  whether  ^Ir.  Young 
found  this  latter  article  difficult  to  obtain  in  his  new 
neighbourhood,  or  from  secretive  rea.sons,  or  disliking 
the  trouble  of  erecting  plant  for  the  causticising  soda 
ash,  I  do  not  know,  but  the  fact  remains  that  during 
the  jieriod  named  some  tons  of  solid  caustic  soda 
were  made  by  boiling  down  the  ordinary  commercial 
li(piid  caustic  soda  of  70'^  Tw.  As  ilr.  Young  -was 
the  only  customer,  comparatively  small  (piantities 
were  made,  and  its  manufacture  did  not  last  long 
A  cast-iron  pot,  (1  feet  diameter  and  3  feet  dee)),  was 
employed.  As  the  water  evaporated,  the  solution 
caustic  was  dribbled  in  until  a  sample  taken  out 
would  set.  At  this  stage  the  tire  was  withdrawn, 
and  the  pot  lialed  out  on  to  long  iron  trays.  As  it 
set  it  was  broken  up  with  chisel-ended  bars  into  small 
pieces,  and  finally  packed  into  American  potash 
barrels.  I5ut  another  fact  lies  behind  this.  During 
a  portion  of  the  period  when  this  was  going  on,  the 
late  Mr.  William  (Jossage  was  experimenting  at 
Ardwick  Bridge  with  his  patent  method  for  concen- 
trating sulphuric  acid  (Lunge,  vol.  i.  \\.  rj5(j— 7),  and 
as  no  secret  was  made  of  this  .solid  caii.stic  .soda,  it 
being  only  made  for  !Mr.  Young's  convenience,  and 
proliably  seemed  to  have  no  commercial  worth,  I 
think  it  likely,  indeed,  that  Mr.  Gossage,  having 
ample  opjiortunity,  saw  this  jiroeess  being  carried  on, 
and  seeing  in  it  a  commercial  future  which  Mr.  Young 


In  Leeds  the  gas  committee  have  for  some  years 
sought  to  obtain  something  like  the  same  standard 
of  purity  as  is  required  in  London,  especially  as 
regards  sulphur  compounds,  and  I  have  made 
numerous  tests  weekly  at  the  three  different  gas 
works,  and  at  my  own  laboratory. 


Fig 


These  tests  have  generally  been  made  by  the 
apparatus  introduced  by  the  London  Gas  Referees, 
•shown  in  Fig.  1.  A  is  a  small  ]>unsen  burner  -with  stea- 
tite top  placed  in  a  perforated  cylindrical  stand,  having 
a  cylindrical  channel  to  receive  the  glass  trumpet  B, 
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between  which  and  the  top  of  the  burner  are  placed 
about  2  ounces  of  animoniuni  sesquicarbonate.  The 
products  of  combustion  ]]ass  by  the  trumpet  into  the 
cylinder  C,  packed  with  glass  balls,  and  jirovided  above 
with  a  long  tube  1 )  for  purposes  of  draught,  etc.  At 
the  boltoni  of  the  cylinder  is  a  narrow  tube  to  allow  the 
condensed  liquid  to  pass  into  the  beaker  E.  The  gas 
is  thus  burnt  in  an  atmosphere  n)ore  or  less  charged 
with  amniiinia,  the  Hanie  shows  at  i;s  edge  the  pale 
orange  tint  shown  by  the  Ijuniing  ammonia.  The 
same  jiurposc  may  be  eflected  as  shown  by  .Mr.  W.  C. 
Yovm<i  {.I  im/i/sf,  1876,  p.  143),  by  placing  crystals  of 
sodium  carlionate  in  the  uitper  jiart  of  the  cylinder. 

In  this  ajiparatus  the  Referees  require  that  the  gas 
should  be  l)urnt  at  a  rate  not  exceeding  half  a  cubic 
foot  jier  hour,  in  a  room  wh«re  no  other  gas  is  being 
burnt  at  the  time  ;  and  tliat  the  tubulures  or  narrow- 
parts  of  the  trum|)et  and  condenser  should  have  a 
diameter  not  le.ss  than  three-quarter-inch,  so  as  to 
permit  a  sntticient  excess  of  air  to  pass  through  the 
apparatu.s.  (This  latter  condition  is  very  frequently 
neglected  by  the  makers  and  dealers  in  these  aji- 
paratus.)  In  measuring  the  gas,  corrections  should 
be  made  for  variations  in  temperature  and  pressure. 
The  condensed  li(iuid  and  washings  of  the  whole 
ajiparatus  are  finally  made  up  to  a  given  volume  of 
which  a  fraction  can  be  taken  for  estimation  of  the 
sulphur  as  barium  sulphate  in  the  usual  manner. 

In  the  estimations  of  sulphur  in  coal  gas  by  this 
method,  the  following  suggestions  which  I  have  to 
make  may  l)e  useful  :- 

i'l.)  If  the  gas  burnt  amounts  to  212  cubic  feet,  or 
if  the  portion  of  the  condensed  li(iuid  taken  corres- 
ponds to  2'12  cubic  feet,  then  the  barium  sulphate 
weighed  in  centigrams  gives  at  once  the  grains  of 
sulphur  per  100  cubic  feet  ot  gas  uitlinut  ciilruliiti<in. 
If  a  nuiltiple  of  2'12  cubic  feet  be  taken,  then  the 
calculation  is  of  the  simjilest  character. 

(b.)  In  acidifying  the  liquid  with  hydrochloric  acid 
before  adding  the  barium  chloride,  it  is  well  to  use 
hydrochloric  acid,  charged  with  free  bromine,  to 
secure  complete  oxidation  of  any  products  in  the  con- 
densed li(|uid.  If  the  supply  of  gas  be  not  very 
perfectly  governed,  the  flanie  may  enlarge,  and  the 
products  for  the  time  being  may  be  imiierfectly 
oxidised.  The  tests  should  not  only  be  made  in  a 
room  where  no  other  gas  is  burning,  but  as  free  as 


experiment  made  with  a  similar  apparatus,  using  a 
'  small  spirit  lamp,  with  its  flame  surrounded  with 
ammonium  carbonate,  instead  of  the  gas  burner,  and 
adjusted  to  about  the  same  size  of  tlame,  will,  when 
kept  burning  during  the  same  time,  afford  the  means 
of  making  an  approximate  correction  for  impurity 
contained  in  the  air. 

The  Iteferees'  apparatus  and  nmde  of  testing  was  a 
distinct  advance  on  any  other  jueviously  in  use,  such 
as  Letheby's  (Fig.  2)  or  Wiight's  (Fig.  3),  or  even 
Letheby's  apparatus  with  additional  cylinders,  as 
projiosed  by  Anderson. 

Even  with  experienced  workers,  however,  the 
Referees'  apjiaratus  sometimes  gives  wide  fluctuations 
in  consecutive  tests,  and  there  is  a  suspicion  that 
these  fluctuations  do  not  really  exist  in  the  composi- 
tion of  the  gas. 

In  very  cold  weather  the  suljduir  sometimes  drops 
down  considerably,  probably  from  the  jiartial  con- 
densation of  carbon  disulphide  or  other  organic  sul- 
phides in  the  mains  or  pipes. 


:^ 


1 


-k 


<r\ 


3^ 


6J 


Fig.  2. 

possible  from  draughts  and  currents.  No  carbon 
disulphide  or  other  \olatilc  sulj)hur  compounds 
should  be  permitted  in  the  room.  Where  oxidation 
has  been  complete,  the  condensed  liqniil  will  be 
colourless,  or  nearly  so.  I  have  calculated  that  at 
least  twenty  volumes  ol  air  pass  through  the  aii])a- 
ratus  for  one  of  gas.  h\  ]ilaces  where  tests  must 
be  made  in  a  .somewhat  impure  atmo,«phere,  a  blank 


Fig.  3. 

The    American    chemists,     Messrs.    Sadler     and 

I  Silliman,  in   1877  {Journal  of  (t'li.i  Lirihiin<i,  vol.  21, 

p.  4(31),  proposed    a  modified   form   of  the  Referees' 

apjiaratu.s.     They    abandon   the  use  of  ammonium 

carbonate,  and  allow  to  run  in  at  the  top  of  the  con- 

den.ser  standard  alkali   from  a  burette.     By  reading 

off    the   volume   of  standard   alkali  run   in    during 

'  the  combustion  of  a  certain  volume  of  gas,  the  loss 

I  of   alkalinity   corresponds   to   the   sulphur   oxidised 

I  from  the  gas.  When  this  titration  method  is  adojitcd 

it  is  e.ssential  that  the   gas   be   thoroughly  purified 

!  from   ammonia    before   passing  through  the  meter. 

The  ammonia  apparatus  may  be  fed   with  standard 

acid  and  used  as  a  means  of  estimating  the  ammonia 

in  the  ga.s. 

The  following  are  the  results  of  tests  made  by  nie 
simultaneously  by  the  Referees'  method,  and  by  that 
of  Sadler  and  Silliman,  the  suli>hur  being  stated  in 
grains  jier  100  cubic  feet  of  gas  : — 

Referees.  S.  and  S. 

1G-2G    10-50 

21-43    21-88 

1.5-OG    ir)-79 

The  latter  method  has  the  advantage  that,  by 
changing  the  receiver  without  washing  out  the 
apparatus,  it  may  be  used  as  a  continuous  )irocess. 

In  the  Jnunial  of  (,'as  Lii//itiiH/  for  March  16, 
1884,  'Mr.  J.  A.  Wanklyn  described  a  method  in 
which  he  used  the  Kefcrees' ajiparatus  without  am- 
monium carbonate,  but  placing  iodine  in  the  ujiper 
]iart  of  the  condenser  above  the  glass  balls.  Mr. 
W.  .1.  Ilibdin  described  an  extensive  series  of  ex- 
periments carried  on  by  the  late  W.  T.  Keatcs  in 
1877,  on  the  same  inocoss.  tienerally  the  iodine 
process  gave  rather  higher  results  than  the  ammo- 
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nium   catbonate  process.    The  following    are  from 
simultaneous  tests  inadf  by  me  : — 


A  111  mo  Ilium 
rarboiiatc. 

l«7i»   .... 


Iodine. 
.   17o9 


Hydrogen 
Dioxide. 


17'C()  liy  titr.atiiiii. 
17'4'2  Ipy  inoci|>it:ilii)ii. 

Tlie  following  is  a  new  process  which   1  began  to  , 
u.se  sonic  years  ago,  and   whicli  I  submit  has  certain 
advantages.     As  tliere  are  no  solid  products,  it  may 
readily  be  used  without  washing  ont  as  a  continuous 
process.     It  consists  in  using  a  very  dilute  solution 
of  hydrogen  dio.xide  run  in  at  tlie  top  of  the  Referees' 
apparatus,  and   the  plain  Hame  under  the  trumpet  ! 
without  ammonium  cirbonate.     The  o.xidising  effect 
is   very  complete,  even  in  solutions  containing  less 
than  one  per  cent,  of  real  dio.xide.    The  ecjuation  is 
H.jOo +S0.2  =  H._.S04,  and    hence    the  liiiuid   may 
either  be  titrated  with  standard   alkali,  or  acidified 
and  precipitated  with  barium  solution   in   the  usual 
manner.      The  hydrogen  dioxide  of  commerce  con- 
taining from  three  to  six  per  cent,  of  real  dio.xide,  is 
diluted  to  about  one  per  cent.,  and  if  slightly  acid  its 
acidity  may  be  determined,   or   it   may   be   exactly 
neutralised  before  use  with  decinormal  solution  of 
ammonia.     Ammonia  has  much  less  eti'ect  in  tending 
to  decompose  the  dioxide  than  any  other  alkali.     If  i 
the  sulphur  oxidised  from  the  gas  is  to  be  estimated  | 
by   precipitation,   the   dioxide  should   be   free  from 
barium  in  solution,  which   would  precipitate  in  the  | 
condenser  as  barium  sulphate.     The  gas  to  be  tested 
should  first  be  freed  from  ammonia.  ' 

The  hydrogen  dioxide  is  run  in  very  slowly  at  the  ' 
toj)  of  the  apparatus,  by  a  device  adopted  by  Sadler 
and  Silliman,  in  running  in  the  standard  alkali  in 
their  method.  About  seven  inches  of  fine  thermo- 
meter tubing  is  double  bent  into  an  inverted  fl  form,  1 
and  connected  witli  a  burette  or  bottle  containing  the 
liquid.  Such  fine  capillary  tubing  chokes  readily 
with  tlie  slightest  sediment  deposited  from  the 
liquid,  but  by  allowing  the  liquid  to  pass  upwards 
into  the  fine  tube,  one  leg  of  which  is  placed  in  the 
wide  tube  above  the  condenser  (Fig.  1),  and  hangs 
from  it,  there  is  no  tendency  to  choking.  Ry  slightly 
raising  the  bottle  or  burette  containing  the  liipiid,  it 
is  easy  to  regulate  the  How  to,  say  one  drop  in  three 
minutes,  or  from  two  to  three  cubic  centimetres 
per  hour. 

This  method  may  be  used  either  intermittently  or 
continuously.  In  the  former  case  the  sulphuric  acid, 
in  the  condensed  liquid  and  washings  may  be  deter-* 
mined  either  by  titration  or  preciiiitation,  or  both, 
and  in  the  latter,  the  receiver  being  changed,  the 
volume  of  gas  required  is  burnt,  and  then  the  sul- 
jihuric  acid  estimated  in  the  liquid  collected  without 
disturbing  the  rest  of  the  apjiaratus.  AVith  a 
sufficiently  large  supjily  of  the  dilute  dio.xide  in  the 
feeding  bottle,  a  test  may  be  carried  on  for  days 
continuously,  or  even  a  week,  and  a  fractional  jiart 
of  the  whole  liquid  taken,  thus  enabling  one  to  get 
a  real  average  from  all  the  gas  passing  througli  the 
pipes  during  the  long  experiment.  The  following 
are  the  results  of  experiments  carried  on  simul- 
taneously, generally  on  ten  cubic  feet  of  gas  the  sul- 
phur being  stated  as  before  in  grains  per  100  cubic 
feet : — 

Hydrogen  Dioxide  Hydrogen  Dioxide 
(precipitation).  (titrutioii). 

19:52    19-01 


The  estimations  of  carbonic  acid  and  of  ammonia 

in  coal  gas  are  made  by  processes  substantially  the 
same  as  those  de.scribed  in  many  text-books. 

Where  the  carbonic  acid  is  over  one  per  cent., 
approximately  accurate  results  may  be  obtained  by 
the  use  of  IJuntc's  gas  liurette,  of  which  1  have  two 
simjilified  and  modified  forms  on  the  table.  Fig.  4  is 
the  ordinary  iSunte  gas  burette.  Fig.  .5  is  a  Ras 
burette  without  the  three-way  tap,  made  from  an 
ordinary  burette  by  joining  to  it  at  the  top  a  glass 
tap  and  cup.  Fig.  G  is  an  ordinary  burette  made 
into  a  gas  Imrette  by  means  of  a  perforated  caout- 
chouc stopper  very  tishtly  fitted  in  the  top  of  the 
burette  just  abovethe  graduation.  The  working  of 
these  burettes  is  similar  to  that  of  the  Runte,  except 
that  the  one  shown  in  Fig.  5  has  to  be  filled  with  the 
gas  when  in  an  inverted  jiosition.  Wlieii  the  gas  has 
been  purified  by  lime,  the  carbonic  acid  may  fall 
under  one  per  cent.,  and  then  a  standard  solution  of 
barium  hydrate  must  be  used,  contained  in  an 
ordinary  absorption  or  wash-bottle  apparatus,  ar- 
ranged to  give  as  small  bubbles  of  gas  as  po.ssible. 
After  passing  a  measured  volume  of  the  gas  through 
a  measured  quantity  of  the  barium  hydrate  solution, 
and  allowing  the  ]irccipitated  carbonate  to  settle,  a 


Fic.  4.    Fk 


titrated,  and  the 
the  carbonic  acid 


Amnioniiim 
Carbonate. 

19-_'l      ., 

i;i'4'.'     19-15 

17-US     — 

18-48    IS  90 

16-12    17-03 

lG-41     17-7-2 

16-79    17-23 


ly-.-iO 
18-20 


17 -60 


portion  of  the  clear  liquid  may 
loss  of  alkalinity  corres]'iinds  to 
present  in  the  gas. 

When  the  carljonic  acid  has  been  determined  in  a 
sas  burette  by  the  use  of  sodium  hydrate,  a  further 
addition  of  pyrosaUol  solution  shows  by  the  colour 
produced  if  air  is  jiresent,  and  if  there  is  any  appre- 
ciable cptantity  the  oxygen  correspondmg  to  the  air 
is  absorbed. 

Mr.  Wanklyn  has  proi  osed  a  method  for  the 
estimation  of  carbonic  acid  in  coal  gas  (this  .lournal, 
1884,  page  12).  A  clean  dry  glass  bottle,  hold- 
ing about  one-tenth  of  a  cubic  foot,  has  fitted  to  it  a 
stout  test  tube  as  a  stopper.  The  bottle  is  filled  with 
the  gas  by  disjilacemtnt,  and  the  test  tuVie  contains 
a  known  quantity  of  standard  barium  hydrate  solu- 
tion. On  shaking  the  lii|uid  into  intimate  contact 
with  the  gas  in  the  bottle  and  then  allowing  the 
liquid  to  settle  till  clear,  the  titration  of  a  portion  of 
the  clear  liipiid  ,t;ives  the  loss  of  alkalinity  of  the 
solution  corresponding  to  the  carbonic  acid  in  the 
gas  taken. 

The  ammonia  in  coal  gas  is  estimated  by  jiassing 
it  throufrh  a  wide  tube   filled  with  glass   beads  or 
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broken  glass,  which  have  been  previously  moistened 
with  a  measured  quantity  of  standard  acid.  The 
beads  or  glass  used  must  be  tested  for  alkalinity 
very  carefully,  as  some  kinds  are  i|uitc  unfit  for  the 
proces.-j.  Messrs.  Sadler  and  Silliman  suggested 
passing  the  gas  through  an  upright  tower  somewhat 
similar  to  the  condenser  in  the  Referees'  sulphur 
app.iratus,  but  used  in  an  inverted  position  and  filled 
with  broken  glass  {Jonrnal  of  Gus  Lightinu,  vol. 
2t,  4r)l).  Standard  aciif  was  allowed  to  run  in 
very  slowly  at  the  top  from  a  burette,  and  ran  out 
by  a  Ifl-shaped  tine  tube  at  the  bottom.  The 
loss  of  alkalinity  of  the  acid  gave  the  propor- 
tion of  ammonia  present.  This  process  tliey  used 
as  a  continuous  one  without  washing.  I  have  made 
some  experiments  by  this  process,  and  generally  find 
that  I  obtain  more  ammonia  by  it  when  used  as  a 
continuous  process  than  by  the  Referees'  ammonia 
apparatus.  On  starting  the  two  apjiaratus  the  re- 
sults at  first  are  practically  the  same. 

The  following  are  the  results  in  grains  per  100  cubic 
feet  of  gas,  o])arating  in  each  experiment  on  about 
ten  cubic  feet  of  gas  : — 


I. 

II. 
III. 


Referees.  S.  and  S. 

..  0-47  0-49 

..  0-49   1-.56 

..  0-44  1-57 


I  have  set  up  a  similar  apparatus  to  the  above  for 
the  estimation  of  carbonic  acid  by  a  continuous  pro- 
cess, Uiing  a  standard  solution  of  jiure  sodium  hy- 
drate to  pass  through  the  scrubber.  The  licpud  in 
the  burette  and  in  the  receiving  vessel  below  must  be 
completely  protected  from  the  atmospheric  carbonic 
acid.  After  passing  through  the  apparatus,  a 
measured  portion  of  the  sodium  hydrate  solution, 
corresponding  to  a  given  volume  of  gas,  is  mixed 
with  a  measured  quantity  of  standard  barium  hy- 
drate sufficient  to  more  than  precipitate  all  the  car- 
bonic acid  jiresent.  On  allowing  the  barium  car- 
bonate to  settle,  a  fractional  part  of  the  liiiuid  gives, 
by  titration,  the  loss  of  alkalinity  corresponding  to 
the  carbonic  acid  absorbed. 

I  have  to  thank  my  assistant,  Mr.  Walter  Leach, 
for  his  valualilo  aid  in  making  many  of  the  estima- 
tions required  in  this  investigation. 


NOTE  ON   THE   DETECTION   OF   CERTAIN 
ADUL'TERATIONS  IN  DYESTUFFS. 

BY    T.    FAIRLEY. 

Some  time  ago  I  received  a  sample  of  archil  paste 
(a  jirei>aration  of  cudbear),  which  was  suspected  of 
being  sophisticated  with  an  aniline  colour,  such  as 
magenta. 

I  endeavoured  to  make  a  separation  of  the  colour- 
ing matters,  making  use  of  the  insolubility  of  the 
aniline  colour  in  strong  aqueous  ammonia.  I>y  taking 
a  small  quantity  of  the  paste  and  treating  it  with 
successive  portions  of  ammonia,  all  the  natural 
colour  of  the  ilyestuff  may  be  removed.  On  after- 
wards adding  alcohol,  the  aniline  colour  aiqiears  in 
its  own  proper  colour. 

Sometimes  dyewoods,  such  as  logwood,  have  been 
faceil  with  magenta,  though  I  have  not  met  with  thi.s 
lately.  The  above  method  would  be  apiilicable  also 
in  that  case. 


NOTE   ON    THE    SOLUBILITY    OF    SILVER 
CHROMATE  IN  AMMONIUM  NITRATE. 

BY    R.    FORBES   CAKPENTER. 

In  the  12th  and  liith  Reports  of  the  Chief  Inspector 
under  the  Alkali  Act.s,  pp.  (iO,  61,  mention  is  made, 
under  the  lieading  of  "Estimation  of  Hydrochloric 
Acid,"  of  i)recautions  to  be  observed  as  to  temjiera- 
ture  of  solution  in  using  potassium  chromate  as  an 
indicator,  which  were  communicated  by  Mr.  T.  F. 
Stuart,  of  Hepburn.  It  is  not  there  suggested  that 
the  .solubility  of  silver  chromate  in  the  alkaline 
nitrate  produced  in  the  reaction  is  one  of  the  causes 
of  the  excess  of  silver  .solution  required  to  obtain  the 
reaction  in  hot  solutions  ;  but  that  this  will  suggest 
itself  as  jio.ssible  has  been  noticed  this  year  in  a  paper 
(extracted  in  the  Chunirnl  AV»'i,  vol.  liii.  No.  13(i), 
by  (i.  ISiscaro,  ''On  a  Defect  in  the  Volumetric  Esti- 
mation of  Chlorine  by  Mohr's  Process "  (Anv.  df 
Chiin.  Me<l.  Fmm.  vnd  C/ifiiiiin'/ie  I?i(/i(ftn'f).  Biscaro 
notes  that  "if  nitrates,  especially  those  of  the  alkalis 
and  alkaline  earths,  are  simultaneously  jiresent,  the 
jirecipitation  of  the  red  silver  chromate  often  takes 
place  too  late,  whether  becau.se  such  nitrates  form 
double  salts  with  silver  nitrate,  which  are  not  preci- 
pitated by  potassium  chromate,  so  that  decided  excess 
of  silver  becomes  necessary,  or  that  the  silver  chro- 
mate already  formed  is  slightly  soluble  in  those 
waters." 

ily  own  experience  goes  to  show  that  the  latter  i.s 
the  true  answer.  In  1H84,  in  the  course  of  a  chimney 
test  for  HCI,  I  accidentally  discovered,  by  the  use  of 
a  wash-bottle  containing  ammonia  (in  washing  to  add 
to  the  filtrate  from  soot,  etc.),  that  on  neutralising 
with  nitric  acid  and  proceeding  with  Mohr's  test  in  a 
/lot  solution,  the  (piantity  of  silver  solution  used 
was  enormously  in  excess  of  that  required  by  the 
chlorine  present.  Both  the  accidentally  introduced 
ammonia  and  nitric  acid  were  free  from  chlorine,  and 
after  apparently  exhausting  all  other  possibilities,  it 
became  clear  that  the  alkaline  nitrate  in  /lot  solution 
dissolved  the  silver  chromate  as  r^iuckly  as  it  was 
formed.  Experiments  were  carried  further,  and 
freslily-]n'ecipitated  silver  chromate  was  treated  with 
strong  ammonium  nitrate  solution.  In  the  cold,  solu- 
tion of  the  already  formed  and  not  nascent  chromate 
is  feeble,  though  decided,  as  the  .solution  instantly 
assumes  a  bright  yellow  colour.  On  warming,  the 
rate  of  solution  rapidly  increases  up  to  the  boiling- 
point;  on  cooling,  the  silver  chromate  crystallises  out 
in  beautiful  needle-shaped  crystals. 

In  reference  to  Mr.  Stuart's  experiments,  mentioned 
at  the  commencement  of  this  note,  I  would  observe 
that  although  the  test-books  recognise  that  silver 
chromate  is  "sparingly  soluble"  (Miller),  and  that 
Mr.  Stuart's  experiments  go  to  i)rove  that  the  solu- 
bility is  greater  in  hot  than  cold  water — yet  that, 
reasoning  from  the  behaviour  of  ammonium  nitrate 
in  hot  solutions,  the  potassium  nitrate  formed  in  the 
double  reaction  may  exert  an  influence  of  equal 
moment. 


a— Puro  Water 

6— Sodium  nitrate, 
c— Potassium  ,,  . 
rf— .Ammoniinu  ,,  . 
c— Miigncsium  „    . 


SOT. 


210'  F. 


O'Oocc. 

0-05 

010 

007 

0-35 


0'25cc. 

0-25 

0-"J 

1-25 

10 


Grains  Silver 

Chroninte 
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bot  solution. 


Q-OM 
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Some  experiments  have  been  made  to  determine 
the  relative  solubility  of  silver  clironiate  in  the 
nitrates  of  jiotassiuni,  sodium,  ammonium,  and  mag- 
nesium in  cold  and  hot  strong  solutions.  Fifty  grains 
of  each  of  the  above  named  salts  were  dissolved  in 
lOOcc.  of  water,  and  the  amount  of  deci-normal  silver 
nitrate  solution  taken  to  obtain  the  reaction  with 
jiotassium  chromate  noted.     (See  table.) 

In  the  three  later  cases  I  have  deducted  tlie  amount 
of  silver  chromate  dissolved  by  the  water  alone,  and 
have  given  the  amount  due  to  the  solvent  action  of 
the  respective  nitrates.  From  all  these  the  silver 
chromate  crystallises  out  again  on  cooling. 

— «*«*««>«*»♦« — 

/ 

NOTE  ON  SOME  CONDITIONS  AFFECTING 
THE  OXIDATION  OF  NITROUS  ACID  TO 
NITItlC  ACID. 

BY   R.   FOKBES   CAEPENTEE. 

In  the  "Alkali  Maker's  Pocket-book"  of  Drs.  Lunge 
and  Hurter,   p.   151,  it  is  stated,  as  to  the  use  of 
methyl-orange  (Poirrier's  orange  No.  3)  as  an  indicator  1 
in  acidimetry,  that  "in  some  cases  methyl-orange  fails  [ 
to  yield  good  results  from  causes  not  yet  ascertained 
— e;/.,  in  chimney  testing."     On   inquiry  from   Dr. 
Hurter,  I  learned  that  the  failure  of  the  indicator 
had  not  come  within  his  own   personal  exjierience,  ' 
but  had  been  reported  to  him  by  Mr.  E.  G.  liallard, 
H  M.  Inspector  residing  at  St.  Helens. 

Now,  as  the  best  and  most  complete  comiiarison  of 
indicators  lias  been  made  by  ilr.  Robert  T.  Thomson, 
in  the  papers  read  by  him  before  the  Chemical  Section 
of  the  Glasgow  Philosophical  Society,  comniencing 
January  '22,  1883  (reprinted  in  tlie  ('/icniical  Xews,  ' 
vol.  47,  \)\>.  123,  135,  etc.),  I  feel  contideut,  in  referring 
to  this  exhaustive  paper,  that  I  am  ijuoting  an 
authority  on  the  subject  treated  of.  From  this  I 
gather  that  the  only  mineral  arid  in  the  estimation 
of  which  methyl-orange  distinctly  fails  is  nitrous  acid, 
which,  indeed,  alters  the  constitution  of  the  indicator 
entirely. 

My  own  experience  in  1882  had  led  me  also  to  the 
conclusion  that  in  the  presence  of  alkaline  nitrites 
methyl-orange  is  valueless  as  an  indicator  ;  and  this 
brings  me  to  the  subject  of  my  note. 

On  entering  upon  the   duties  of  inspection  under 
the  Alkali,  etc..  Works  Regulation  Act  of    1K81,  I  ; 
devoted  some  attention  to  the  subject  of  what  were 
the  best  and  most  rapid  absorbents  for  the  acid  gases 
of  sulphur  and  nitrogen  escaping  at  the  vitriol-chamber  [ 
exits,  and  .selected  for  the  absorption  of  the  acid  gases  j 
contained  in  one  cubic  foot  of  acid  gases  a  mixture  of ' 
lOcc.  normal  caustic  soda,  with  5cc.  to  lOcc.  of  hydro-  j 
gen  peroxide  (Ui  vol.).     Experience  soon  showed  me 
that  under  these  conditions  methyl  orange  could  not 
be  trusted  as  as  an  indicator,  and  the  cause  soon  lie- 
canie  apparent.      My  object  was  to  obtain   sodium  ' 
sulphates  and  nitrates  only  in  .solution,  and  with  that 
in  view  I  added  excess  of  hydrogen  peroxide  to  oxidise 
up  all  suljihurous  and  nitrous  acids  to  sulphuric  and 
nitric  acid  ;  but  in  the  presence  of  an  alkali  the  oxi- 
dation of  nitrous  to  nitric  acid  is  by  no  means  com-  ! 
jilete,   it   is   only   partial  ;  nitrite  of  the  alkali  will 
exist  in  solution  in  greater  or  less  quantity,  according 
to  the  varying  proportions  of  sulphurous,  sulphuric  , 
acids,  and  oxides  of  nitrogen  present  in  the  exit  gases.  | 
In  many  cases  the  proportion  of  nitrite  is  so  small  as 
not  to  affect  the  working  of  the  indicator  ;  but  when 
the  sulphur  acids  escaping  are  low,  and  the  acidity 
is  due  almost  entirely  to  nitrogen  oxides,  then  the  I 
failure  of  the  indicator  is  freijuent.  ' 


Under  these  circumstances,  I  abandoned  the  mix- 
ture of  caustic  .soda  and  hydrogen  peroxide  as  an 
absorbent,  and  found  I  could  implicitly  rely  on  the 
latter  alone,  suljihurous  and  nitrous  acids  being  im- 
mediately and  completely  oxidised  and,  as  regards  the 
oxides  of  nitrogen,  retained  in  solution  more  com- 
jiletely  than  when  caustic  soda  alone  is  used.  From 
that  time  I  have  never  known  the  indicator  to  fail, 
even  in  solutions  containing  free  sulphurous  acid — 
i.e.,  where  the  hydrogen  peroxide  was  insufficient  in 
(juantity.  As  I  understand  Mr.  ]5allard  uses  caustic 
soda  alone  as  an  absorbent,  I  can  readily  unilerstand 
the  failure  of  the  indicator  in  the  testing  of  chimneys 
into  which  are  draughted  the  exits  of  vitriol  cham- 
bers, of  which,  under  normal  conditions,  the  oxides 
of  nitrogen  form  a  considerable  part  of  the  total 
escajie. 

I  may  be  asked  for  further  proof  of  the  statements 
herein  made.  Direct  experiment  with  sodium  nitrite 
had  already  proved  to  me  the  change  in  the  constitu- 
tion of  the  indicator  caused  by  free  nitrous  acid  ;  but 
confirmation  was  desirable,  and  the  usual  tests  for 
nitrous  acid  were  inadmissible  in  the  pre.sence  of  excess 
of  hydrogen  peroxide,  which  produces  similar  re- 
actions. Recourse  was  had  tometaphenylenediamine, 
and  tlie  Bismarck-brown  formation  with  nitrous  acid. 
Nitrite  of  sodium  in  neutral  and  alkaline  solutions 
mixed  with  excess  of  hydrogen  peroxide  showed  that 
nitrous  acid  still  exists  as  such,  and  that  even  in  acid 
solution  the  oxidation  recjuires  some  minutes  for  its 
completion. 

DISCUSSION. 

Mr.  Thomson  asked  what  eflect  nitrous  acid  had  on 
the  methyl-orange  indicator  I 

Mr.  l'"oni!Es  C\Ki'ENTKE,  in  reply,  said  that  instead 
of  the  usual  change  from  orange-yellow  with  alkali 
to  pink  with  acid,  the  orange  changed  to  golden- 
yellow,  aud  the  eye  could  not  defect  the  )>oint  of 
transition.  After  a  time,  this  golden-yellow  faded  to 
a  colourless  solution.  As  regarded  the  nature  of  the 
change  alluded  to  by  Mr.  Thomson,  while  it  was  pro- 
bable that  a  further  azo-compound  was  formed,  yet 
the  bleaching  showed  that  this  was  by  no  means  per- 
manent. It  would  be  most  difficult  to  ascertain  the 
ultimate  constitution  of  the  body  formed  by  the  re- 
action of  nitrous  acid  on  methyl-orange— dimethyl- 
anilineazobenzene  sulphonic  acid. 


.METHOD  FOR  THE 
SANILINE  SALTS 
ROSANILINE. 


DETECTION    OF    RO- 
AND    SULPHONATED 


BY  A.    LIECMANN   AND   STCDER. 

H.  SclliFF  (Com/>t.  rend.  G4,  p.  -487)  found  that  by 
treating  dilute  aqueous  .solutions  of  ro.saniline  salts 
with  sul [ihurous  anhydride, nearly  coiourless, or  rather 
pale  yellow  ]iroducts  are  obtained,  which  he  called 
ro.saniline  sulphurous  acid.  He  further  observed 
that  these  bodies  when  brought  in  contact  with  a 
trace  of  aldehydes  show  a  very  intense  violet  colour- 
ation, distinctly  different  from  the  original  colour  of 
the  ro.saniline.  S.  G.  Schmidt  {lUr.  14,  p.  1848),  who 
stuclied  the  reaction  in  late  ycais,  confirmed  its 
general  application  and  showed  that  acetone  pro- 
duced the  same  reaction.  The  authors  further  sug- 
gested that  this  test  might  be  used  for  the  detection 
of  aldehydes  or  acetone,  and  .some  months  ago 
wlien  examining  a  urine  from  a  ca.se  of  coma 
diabeticuin  for  acetone,  which  Pi'ofessor  Dreschfeld, 
of  the  Owens  College,  was  kind  enough  to  let  us 
have,  we  found  this  test  exceedingly  delicate,  the 
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rosaniline  sulpliuroiis  acid  showing  at  once,  even 
witli  minute  traces  of  tlie  ketone,  a  deep  violet 
colour.  Oidy  last  Friday  Professor  Dresthfekl,  to 
whom  we  feel  deeiily  olilJMcd,  sent  us  another  urine 
from  a  man  sutl'erin},'  from  the  same  disease,  and  the 
ajijilication  of  the  reaction  proved  again  very  success- 
ful. I'.  C'liantard  {Hull.  Sm:  Cliim.  45,  \^\^.  83—86) 
used  cjuite  recently  this  reaction  for  the  same  purpose, 
and  we  are  able  to  confirm  throughout  this  author's 
statements.  This  test  is  of  course  only  ajiplicable 
to  the  discovery  of  a  class  of  chemical  compounds — to 
ascertain  what  sjiecia!  member  we  have  to  deal  with, 
other  exiieriinents  have  to  be  made. 

liut  we  discovered  that  this  jiropcrty  of  the  alde- 
hydes and  the  acetone  can  be,  virr  ri'rsi'),  aiijilied  for 
the  detection  of  rosaniline  salts  nnd  sniphonated 
rosaniline.  We  have  tested  dycstntl's,  wines,  and 
lozenges  in  this  way,  and  it  might  be  of  interest  to 
state  here  that  if,  for  instance,  cudbear  contains  only 
one-fortieth  per  cent  of  magenta,  it  produced,  after  a 
certain  treatment,  a  distinct  reaction  with  acetone. 
Totest  for  magenta  or  sulplu^nated  magenta  in  cudbear 
we  proceed  in  the  following  manner.  t)ne  grm. 
of  the  dyestutf  is  boiled  with  lOOcc.  of  water,  and 
after  cooling  saturated  with  sidphurous  anhydride. 
Most  of  the  cudbear  is  iireciiiitated  by  sulphur  dicj.xide. 
The  magenta  or  sulphonated  magenta  remain,  how- 
ever, entirely  in  solution — not  as  such,  but  in  combina- 
tion with  sulphurous  acid.  If  now  acetone  be  added 
to  this  solution,  and  magenta  or  acid  magenta  is 
present,  the  colour  turns  after  a  few  minutes' 
standing  into  a  violet,  while  genuine  cudbear  does 
not  show  any  change  of  colour.  As  before  mentioned, 
we  were  able  to  show  quite  distinctly  tlie  i)resence  of 
one-fortieth  per  cent  of  magenta  ;  one-tenth  i)er  cent, 
jirodiices  quite  a  deep  violet,  anil  though  the  cudbear 
solution  itself  is  of  a  i)ale  rod,  yet  there  can  be  no 
doubt  left  about  the  presence  or  absence  of  magenta 
or  acid  magenta  in  it.  To  determine  if  cudbear  con- 
tains a  ro.saniline  salt  or  the  sulphonated  comiiound, 
we  boil  the  solution  after  being  saturated  with 
sulphur  dioxide  and  the  precijiitated  cudbear  being 
filtered  off',  dye  a  piece  of  cotton  in  it,  mordanted 
in  the  ordinary  way  with  tannin  and  tartar  emetic. 
Only  magenta  will  be  fixed  to  the  vegetable  tibre, 
and  we  can  readily  ascertain  which  of  the  two  is 
present. 

Ill  order  to  examine  red  wines  for  these  colours  we 
evaporate  lOOco.  to  about  one-tenth  of  their  volume, 
saturate  with  suliihurous  acid,  and  precipitate  the 
natural  colour  by  means  of  lead  acetate.  Acetone  is 
added  after  hitration,  and  if  the  wine  contains  as 
little  as  one  miligrm.  in  the  litre  tlie  test  answers 
admirably.  It  is  not  nece.=sary  to  i)recipitate  the 
natural  colour,  for  even  if  it  remains  the  test  leaves 
no  doubt  about  the  presence  or  absence  of  magenta 
and  suljihonated  magenta,  but  for  the  .sake  of  a  greater 
accuracy  we  prefer  to  proceed  in  this  manner. 

In  the  .same  way  lozenges  are  tested  for  these 
colours,  and  the  result  proves  that  the  reaction 
answers  eipially  well  in  this  case,  and  that  tlie 
pre.sence  of  sugar  does  not  interfere  witli  it,  wdiicli 
was,  however,  made  c|uite  certain  liy  S.  (i.  Scliniidt's 
researches  on  this  subject. 

Before  concluding,  we  want  to  make  some  theo- 
retical remarks  about  the  constitution  of  these 
comiiounds.  The  constitution  of  the  ro.saniline 
sulphurous  acils  is  proliably  analogdus  to  that  of 
Piria's  thionaphthaniicacid  (Atui.  78,  ]).  .'>4).  in  this 
body  one  II  of  the  amido  group  is  supposed  to  be 
replaced  l>y  S();;ll,  the  free  acid  decomposes  readily 
into  a-naphthylamino  and  sulphuric  acid.  The 
rcsaniline  sulphurous  acid  might  contain  SO<.H 
instead  of  I!  in  the  amido  group;  when  this  com- 
pound is  boiled  the  original  rosaniline  salt  is  re-formed, 


and    suliihurous    acid    is    driven    off.       Now    the 

jiresenee  of  the  rc>idae  SO2H  might  facilitate  the  con- 
densation between  the  rosaniline  and  aldidiydes  or 
acetone.  Exjierimeiits  to  jirove  this  assertion  will  be 
made,  and  published  at  some  future  day.  Schmidt's 
observations  that  methyl-  and  ethylalcohols  jiroduce 
al.so  a  very  sliglit  reaction,  seems  to  contra- 
dict our  theory,  liut  then  he  cinild  only  detect  a 
very  slight  change  of  colour,  and  this  migiit  be  due 
to  some  impurities  in  the  alcohols  he  used,  though 
they  had  to  undergo  a  very  careful  purification.  We 
shall  repeat  his  experiments  with  |)erfectly  pure 
products.  Other  colouring  matters  containing  the 
amido  grou]i  shall  be  submitted  to  the  action  of  SOo, 
and  aldehydes  and  acetone,  and  we  Ii0]ie  to  be  able 
at  .some  future  day  to  lay  the  ri suits  of  our  cxjieri- 
nicnts  before  you. 

DISCDSSION. 

Mr.  Thomson  said  that  he  had  noticed  in  the  last 
number  of  the  Journal  <if  the  Soritti/  of  Dijera  <ind 
Cottiiti  ixtx,  ajirocess  by  Dr.  Knecht  for  the  detection 
and  estimation  of  rosaniline  salts  when  mixed  with 
such  colouring  matter  as  cudbear  or  archil.  Dr. 
Knecht  exjierieiiced  great  difficulty  at  first  in  finding 
any  jnoccss  for  the  detection  of  rosaniline  colours 
when  mixed  with  archil  ;  but  he  afterwards  devised 
a  process  only  differing  from  that  described  by  Mr. 
Fairley  (xfv  presott  ix.nie),  in  the  use  of  caustic  soda 
in  place  of  ammonia  to  dissolve  out  the  natural 
colouring  matters  of  archil.  He  then  treated  the 
residue  with  acetic  or  hydrochloric  acids  to  develop 
the  colour  of  the  rosaniline  salts.  Dr.  Knecht  subse- 
i[uently  found  that  this  method  had  already  been 
worked  out  by  ilr.  Crossley.  He  considered  the  test 
with  dyeing  up  cloth  jireviously  bottomed  with 
chrysamiiie  to  be  a  good,  though  not  very  delicate, one 
for  rosaniline  colours.  ]_>r.  Liebmann's  process,  how- 
ever, seemed  to  be  far  sujicrior  to  any  of  those 
mentioned  for  the  detection  of  minute  quantities  of 
the  colour. 

The  Ch.\irman  asked  if  rosaniline  and  sulphurous 
acid  really  formed  a  chemical  compciuud  l  The 
action  of  aldehydes  on  this  body  reminded  him  of 
Lauth's  reaction,  on  which  about  twenty-two  years 
ago  the  preparation  of  "ahlehyde  green  '  was  based. 

Dr.  LlKBMANX,  in  re)ily,  said  he  l)elieved  that  a 
combination  took  place  when  sulphurous  acid  acted 
on  rosaniline,  and  that  jirobably  the  first  stage  of  iirc- 
paring  "aldeliyde  green"  was  analogous  to  the  action 
of  aldehydes  on  rosaniline  sulphurous  acid.  Further 
experiments  would,  however,  tend  to  explain  the 
relation  between  the  two  compounds. 

113irming{)am  anD  Q^iOIanD  Section. 

Chairman :  Alexander  M.  Chance. 
i'iceChciirnum :  \V.  A.  Tiklen, 
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T.  Barclu}-.  '  Jj.  I'erciva! 
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J.  V.  Chance.  ,  J.  U.  I'layer. 
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K.  W.  T.  Jones.  A,  VVilsun. 

W.  W.  J.  Nicol.  I 
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Local  St'cretttru : 
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KiiHATA.— In  .\pril  issue. /or  "Wan ington"  7-<ad   "War- 

ington  "  in  the  following  pages— p.  '-'H,  ■Jnrt  col.,  lini'  1'.'  from 
foot  of  text ;  p.  'JI.t,  l.st  col.,  line  l.">  from  foot  of  text  ;  ami  j). 
218.  l.st  eol..  linetj.  On  iiage  211. '-'nd  col.,  line  7  from  foot  of 
text,  after  "spirit"  insert  "of  wine."  On  page  21i,  2nd  eol.. 
line  '23,  for  "methyic"  rend  "  methylie  ;"  on  same  page  and 
column,  15  lines  lower, /or  '■iodoforniic"  read  "  iodoform." 
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DR.    TILDliX    IX   THE   CHAIE. 

THE  CHEMISTRY  OF  FOUNDRY  IRON. 

BY   THOM.^S  TORNEE,    ASSOC.    R.S.M.,    F.f.S., 
Demonstrator  of  Chemistry,  Mason  Collefie,    Birmingham. 

Cast-iron  i.s  by  far  tlic  cbeapest  and  most  abundant 
form  in  which  the  metal  is  obtained.  It  combines 
with  a  strength  amply  sufficient  for  many  applica- 
tions, the  property  of  being  readily  manufactured  by 
fusion  into  any  required  shajie  ;  it  also  possesses 
exceptionally  high  crushing  strength,  and  being  pro- 
tected by  a  skin,  is  less  liable  to  rust  than  either 
wrought-iron  or  steel.  But  it  has  some  well-known 
disadvantages  when  compared  with  iron  or  steel. 
It  is  brittle,  deficient  in  malleability  and  ductility, 
and  jiossesses  a  comparatively  small  tensile  strength. 
Castings  are  abso  liable  to  be  somewhat  untrust- 
worthy, owing  to  unsoundness  in  the  interior,  and  to 
irregular  contraction  during  cooling. 

Of  late  years,  owing  partly  to  these  disadvantages, 
and  largely  to  reduced  prices  of  iron  and  steel,  cast- 
iron  has  been  superseded  for  many  jjurpascs,  as 
a  constructive  material.  And  it  has  even  been 
supposed  by  some  that  cast-iron  will  be  rapidly 
replaced  by  steel  for  t\)undry  purposes.  But  this 
idea  is  disproved  by  Mr.  Head,  in  his  address 
delivered  at  Lincoln  lust  year,  as  President  of  the 
Society  of  Mechanical  Engineers  (Proceedings,  188.5, 
p.  325).  Mr.  Head  states  that  steel  castings  have  the 
disadvantage  not  only  of  increased  prime  cost  of 
material,  but  in  greater  lo.ss  during  casting  anil  cost 
of  mould.s,  while  the  annealing  process  also  involves 
loss  of  time  and  extra  expense.  On  the  (itlier  hand, 
good  iron  castings  have  tine  surfaces,  sharp  edges, 
and  a  pleasing  appearance.  They  are  also  less  liable 
to  contain  cavities  or  blow-holes,  and  as  they  do  not 
require  annealing,  they  can,  when  necessary,  be 
(|uickly  ]>roduced  to  meet  a  pressing  emergency. 
Mr.  Head  also  states  that  for  wearing  surfaces  nothing 
works  better  than  cast-iron  upon  cast-iron,  if  only 
sufficient  area  be  provided  ;  and  concludes  that  the 
art  of  iron-founding  is  in  no  danger  of  extinction,  or 
even  of  serious  diminution. 

Owing  to  the  attention  which  has  been  devoted  to 
the  study  of  steel  during  the  la.st  thirty  years,  the 
chemistry  of  cast-iron  has  not  received  the  attention 
it  really  deserved,  and  consequently  little  has  been 
done  to  elucidate  the  many  problems  which  are  as 
yet  unsolved  in  this  iinportant  branch  of  metallurgy. 
The  jiresent  paper  is  an  attempt  in  some  measure  to 
aid  in  this  work.  It  deals  with  the  determinations 
of  the  average  strength  of  pig  iron,  and  briefly,  on 
what  chemical  characters  that  strength  de])ends.  An 
account  will  be  given  of  the  n.ethods  usually  adopted 
for  increasing  thestrength,  or  improving  the  working 
qualities  of  cast-iron,  and  a  description  of  some 
special  processes  which  appear  to  po.s.sess  certain 
advantages.  An  endeavour  will  be  made  to  indicate 
how  metal  of  any  desired  strength  and  working 
qualities  may  be  obtained,  and  how  by  the  ajiplica- 
tion  of  established  facts  the  cast-iron  ])roduced  in 
this  country  may  in  many  cases  be  very  considerably 
improved. 

The  Strength  of  Cast-iron. 

Before  an  accurate  opinion  can  be  formed  of  the 
mechanical  value  of  a  specimen  of  cast-iron,  it  is 
necessary,  at  least,  that  the  tensile  and  crushing 
strengths,  together  with  the  relative  hardnes.s,  should 
be  known.    Unfortunately,  however,  in  the  published 


researches  on  this  subject  we  are  seldom  supplied 
with  the  reipiisite  data,  and  we  are  obliged  to  rely 
in  great  jiart  upon  the  tensile  strength,  which,  as  was 
shown  in  the  Report  of  the  American  Conuni.-sion 
on  Metal  for  Cannon  (18')6),  may  usually  be  taken  as 
an  index  of  the  character  of  the  metal. 

The  average  tensile  strength  of  Briti.^h  pig-iron  is 
probably  about  7'.")  tons  [ler  square  inch.  It  is  sub- 
ject to  considerable  variation,  the  limits  being  froim 
4  to  nearly  1.")  tons.  These  results  are  not  lounded 
upon  recent  work,  and  it  may  be  well  to  give  a  brief 
account  of  the  authorities  for  the  above  statement, 
as  the  conclusions  are  of  considerable  importance  in 
connection  with  other  jiarts  of  the  |)resent  jiajier. 
The  earlie.st  well-known  writer  on  this  subject  was 
Tredgold,*  who  from  the  observed  transverse  strength, 
cdlrulated  the  tensile  strtngth  of  cast-iron  at  from 
18  to  22  tons  per  sijuare  inch.  It  was  pointed  out, 
however,  by  Hodgkinson,  in  a  later  edition  of  this 
work,  that  Tredgohl's  calculation  was  erroneous,  and 
that  he  had  over-rated  the  tensile  strength  (4th  Edition, 
1800— (jl,  pp.  2.31  and  2S."i). 

The  well-known  French  authority,  M.  Navier,  had 
also  calculated  the  tensile  strength  of  cast-iron,  but 
upon  a  somewhat  similar  assumption  to  that  made 
by  Tredgold,  and  with  little  better  success.  However, 
in  his  "  Application  de  la  Mecanic|ue,"  Navier  pub- 
lished the  results  of  some  direct  experiments  made 
in  181.J  by  Minard  and  Desormes,  to  determine  the 
tensile  strength  of  cylinders  of  cast-iron,  and  these' 
are  the  earliest  experiments  of  the  kind  with  which 
I  am  aciiuainted.  The  results  obtained,  when  trans- 
ferred into  tons  per  square  inch  by  Hodgkinson 
(Tredgold,  4th  Ed.  p.  230),  agree  very  well  with  the 
average  tensile  strength  observed  by  later  English 
investigators.  Thus,  the  maximum  value  obtained 
was  9'08  tons  ;  the  mininuun  50!)  tons  ;  and  the 
average  T'l!>  tons. 

In  1837  ilessr.s.  Hodgkinson  and  Fairbairn  ])ub- 
lished  the  results  of  a  series  of  tests  upon  British 
irons,  and  by  direct  experiment  obtained  a  maximum 
value  of  9'7C  tons  ;  minimum  G  tons  ;  average  7'4(5 
'  tons  (B.  A.  7th  Pveport,  1837,  p.  339).  lii  1849,  further 
experiments  were  undertaken  in  connection  with  the 
Iron  Commissioners'  Report  ;  and,  with  specimens  of 
increased  diameter,  Hodgkinson  obtained  a  maxi- 
mum value  of  lO'.')  tons,  and  a  mean  of  (i'8  tons  (W. 
Pole  :  "Iron  as  a  ^Material  for  Constiuction,"  p.  79). 
In  1858  a  valuable  rejiort  was  i.ssued,  entitled  "Cast- 
iron  Experiments,"  containing  the  results  of  tests 
conducted  at  Woolwich  upon  about  70  specimens  of 
British  pig-iron.  As  a  result  of  about  850  ten.sile 
tests  performed,  the  maximum  value  obtained  was 
15-3  tons  ;  the  minimum  4'2  tons  ;  and  the  average 
(of  51  samples,  including  several  hundred  tests) 
nearly  10'4  tons.  This  result  is  hifiher  than  those 
jireviously  mentioned,  and  is  due,  probably,  not  to 
any  improvement  in  the  quality  of  pig  iron,  but  to 
the  care  exercised  in  remelting  and  casting,  and  a'so 
to  the  fact  that  the  specimens  were  supplied  by  the 
manufacturers  in  answer  to  an  advertisement  which 
appeared  in  the  jiublic  press.  It  is  probalile,  there- 
fore, that  the  average  tensile  strength  of  about  7'o 
tons  per  square  inch,  previously  suggested,  may  be 
taken  as  a  fairly  representative  value  for  British 
pig-iron. 

It  is  of  importance  that  the  crushing  strength 
should  bear  a  .'•uitable  proiiortion  to  the  tensile 
strength,  when  an  iron  of  good  mechanical  properties 
is  reijuired.  In  the  Woolwich  experiments  of  1S58, 
the  mean  ratio  is  about  4  :  1,  while  the  mean  of  Mr. 
Hodgkinson's  experiments  give  about  6:1.    The  first 

•  T.  Tredgold  :  "Practical  Essay  on  the  Strength  o(  Cast- 
iron  and  other  lletals,"  1823. 
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of  these  ratios  is  generally  taken  by  engineers  as  a 
fair  average  value.  With  a  low  ratio  the  metal  is 
weak  and  soft  ;  with  a  high  ratio  it  is  hard  and 
brittle. 

l"(>rM>iiV  Ml  xTur.Ks. 

It  must  be  remembered  that  in  the  cases  we  have 
hitherto  mentioned,  certain  lirands  of  jiig-iron  were 
examined  without  mixtuie.  Hence  these  results 
give  only  the  groundwork  upon  which  to  buikl, 
since  cast-iron  is  very  seldom  emjiloyed  in  this  state 
for  foundry  purposes.  It  has  been  found  by  long 
practice  that  certain  mixtures  of  iron  produce  a 
better  result  than  any  single  brand  alone.  ]5y  suit- 
able mixtures  it  is  possible  to  greatly  increase  the 
strength  of  the  material,  and  to  jirocluce  iron  of  a 
character  more  or  less  suited  for  the  purjiose  in  view. 
For  an  account  of  the  mixtures  of  iroi\  employed  for 
foundry  i>ur]ioses  liy  various  manufacturers  through- 
out this  country,  the  lieiiort  of  the  Commissioners 
on  Iron  for  Kailway  Structures,  1849,  p.  418  d  snj., 
should  be  consulted,  where  directions  are  given  as  to 
the  )iroportions  of  diti'erent  brands  of  iron  to  be  tm- 
jjloyed  for  large  and  small  castings,  and  it  is  interest- 
ing to  notice  how  little  foundry  ]iractice  has  changed 
during  the  last  40  years.  But  it  is  lamentable  how 
little  real  knowledge  of  the  constituents  jiresent  is 
commonly  posses.sed  by  those  who  make  these  mix- 
tures of  iron.  Quite  recently  I  was  a.ssured  at  a 
large  foundry  that  the  principles  were  only  to  be 
learned  by  long  experience,  and  that  they  worked 
entirely  by  "the  rule  of  thumb''  in  their  mixtures. 
In  these  times  of  sharp  competition  it  is  certainly 
important  that  accurate  knowledge  .should  be  used  in 
the  iron  foundry. 

In  184(i— 47  Mr.  Robert  Stej)henson  conducted  some 
experiments  in  connection  with  the  erection  of  the 
high-level  bridge  at  Newcastle-on-Tyne.  The  object 
was  to  determine,  by  the  transverse  strength  of  the 
jiroduct,  the  most  suitable  mixture  of  cast-iron  for 
the  construction  of  the  girders  of  the  bridge.  Among 
the  conclusions  arrived  at  were  the  following  : — 

1.  That  simple  samples  did  not  run  so  solid  as 
mixtures  ;  further,  that  they  are  sometimes  loo  hard 
and  sometimes  too  soft  for  practical  ]iur[)Oses. 

i.  That  mixtures  of  hot  and  colil  blast  together 
gave  a  better  result  than  either  separately  ;  though 
hot  blast  iron  alone  was  not  much  inferior  to  cold 
blast  iron  alone  (W.  Pole:  "Iron  as  a  ^Material  for 
Construction,"  p.  88).  Rut  though  Stephenson  showed 
that  a  considerable  improvement  in  the  ijuality  of 
l)ig-iron  might  be  made  by  suitable  mixtures,  lie  did 
not  succeed  in  obtaining  anything  like  that  maximum 
value  which  has  since  been  proved  jiossible.  Some 
of  his  conclusions  also  can  only  be  regarded  as  true 
under  the  circumstances  of  the  experiments  in  ipies- 
tion.  The  most  noteworthy  example  of  what  may  be 
done  in  this  direction  is  illustrated  in  the  American 
Report  on  Metals  for  Cannon  (IS.iC),  which  shews 
that  during  the  10  years  ending  1851,  the  average 
tenacity  of  metal  in  cast-iron  guns  was  increased  by 
ah(uit  (iO  per  cent ;  and  this  improvement  was  ob- 
tained, not  by  adding  any  new  substance  to  the  iron, 
but  by  increased  care  in  mixing  and  founding.  At 
this  period,  just  before  east-iron  began  to  be  super- 
seded as  a  material  for  the  construction  of  ordnance, 
the  mixing  of  cast-iron  was  wonderfully  well  per- 
formed in  the  American  (iovernment  foundries.  Thus 
Lieut.  Waibai'k,  in  his  Final  Rei)ort  on  the  (.^H^ality 
of  Cast-iron  fouCannon,  p.  :Sl'(;,  recommends  that  the 
tiiiiuM  limit  (if  tensile  strength  for  guns  of  suiierior 
quality  should  be  24,riOOni.  ]ier  scpiare  inch,  uy  about 
II  tons,  which  is  rather  higher  than  the  imixiinum 
tensile  strength  ever  recorded  by  .Mr.  Ilodgkinson  in 
pig-iron.    It   should   be   mentioned  that  guns  were 


regularly  cast  of  the  desired  quality,  many  of  them 
considerablj"  exceeding  this  lower  limit  ot  about  11 
tons,  and  in  one  l■a^e  a  tensile  strength  of  SO'.")  tons 
is  recorded.*  This  latter  number  has  been  tomewhat 
duulited  by  certain  authorities,  but  no  valid  objection 
can  be  raised  to  the  lesult.  It  must  not  be  compared 
with  liriti.sh  experiments,  as  the  latter  have  been 
conducted  almost  entirely  on  pig-iron.  It  is  not  an 
isolated  result,  but  the  maximuin  of  a  number  of 
excellent  specimen.s.  1  have  myself  olitaiiied  a 
tensile  strength  of  l,"i7  tons,  and  do  not  doubt  but 
that  with  suitable  jirecautions  a  still  higher  value 
could  be  obtained. 

It  is  evident,  therefore,  that  the  iron-founder  who 
aims  at  obtaining  a  tensile  .strength  of  l.">  tons,  as 
measured  liy  a  test-bar  1  inch  in  diameter,  is  aiming 
only  at  that  which  may,  by  suitable  care,  be  obtained. 
And  it  can  be  shown,  further,  that  the  crushing 
strength  may  be  increased  in  a  similar  proportion, 
while  a  metal  of  fair  or  good  working  (pialitits  may 
be  produced.  At  jiresent  the  majority  of  manu- 
facturers are  content  with  a  tensile  strength  of  about 
9  tons,  and  to  aim  at  an  increase  in  strength  of  (J() 
per  cent,  may  seem  bold,  but  I  believe  this  could 
certainly  be  obtained  in  many  cases.  It  is  not  to  be 
done  by  the  employment  of  new  and  expensive 
material,  but  by  the  proper  use  of  that  which  we  at 
present  po.ssess.  Cast-iron  should,  however,  be  ]iro- 
duced  with  a  due  regard  to  chemical  and  mechanical 
principles,  and  some  of  these  we  will  proceed  to 
discuss. 

Chemical  Principles. 

The  mechanical  properties  of  cast-iron  are  very 
much  intluenced  by  the  nature  and  amount  of  the 
various  constituents  it  contains.  The  most  imjiortant 
of  these,  and  the  one  usually  present  in  the  largest 
jiroportion,  i^  carbon  ;  and  this  cannot  be  regarded  as 
an  impurity  in  cast-iron.  The  influence  of  the  form 
in  which  carbon  occurs  is  very  great.  Thus,  white 
iron,  which  contains  scarcely  any  graphite,  is  hard, 
brittle,  and  often  unsound  ;  while  very  grey  iron,  in 
which  the  carbon  is  almost  entirely  graphitic,  is  soft 
and  weak.  It  has  been  known,  for  jirobably  at  least 
a  century,  that  the  strongest  variety  of  cast-iron  is 
produced  from  a  material  which  is  elose-graineil  grey, 
and  therefore  intermediate  between  these  two  ex- 
tremes. This  was  the  material,  esjiecially  when  rather 
inclined  to  mottled,  which  was  formerly  so  much  pre- 
ferred for  gun  foundingt  ;  while  if  a  little  more  in- 
clined to  white,  it  possesses  the  highest  crushing 
strength.  If,  on  the  other  hand,  it  is  a  little  more 
grey,  it  is  a  good  working  iron,  though  perhaps 
weak. 

Any  of  these  grades  of  iron  can  be  jiroduced  at  will, 
and  with  considerable  regularity,  by  careful  manage- 
ment of  the  blast  furnace.  Rut  it  is  well  known  that 
during  remelting,  either  in  the  usual  metluul  by  the 
cupola,  or  in  an  air  furnace,  the  character  of  the  iron 
is  considerably  modified.  It  is  occasionally  rendered 
softer  by  fusitm,  but  more  commonly  it  is  hardened, 
the  action  deiiending  on  the  character  of  the  original 
material,  and  the  chemical  changes  produced  during 
melting.  Further,  it  is  known  to  practical  founders 
that  irons  which,  as  juo'ged  by  fracture,  are  of  the 
same  grade,  often  vary  considerably  in  haidness  and 
working  (pialities.  On  these  accounts  it  is  lioiieless 
for  tlic  present  at  all  events,  to  expect  that  pig-iron 
can  be  made  at  the  blast  furnace,  so  that  on  remelt- 
ing it  may  (irodnce,  without  mixture,  the  best  class  of 
castings,     ^\■|lat  may  be  exi)ected,  however,  is  an  iron 

*•  4.i.97011i.  per  square  inch  ;  Aiiiorican  Heport,  p.  279. 

t  ICarsteii  aiiys  Unit  lor  this  purpose  "pin  iron  should  be 
neitlier  too  ijrcy  nor  too  white,  either  of  wliieh  is  equally 
injurious." 
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tolerably  near  in  properties  to  that  which  is  desired, 
and  ■n  hich  may  be  rendered  harder  or  softer,  tougher 
or  weaker,  as  may  be  required.  This  should  be  done 
by  mixing  upon  definite  jirinciple.",  and  not  simi'ly  by 
'■  rule  of  thumb.''  It  is  generally  considered  sufficient, 
in  mixing  iron,  to  say  that  a  certain  hard  or  soft  iron, 
as  the  case  may  be,  imparts  much  of  its  own  "nature" 
to  the  mixture.  Rut  we  want  to  know  'more  than 
this  ;  we  want  to  know  irhi/  a  certain  iron  is  hard, 
and  another  .soft,  and  upon  what  chemical  principles 
we  should  proceed  to  most  readily  and  surely  convert 
the  one  into  the  other.  This  can  only  be  accomplished 
by  a  knowledge  of  the  exact  influence  of  each  and  all 
of  the  constituents  present  in  cast-iron. 


occur  in  unusual  amounts,  these  values  may  be  modi- 
fied, but  for  general  jiurjioses  they  will  probably  be 
sufficiently  accurate. 

In  speaking  of  the  production  of  white  iron  it  is 
necessary  to  say  a  few  words  regarding  chill  casting. 
Thi.s,  as  is  well  known,  diminishes  the  ])roportion  of 
graphite,  and  produces  a  white  iron.  There  is,  how- 
ever, only  a  certain  class  of  irons  which  are  subject  to 
this  effect,  and  I  have  already  elsewhere  considered 
the  causes  for  this  fact  (.7.  Choa.  Sue  1885,  p. 
913).  It  must,  therefore,  be  remembered  that  in  the 
present  paper,  exceiit  where  expressly  stated  other- 
wise, I  am  considering  iron  when  cast  according  to 
ordinary  foundry  practice. 


IXFLUENCE   OF   OTHER   CoN.STlTUENTS. 

The  most  important  constituents  of  cast-iron,  other 
than  carbon,  are  manganese,  phosphorus,  silicon  and 
sulphur.  Each  of  these  elements,  when  present 
together  with  carbon,  has  a  definite  influence  on  the 
amount  of  graphite  in  the  product,  tending  either 
to  increase  or  decrease  the  proportion  of  combined 
carbon.  They  have  each,  douh>tless,  in  addition,  an 
influence  due  to  their  own  presence  in  the  material, 
though  we  are  at  i^resent  ignorant  of  the  nature  of 
this  latter  eflfect.  Hence,  each  element  by  its  presence 
produces  two  effects,  one  due  to  its  influence  on  the 
carbon,  and  a  second  due  to  its  action  on  the  iron 
itself ;  the  first  of  these  is  known,  and  is  probably  the 
most  important,  while  the  second  is  at  j  resent  almost 
unknown.*  And,  for  i)ractical  purposes,  we  may 
probably  regard  the  influence  of  each  element  on  the 
proporJ;ion  of  graphitic  carbon,  as  being  in  some 
measure  an  index  to  its  efl'ect  on  the  properties  of  the 
product. 

Each  of  the  four  elements  prtviou.sly  mentioned, 
when  present  in  considerable  jroportion.s,  causes  the 
iron  to  be  jiractieally  worthless  for  foundry  iiurjioses  ; 
butwhen  present  in  small  quantities  they  fall  naturally 
into  two  classes,  according  to  their  influence  on  the 
proportion  of  graphite. 

1st.  Manganese,  sulphur,  and  phospboru.s,  which 
tend  to  produce  white  iron,  by  reducing  the  amount 
of  graphitic  carbon. 

2nd.  Silicon,  which  increases  the  proportion  of 
grai>hite,  and  so  produces  grey  iion. 

We  shall  now  consider  each  of  these  classes 
separately. 

I.— MANGANESE,   StarHrE,   AND   I'HOSI'HOIiUS. 

Though  phosphorus  has  been  placed  in  this  cla.ss, 
to  which  it  most  probably  belongs,  evidence  is  still 
wanting  before  its  place  can  be  considered  as  quite 
definitely  fixed  ;  in  the  case  of  manganese  and  of  sul- 
phur, however,  there  is  no  doubt. 

Spiegeleisen  is  a  familiar  example  of  a  white  iron 
produced  by  the  presence  of  manganese  :  while  the 
works  of  Percy,  liell,  and  others  contain  proof  that 
the  addition  of  sulphur  to  cast-iron  jiroduces  white 
metal.  Hence  where  combined  strength  and  softness 
are  required,  it  is  important  that  the  proportion  of 
these  elements  should  be  small.  As  to  the  maximum 
limit  in  each  case,  we  have  at  present  little  evidence, 
and  upon  this  point  I  hojie  to  enter  into  more  detail 
at  a  future  time.  But  at  yiresent  I  am  inclined  to 
recommend  that  for  best  qualities  of  foundry  iron  the 
proportion  of  sulphur  should  not  exceed  0  2  per  cent. ; 
phosphorus,  Ou  per  cent.  ;  and  manganese.  Id  per 
cent.    In  exceptional  cases,  where  other  elements  I 

"  There  is  yet  a  third  etfect,  due  to  the  influence  of  the 
difi"ereiit  elements  upon  each  other.  At  present  we  liave  practi- 
cally no  infornialion  whatever  upon  tliis  point;  it  is  probably 
of  comparatively  little  importance,  and  so  may  be  neglected, 


II.— SILICON. 

Silicon  was  formerly  regarded  as  a  hurtful  ii  gre- 
dient  in  cast-iron,  when  present  in  any  proportion, 
great  or  small.  As  an  exception  to  this  general  con- 
demnation, the  following  remarks  from  Watt's 
Dictionary,  vol.  iii.  p.  3.34,  are  worthy  of  note:  "It 
is  generally  considered  that,w'itliin  the  ordinary  limits 
as  to  the  amount  of  silicon  in  cast-iron,  this  substance 
does  not  exercise  any  prejudicial  influence  U];on  the 
i|uality  of  the  metal.''  It  is  somewhat  remarkable 
that  this  ojiinion  should  have  been  so  general,  when 
it  was  well  known  that  "refined  metal'  differed  from 
grey  pig,  chiefly  in  the  absence  of  silicon,  and  that  in 
spite  of  its  greater  chemical  purity  it  was  inferior  in 
mechanical  properties  in  almost  every  respect. 

It  had  also  been  shown  by  ilr.  Clarke,  in  an  ex- 
tensive series  of  experiments  in  connection  with  the 
suspension  bridge  across  the  Danube  at  Pesth,  that 
Austrian  and  Hungarian  charcoal  irons,  which  are  low 
in  silicon,  are  somewhat  deficient  in  tenacity,  as  com- 
pared with  British  iron  (Mallet,  p.  ii))-  Ancl  Mes.srs. 
*  Hodgkin.son  and  Fairbairn  had  compared  together 
the  mechanical  properties  of  irons  smelted  from  the 
unne  ints,  but  using  respectively  hot  and  cold  blast. 
They  found  very  considerable  variations  in  the  speci- 
mens tested,  but  the  average  transverse  strength  of 
iion  smtltetl  by  hot  blast,  was  2'-'J  per  cent,  higher 
than  when  cold  blast  was  used  ;  and  the  average 
power  of  hot  blast  iron  to  resist  impact  was  22'G3  per 
cent,  greater  than  that  of  cold  blast.  It  has  since 
been  proved  that  the  chief  dift'erence  between  hot  and 
cold  blast  iron,  is  the  hieher  j^roportion  of  silicon  in 
the  former  ;  and  these  results,  therefore,  do  not  by 
any  means  support  the  popular  objection  to  the 
presence  of  silicon  in  cast-iron. 

I  have,  however,  recently  shown  that  silicon,  when 
added  towhite  cast-iron, causes  aseparation  of  graph- 
itic carbon,  thus  producing  a  soft  grey  iron.t  It 
follows,  therefore,  that  when  present  in  suitable  pro- 
portion, silicon  produces  an  improvement  in  the 
qualities  of  the  metal ;  and  it  is  now  very  doubtful 
whether  silicon,  when  present  in  moderate  quantity, 
should  be  regarded  as  an  impurity  in  iron  intended 
for  foundry  purpose.".  A  short  account  of  the  efl'ect 
produced  by  different  proportions  of  silicon  may  not 
be  inap]iropriate  here. 

1.  White  Iron  almost  invariably  contains  under  1 
per  cent,  of  silicon,  and  in  very  many  cases  less  than 

0  5  Iter  cent.  In  cases,  however,  where  either  sulphur 
or  manganese  occurs  in  more  than  usual  quantity, 
iron  may  still  be  white,  though  it  contain  upwards  of 

1  per  cent,  of  silicon. 

2.  Motthd  Iron  often  contains  about  one  per  cent, 
of  silicon,  though  this  amount  is  subject  to  consider- 
able variation,  the  more  usual  limits  being  from  0'4 
to  2  per  cent.  In  this  variety  of  iron  the  proportion 
of  sulphur  appears  to  be  of  great  importance,  very 

t  T.  Turner:  J.  Chem.  Hoc.  188.=i.  pp.  577.  902:  18£6,  p.  130. 
C.  Wood  :  J.  Iron  and  Steel  Inst.  1885,  ii.  p.  161. 
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small  variation  causing  considerable  difl'erence  in  the 
jiroduct. 

3.  Grty  Iron  is  almost  exclusively  used  in  the 
foundry.  It  may  be  roughly  divided  into  three  classes, 
according  to  the  properties  which  are  must  marked. 

((/)  Crufhinij  S/mi'jf/i.^hxma  which  po-^^sess  the 
maximum  crushing  strength  are  usually  silvery  grey, 
or  very  close-grained  in  texture  ;  they  are  hard  to  the 
tool,  and  deficient  in  tenacity,  and  hence  are  only 
suitable  for  special  ])urposes.  For  example,  it  has 
been  shown  by  tests  at  Shoeburyness,  that  cast-iron 
shot  which  possesses  the  greatest  crushing  strength 
has  also  the  maximum  penetrative  power,  and  it  is 
found  that  this  can  be  obtained  most  readily  when 
the  proportion  of  silicon  is  about  0"8  per  cent.  ;  this 
is  also  the  proportion  which  produced  the  maximum 
crushing  strength  in  my  own  experiments  (.7. 
Chevi.  Soc.  1885,  p.  912).  For  the  manufacture  of 
rolls  or  other  very  hard  castings,  about  OS  to  1  per 
cent,  of  silicon  is  prolialily  best. 

(h)  (I'l'itet-iil  (S7/-f/(.'/'/'.*— Irons  wliich  possess  the 
greatest  general  strength  are  tolerably  close-grained, 
and  of  uniform  texture.  They  are  .softer  than  the 
class  la.st  mentioned,  and  of  smallei-  crushing  strength, 
but  their  teniicity  is  greater.  Their  ratio  of  crushing 
to  tensile  strength  is  in  good  proportion  ;  and  they 
are  sufficiently  soft  to  be  worked  with  tolerable 
facility.  They  generally  contain  about  r4  per  cent, 
of  silicon,  the  usual  variations  being  ±0T)  per  cent, 
and  depending  chiefly  on  the  proportions  of  other 
elements. 

((■)  tSo/lneufi  and  Worlhuj  Qitalitien.— It  is  often 
more  important  to  obtain  a' good  working  iron  than 
to  have  one  possessing  considerable  strength.  Soft 
irons  are  darker  in  colour,  and  more  open  in  fracture 
tlian  those  previously  considered.  Their  crushing 
streng'th  is  olten  less  than  one-half  of  that  of  the  first- 
class,  though  their  tenacity  is  sometimes  much 
greater  ;  but  they  vaiy  very  considerably  in  strength. 
Their  carbon  is  almost  entirely  graphitic,  and  they 
usually  contain  not  less  than  rs  i)er  cent,  of  silicon. 
The  maximum  limit  for  ordinary  purposes  is  probably 
3  per  cent.,  though  for  casting  sujall  objects  or  thin 
sheets,  where  fluidity  is  required,  together  with  a 
smooth  surface,  and  a  grey  iron,  even  this  maximum 
may  sometimes  be  exceeded. 

It  has  been  stated  above  that  all  the  founder 
may  reasonably  expect  to  be  produced,  by  the 
the  bla.st  furnace,  is  an  iion  tolerably  near  in  pro- 
perties to  tliat  which  he  desires,  and  that  this  product 
should  be  softened  or  strengthened  as  may  be  required. 
It  wdl  be  obvious  that  in  the  majority  of  cases,  this 
may  be  readily  and  economically  accotnplished  by  a 
suitable  alteration  in  the  proportion  of  silicon.  Thus 
an  iron  which  is  too  soft  may  be  strengthened  by 
reducing  the  amount  of  silicon,  while  an  iron  that  is 
too  hard  may  be  softened  by  increasing  that  amount. 

This  simple  statement  is  in  a  measure  new,  because 
silicon  has  been  hitherto  regarded  as  an  element 
vviiose  presence  was  undesirable  in  cast-iron.  But 
while  the  imjiortance  of  silicon  has  thus  been  theo- 
retically denied,  it  has  been  long  practically  recognised 
by  the  experienced  founder.  For  it  can  be  shown 
that  the  soft,  good-working  iron,  produced  by  an  ex- 
]ierienced  founder,  usually  contains  about  2  per  cent, 
of  silicon,  and  little  more  than  a  trace  of  sulphur,  and 
as  a  result  the  combined  carbon  present  does  not 
exceed  a  few  tenths  per  cent. 

There  are,  however,  a  few  well-marked  examples  of 
the  effects  produced  by  alterations  in  the  proportion 


It  should  be  explaincil  that  thctcrni  "general  streDRth  "  is 
used  to  indicate  an  iron  posscssinR  a  good  transverse  strength, 
combined  witli  fair  crushiiiK  and  tensile  strength  and  moderate 
liardness ;  properties  which  would  render  it  useful  for  a  large 
number  of  applications. 


of  silicon  which  are  worthy  of  detailed  examination, 
and  which  are  none  the  less  interesting  because  the 
facts  upon  which  the  etiecfs  depended  were  generally 
either  misinterpreted  or  overlooked. 

Stirling's  Tuvohenkd  Cast  Ir.oN.t 

The  late  Mr.  J.  D.  Merries  Stirling  took  out  four 
patents  in  all,  between  the  years  1846  and  18."il 
inclusive.  They  all  referred  either  to  metals  or 
metallic  alloys,  and  generally  do  not  appear  to  have 
been  much  applied.  In  his  first  patent,  however, 
taken  out  in  1846,  a  very  important  method  for  the 
production  of  "toughened  cast-iron"  is  mentioned. 
Thus  in  the  specification,  p.  3,  he  says  :  "  For  certain 
purposes,  such  as  shaftings  ....  where  a  metal 
possessing  greater  tenacity  or  strength  than  ordinary 
cast-iron  is  required,  and  where  it  is  an  object  to  vary 
the  degree  of  hardness,  I  made  a  mixture  of  wrought 
and  cast-iron.  ...  I  melt  cast-iron  .... 
and  add  to  it    ....    a  quantity  of  malleable 

iron  less  than  the  weight  of  the  cast-iron 

This  mixture  is  afterwards  to  be  re-melted  as  con- 
venient  And  I  would  remark  that  the 

cold  blast-iron,  or  iron  containing  the  lesser  quantity 
of  carbon,  will  require  a  smaller  addition  of  wrought 
iron  than  hot  blast-iron,  or  iron  containing  a  larger 
quantity  of  carbon  ;  but  I  find  that  the  addition  of 
l-3rd  to  l-5th  of  wrought-iron  to  answer  well  in  the 
generality  of  cases  where  increased  strength,  tough- 
ness, and  tenacity  are  required. 'j 

Stirling  appears  here  to  be  quite  clear  upon  t^\o 
points — namely,  that  not  more  than  one-third  of 
wrought-iron  should  be  added,  and  that  this  amount 
would  depend,  at  least  to  some  extent,  upon  the 
character  of  the  iron  employed.  But  he  does  not 
appear  to  have  been  equally  clear  upon  the  cause  of  the 
undoubtedly  good  effect  which  resultetl  in  many 
cases.  It  was  apparently  sufficient  to  know  that  cast- 
iron  was  of  a  brittle  nature,  and  wrought-iron  tough, 
so  that  wrought-iron  imparted  some  of  its  tough 
nature  to  the  mixture.  The  remarks  in  the  specifi- 
cation, as  to  the  difl'erence  in  carbon,  cannot  be 
regarded  as  more  than  a  statement  of  a  supposed  fact, 
and  not  as  an  explanation  of  it.  We  now  know, 
however,  that  practically  the  only  difference  between 
hot  and  cold  blast-iron  is  that  the  former  is  more 
highly  silicious,  which  accounts  for  the  fact  that  this 
class  of  iron  required  a  larger  jiroportion  of  wrought- 
iron  to  produce  the  best  effect. 

Mr.  Stirling  had  two  chief  objects  in  view— namely, 
to  increase  the  strength  of  soft  irons,  and  to  make  a 
unil'onn  product,  from  the  iron  of  dift'erent  districts, 
which  should  not  be  under  a  given  strength.  The 
process  was,  therefore,  not  apjilicable  to  hard  irons, 
which  were  actually  deteriorated  by  any  addition  of 
wiought-iron.  It  was  also  found  that  with  sift  irons 
there  was  a  definite  limit,  depending  on  the  material, 
which  could  not  safely  be  exceeeled.  Thus  it  was 
found  in  one  case  that  on  mixing— 

100  parts  of  east-iron  with  10  of  wrought,  the  transverse 

strength  increased  2'2h\. 
100  parts  of  cast-iron  wilh  20  of  wrought,  the  transverse 

strength  increased  31A  , 
100  parts  of  cast-iron  with  30  of  wrought,  the  transverse 

strength  increased  CO',. 
100  parts  of  cast-iron  with  10  of  wrought,  the  transverse 

strength  increased  33,°^. 


\  For  fuller  details  see— Patent  11.2G2.1SJfi:  "  Toughened  cast- 
iron."  etc.  Report  of  the  C'oiuuiissioners  on  Iron  for  Kailway 
Purposes.  1819,  p.  415  it.  srq.  Inst.  t\E.,  xi.  ISol-L'.  p.  238; 
xviii.  18-iIl,  p.  359.  Inst.  M.E..  1853,  p.  19  (an  important  paper 
by  Stirling  himself).  W.  Fairbairn  :  "  Application  of  Iron  to 
Building  Purposes,"  ISo7— 8,  p.  OS.  T.  Box,  "Strength  of 
Jlaterials,"  1S83,  pp.  20'.;,  503,  etc, 

J  Some  similar  experiments  were  condueted  about  the  same 
time  by  Jlr.  Lillie,  of  Manchester.  Clreatly  increased  strength 
was  obtained,  but  the  experiments  appear  to  have  been  aban- 
doned after  Stirling  took  out  hia  patent. 
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Showing  that  the  maximum  result  was  iiroduced  with 
about  30  per  cent,  of  wrought  scrap. 

Unfortunately  I  am  not  aware  of  any  cliemical 
analysis  published  in  connection  with  Mv.  Stirling's 
work,  but  a  little  consideration  will  make  plain  the 
causes  of  the  result  obtained.  Thus  an  average  hot 
blast  soft  foundry  iron  may  be  considered  to  contain 
about  S'.'i  per  cent,  of  carbon,  and  perhaps  2  per  cent, 
of  silicon,  or  probably  more.  On  mixing  this  with 
one-third  of  its  weight  of  wrought-  iron,  these  numbers 
would  bo  reduced  to  aliout  2'G  for  carbon,  and  1'.")  for 
silicon  ;  and  from  what  has  been  already  stated  as  to 
the  effect  of  silicon  on  cast-iron,  it  is  evident  that  any 
further  addition  of  malleable  iron  would  render  the 
metal  both  white  and  steely,  and  hence  cause  serious 
deterioration  in  its  properties. 

As  to  the  method  of  applying  this  process,  it  was 
recommended  that  the  mixture  should  be  made  at  the 
blast  furnace,  by  placing  the  metal  in  the  moulds  into 
which  the  molten  cast-iron  was  to  be  run.  The  mal- 
leable iron  was  thus  firmly  fixed,  and  when  re-melted 
in  the  cupola  a  uniform  product  was  produced.  This 
product  appears  to  have  been  subjected  to  very 
rigorous  and  impartial  tests,  and  to  have  yielded 
very  satisfactory  results.  Thus  the  experiments  of 
Messrs.  Fairbairn,  Hodgkinson,  etc.,  give  the  follow- 
ing mean  values  *  : — 


Kiiul  of  Strain. 

Sth-liiig's 
Iroii. 

Ordinary 
British  Irons. 

Increiise 
piT  cent. 

Tensile,  tons 

Crushing 

Transverse,  lb 

12-16 

55-7 

3300 

7-112 
13-00 
2063 

7-1 
30 
CO 

The  mean  result  obtained  with  "  toughened  cast-iron  " 
was,  therefore,  considerably  .above  the  maximum 
value  obtained  by  the  same  experiments  with  IJritish 
pig-iron,  as  noted  above. 

^'ery  satisfactory  results  were  also  obtained  by  Mr. 
Owen,  the  Government  Inspector  of  Metals,  who  con- 
ducted some  experiments  on  the  strength  ot  beam,';. 
For  this  purpose  13  beams  were  made  of  Hritish  irons, 
either  alone  or  in  mixtures,  and  11  beams  were  also 
constructed,  exactly  similar,  from  the  same  irons,  but 
with  addition  of  wrought  scrap.  The  results  obtained 
were  as  follows,  (Box,  p.  202)  :— 

Load.  Deflection. 

Mean  of  1.3,  ordinary  iron 38-3ton3  l'!M 

„  11,  Stirling's  iron    52-3     Vil 

giving  an  increase  of  load  eiiual  to  about  37  per  cent. 

It  will  be  seen  that  these  values  are  considerably 
greater  than  those  hitherto  noticed  in  this  paper,  and 
mark  a  considerable  improvement  in  the  mechanical 
properties  of  British  cast-iron. 

"  Toughened  cast-iron "  met  with  a  considerable 
application  during  the  lifetime  of  Stirling.  Thus 
Mr.  Slaughter  used  it  for  locomotive  cylinders  on  the 
Oreat  Western  liailway,  "  and  found  it  made  very 
fine,  perfect  and  sound  castings,  better  than  he  had 
ever  made  before."  Among  the  larger  applications 
may  be  mentioned  Chelsea  Bridge,  Windsor  Bridges, 
Yarmouth  Bridge,  and  ilanchester  Viaduct.  In  the 
latter  case  Stirling  says  :  "  By  being  allowed  to  reduce 
the  scantling  in  proportion  to  the  increased  strength 
gained  by  employing  the  toughened  cast-iron,  the 
contractors  for  the  heavy  castings  were  enabled  to 
jirofiiuhbi  fiilnl  their  contract,  whereas  had  they 
used  common  iron,  and  been  confined  to  the  specifi- 
cation, they  would  have  been  heavy  losers." 

In  view  of  these  facts,  it  appears  at  first  sight  some- 
what surprising  that  the  addition  of  wrought-iron  is 

•  Box,  p.  501.  I 


not  more  generally  practised,  at  present,  by  iron- 
founders.  The  reasons  for  this  are  probably  as 
follows  : — 

1.  Cast-iron  has  been  largely  superseded  by  steel 
and  wrought- iron  for  purposes  where  considerable 
strength  is  reipiired. 

2.  Special  care  is  necessary  in  order  to  secure  a 
uniform  and  reliable  product.  Thus  Robert  Mallet, 
a  founder  of  large  experience,  writing  in  1850,  says: 
"  Want  of  assured  homogeneity,  especially  in  largo 
masses,  appears  to  be  the  objection  to  Stirling's  jiatent 
toughened  cast-iron." — '■  Construclion  of  Artillery," 
p.  30. 

3.  Owing  to  the  theory  of  the  process  being  mis- 
understood, the  results  obtained  were  sometimes 
uncertain,  as  the  sfi'ect  was  ascertained  by  trial  and 
could  not  be  predicted  beforehand. 

In  spite  of  these  disadvantages,  however,  it  is  pro- 
bable that  this  process  might  be  jirofitably  employed 
in  many  cases.  It  can  be  economically  applied  in  the 
case  of  cheap  weak  irons,  rich  in  silicon,  for  the  pro- 
duction of  cast-iron  possessing  special  strength.  And 
the  chemist  should  now  be  able  to  determine,  from 
the  analysis  of  the  pig-iron  alone,  whether  it  could  be 
much  improved  by  the  addition  of  wrought-iron 
scrap.' 

There  are  two  other  methods  of  strengthening  cast- 
iron  which  depend  upon  the  same  principles  as  that 
of  Morries  Stirling,  and  which  are  worthy  of.  a  brief 
reference. 

Price  and  Nicholson's  Patent   (No.  2618,  1850). 

"  This  invention  relates  to  the  production  of  a  cast- 
iron  of  a  strength  much  superior  to  that  now  manu- 
factured, and  therefore  peculiarly  applicable  to  the 
casting  of  ordnance,  girders,  etc.  The  main  object  of 
the  invention  is  to  lower  the  percentage  of  silicon  in 
cast-iron,  whilst  the  total  amount  of  carbon  remains 
the  same"  (Specification,  p.  3).  This  object  was 
attained  by  mixing  "  refinery  metal,"  the  product  of 
the  refinery  forge,  with  soft  grey  iron  in  suitable  pro- 
portion. Although  the  jiatentees  a]ipear  to  have 
regarded  silicon  as  being  uniformly  injurious,  it  is 
evident  that  practically  they  showed  the  contrary,  in 
that  they  do  not  recommend  the  use  of  refinery  metal 
alone,  \\hich  in  spite  of,  or  rather  by  virtue  of,  its 
special  purity,  is  unfitted  for  foundry  purposes. 

The  method  adopted  by  Dr.  Price  would  appear  to 
be  founded  on  better  chemical  principles  than  thatof 
Stirling,  because  in  the  pre.sent  case  it  will  be  noticed 
that  the  carbon  is  kept  practically  constant,  while  the 
proportion  of  silicon  varies.  The  ett'ect  produced  by 
these  mixtures  would,  therefore,  doubtless  resemble 
those  noticed  in  my  own  experiments,  except  that 
they  are  over  a  smaller  range,  and  in  reverse  order, 
since  Dr.  Price  began  with  grey  iron,  and  gradually 
added  refined  metal  to  it.  I  am  not  aware,  luiwever, 
that  any  regular  series  of  experiments  was  performed, 
but  the  following  account  of  tests  by  Sir  W.  Fair- 
bairn is  interesting  ("  Iron  Manufacture,"  3i'd.  Ed. 
p.  229)  :— 

"  The  average  strength  of  cast-iron  has  been  found 
to  be  about  7  tons  per  square  inch.  But  some  tests 
of  Dr.  Price's  conipouiid  mixture,  used  for  specimens 
of  cast-iron  shot  for  experiment  at  Shoeburyness,  gave 
tensile  strength — 

Tons. 
Experiment  1     13125 

2    11-714 

3     l-4'762 

4     15189 

Mean     ...     13'G97 
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or  an  increase  of  nearly  100  per  cent,  on  ordinary 

cast-iron."  Tlie  compression  tests  gave  a  n\ean  of 
.5737  tons  per  square  incli,  an  increase  of  4.?  percent, 
on  the  mean  of  Mr.  Hodgkinson's  exjieriments.  It 
will  be  noticed  tliat  tlie  ten.sile  strengtli  obswvediu 
these  experiments  is  very  nearly  double  tlie  average 
strength  of  pig-iron,  and  more  than  half  that  of 
wrought-iron  (l'.")  -i'(!  tons)  as  found  in"  Kirkaldy's 
experiments.  I  believe  that  these  values  could  be 
even  exceeded  by  the  ironfounder,  who  desires  to 
obtain  a  strong  iron,  if  only  sufficient  attention  be 
paid  to  mixing. 

U.SE  OF  Steel  Scr.vp. 

Steel  scrap  has  been  somewhat  extensively  used 
during  the  last  few  year.s,  in  America,  as  a  means  of 
strengthening  cast-iron.  Thus  Samuel  ]M.  Carpenter 
produces  strengthened  cast-iron  by  immersing  steel 
in  liquid  east-iron  (American  Patentl7:!,l.J9,February 
8,  187(j),  claiming  that  by  this  method  of  mixture 
a  better  result  is  obtained.  And  Mr.  Thomas  D. 
West,  the  author  of  "American  Foundry  Practice,"  and 
himself  an  experienced  founder,  writing  recently  in 
the  A)iierii-an  Macliinid  (May  .30  1885,  p.  5),  gives 
.some  directions  for  the  proper  use  of  steel  scrap,  and 
speaks  favourably  of  the  results  obtained.  It  is  em- 
ployed to  give  greater  strength  or  hardness,  and  to 
increase  the  deiith  of  chili,  l)eing  used  for  wheels, 
pulleys,  and  other  work  where  these  qualities  are 
required.  The  process  is  evidently  exactly  similar  in 
principle  to  that  originally  jiatented  by  Stirling,  and 
dependnig,  in  a  great  measure,  on  changes  in  theiiro- 
portion  of  silicon.  It  is  fully  recognised  by  !Mr.  West 
that  too  nnich  steel  has  an  injurious  effect  ujiou  the 
mixture,  for  he  says  :  "I  would  not  have  the  reader 
understand  .  .  .  that  tlie  more  steel  or  wrought- 
iron  there  is  mixed  with  cast-iron  the  stronger  will 
the  mixture  be.  As  far  as  strength  is  concerned 
.  .  .  there  is  a  limit  to  the  percentage  which  should 
be  mixed  with  cast-iron,  and  it  greatly  depends  upon 
what  grades  of  steel  and  cast-iron  are  mixed  together. 
The  cast-iron  in  some  cases  may  not  stand  more  than 
3  to  5  per  cent,  of  steel  or  wrought-iron  in  order  to 
obtain  the  greatest  strength."  It  might  have  been 
added  that  hard  irons  are  rendered  both  harder  and 
weaker  by  any  addition  of  steel. 

The  three  processes  we  have  discussed,  are 
undoubtedly  very  important  and  efhcacious  methods 
of  strengthening  a  weak  iron.  Either  wrought-iron, 
steel  scrap,  or  "  refined  metal,"  when  added  in  suit- 
able quantity  to  a  weak  iron,  will  increase  both  the 
tensile,  crushing,  and  transverse  strengtli  of  the  metal. 
And  it  may  be  pointed  out  that  at  the  present  prices 
in  South  Statfordshire,  either  wrought-iron  or  steel 
scrap  might  be  "profitably  used  where  a  strong  iron  is 
required.  Taking  "all  mine"  South  Staffordshire 
foundry  iron  at  £'i  12s.  Cd.  jier  ton,  medium  wrought 
scrap  at  £i  .5s.  Od.,  and  steel  scrap  at  £3,  a  mixture 
might  1)0  obtained  at  least  equal  to  the  best  cold  blast 
or  hematite  iron  at  .i'3,  or  upwards,  with  a  saving  of 
at  least  several  shillings  per  ton.  (\.B. — Prices  arc 
lower  since  this  was  written,  some  months  ago.) 

There  are  two  methods  of  strengthening  cast-iron, 
which  are  sometimes  adopted,  but  which  are  open  to 
more  .serious  objection  than  those  previously  men- 
tioned. 

In  the  first  place,  remelting  has  been  recommended 
for  this  purpose.  The  influence  of  this  I  have 
recently  discussed  at  some  length  (■/.  ( 'hem.  Soc, 
1880,  p.  147),  so  shall  not  now  consider  in  detail.  The 
effect  produced  by  remelting  is  due  almost  entirely  to 
chemical  changes  in  the  material,  such  as  alterations 
in  the  amount  of  silicon  and  sulphur,  and  these 
changes  can  be  more  readily  and  cheajily  produced  by 
careful  mixing  than  by  continued  remelting.    Stress 


has  sometimes  been  laid  upon  the  use  of  an  air  fur- 
nace instead  of  a  cupola,  for  remelting.  This  involves 
extra  troulile  and  ex]ien.se,  and  the  benefit  is  very 
doubtful,  exce)it  in  certain  special  cases.  Secondly, 
the  addition  of  suljihur  is  sometimes  recommended, 
but  I  believe  the  use  either  of  sulphides,  or  the 
addition  of  iron  rich  in  sulphur,  is  open  to  several 
grave  objections,  which  I  have  not  sjiaceat  present  to 
discuss  in  detail ;  I  hope,  however,  to  be  able  to  do  so 
shortly. 

Pjut  though  it  is  important  in  some  cases  to  be  able 
to  jiroduce  a  very  strong  iron,  in  many  instances  we 
require  a  soft  iron  perfectly  Hiiifoiiii  in  texture.  This 
is  of  very  great  importance  when  the  material  has  to 
be  filed  and  turned,  or  otherwise  operated  upon  by  the 
workman.  And  at  the  present  time  it  is  probably 
much  more  important  to  be  able  to  produce  a  soft 
iron  from  a  hard  iron,  than  to  increase  the  strength 
of  a  weaker  material.  It  is  evident  that  for  this  pur- 
pose the  addition  of  silicon  is  of  the  utmost  value, 
since  it  is  the  only  element  commonly  present  in  cast- 
iron  which  jiroduces  this  effect.  So  far  as  I  am  aware, 
the  fact  that  the  addition  of  silicon  to  hard  cast-iron 
produced  a  soft  product,  was  first  noticed  in  my  own 
experiments  (J.  C/iem.  ,S'of.,  1885,  p.  577)  com- 
menced nearly  three  years  ago.  But  the  fact  has  been 
confirmed,  and  some  very  interesting  observations 
made  in  independent  experiments  by  Jlr.  Charles 
Wood,  of  Middlesbro'. 

As  an  example  of  this  eft'ect,  I  have  prepared  six 
specimens  made  by  adding  small,  but  gradually 
increasing  ipiantities  of  siliceous  iron  to  ScjuiIi 
Staffordshire  "  all  mine"  white  iron,  from  Mr.  Pound's 
furnaces.  It  will  be  noticed  that  the  samples  pass 
gradually  from  white  into  grey  imn  as  the  jiroportion 
of  silicon  increases,  becoming  ultimately  dark  grey, 
and  very  soft  to  the  tool,  being  in  fact  quite  suitable 
for  foundry  purjioses.  This  will  at  once  suggest  an 
easy  and  )n'ofitable  method  for  the  disposal  of  white 
iron  and  "  glazed  jiig,"  each  of  which  are  commonly 
objectionable  varieties  of  iron,  to  the  smelter.  By 
remelting  one  part  of  "  glazed  pig"  with  two  or  three 
parts  of  white  or  hard  iron,  the  product  obtained  is 
grey  iron,  well  suited  to  the  use  of  the  founder,  and 
worth  ((uite  5s.  per  ton  more  than  the  materials  from 
which  it  was  made. 

In  a  v>aper  read  before  the  Iron  and  Steel  Institute 
at  its  (Jlasgow  meeting  in  September  last,  Mr.  Wood 
gave  an  account  of  the  use  of  siliceous  iron  for  the 
purjiose  of  softening  hard  Cleveland  iron.  His  ex- 
periments were  conducted  on  a  considerable  scale, 
from  sixty  to  seventy  tons  being  run  per  day  during 
several  months'  working.  And  since  the  paper  was 
read  the  use  of  siliceous  iron  has  been  continued  with 
very  satisfactory  results,  and  it  has  also  been  applied 
by  other  founders,  who  speak  favourably  of  its  soften- 
ing effects.  I  am  indebted  to  the  kindness  of  Jlr. 
Wood  for  the  following  particulars,  which  have  not 
hitherto  been  published. 

The  comi)osition  of  the  siliceous  iron  employed  is 
as  follows,  the  analysis  being  by  ilr.  Stead  : — 

Combined  carbon  010 

Graphite 3' 15 

Manganese  0-72 

Silicon  4  48 

Sulphur     001 

Pliosphorus  1-97 

The  above  material,  if  used  alone,  would  be  hard 
and  weak  ;  it  is  low  in  price,  and  (piite  unsuited  for 
making  foundry  castings  ;  it  is  even  less  suited  fur 
use  in  the  forge.  But  on  mixing  together  half 
mottled  iron,  and  half  No.  4  foundry  iron,  with  ten 
per  cent,  of  siliceous  pig,  a  grey  iron  was  produced 
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which  was  very  soft  to  the  tool,  and  which  gave 
beautiful  castings.    The  castings  contained 

Silicon  2-33 

Combined  carbon   0107 

We  see,  therefore,  that  by  admixture  of  three  irons, 
each  of  inferior  quality,  and  hard,  when  alone,  we 
obtain  a  soft  material,  admirably  suited  to  the  foun- 
der's use.  The  mottled  and  hard  foundry  irons  were 
hard  through  a  deficiency  of  silicon,  while  the 
siliceous  iron  was  hard  for  an  exactly  contrary  reason. 
By  suitable  mixing  a  soft  product  results. 

In  Mr.  Wood's  paper  an  example  is  given  of  a 
mixture  consisting  of  half  Cleveland  white  iron,  and 
half  siliceous  iron  The  white  iron  contained  about 
one  per  cent,  of  silicon  and  33  per  cent,  of  combined 
carbon.  The  siliceous  iron  closely  resembled  that  I 
have  previously  mentioned.  The  product  was 
analysed  by  my  friend  Mr.  Walton,  the  result  being 
as  follows  : — 

Grapbite  3(j-i 

Coniliined  carbon   014 

Silicon  2-71 

PliDsplionis 1'53 

Manganese  0  3.1 

Sulpliur     0-08 

This  iron  gave  beautifully  close-grained  castings 
which  were  soft,  and  could  be  cut  easily  by  any  kind 
of  tool.  The  strength  of  the  material  was  also  in- 
creased, as  measured  by  the  transverse  test  on  a 
three-feet  Ijar,  with  a  section  of  2"  x  1",  the  following 
values  being  obtained  : — 

Siliceous  iron,  alone 2233  cwts. 

White  iron,  alone 2.")  00    ,, 

Mixture,  i  white,  |  siliceous.  30'33     ,, 

or  an  increase  of  27  7  per  cent,  on  the  mean  strength 
of  the  original  irons. 

Another  interesting  use  of  siliceous  iron  for  foun- 
dry purposes  is  seen  in  the  casting  of  thin  plates. 
For  this  purpose  a  No.  2  or  3  foundry  iron  is  com- 
monly used,  and  the  plates  are  not  unfrequently 
white  even  under  these  circumstances.  But  !Mr. 
Wood  is  able  to  cast  plates  one-tenth  of  an  inch 
thick,  which  are  perfectly  grey.  This  result  may  be 
obtained  by  mixing  mottled  and  forge  iron,  and  add- 
ing a  .suitable  amount  of  silicious  pig.  By  this  means 
not  only  are  grey  plates  capable  of  being  regularly 
produced,  but  a  cheaper  class  of  iron  is  employed, 
and  one  which,  unmixed,  would  be  entirely  unsuited 
for  the  purpose. 

I  may,  however,  remark  here  that  while,  when 
softness  is  the  chief  (juality  required  in  a  specimen 
of  cast-iron,  special  chemical  jmrity  does  not  appear 
to  be  of  primary  importance,  still,  when  general 
strength  is  wanted,  it  woidd  apjiear  to  be  necessary 
not  only  that  graphitic  and  combined  carbon  and 
silicon  should  bear  a  suitable  proportion  to  each 
other,  but  that  the  proportion  of  other  elements 
such  as  manganese,  jmosphorus,  and  sulphur,  should 
be  small. 

In  conclusion,  the  chief  results  arrived  at  in  this 
paper  may  be  briefly  summarised  as  follows  ; — 

1.  The  average  tensile  strength  of  British  pig-iron 
is  about  7 '5  tons  jier  square  inch  ;  but  by  careful 
mixing  this  value  may  be  doubled. 

2.  The  tensile  and  crashing  strengths  should  be  in 
due  iiroportion,  while  the  metal  should  not  be  un- 
usually hard. 

3.  The  proportion  of  graphitic  to  combined  carbon 
furnishes  an  index  of  ihe  general  character  of  the 
metal.  This  jiroportion  can  be  altered  at  will  by 
Varying  the  proportion  of  silicon. 


4.  Weak  irons  may  be  strengthened  by  adding 
either  wrought-iron,  steel,  or  hard  iron  of  got  d 
chemical  quality,  such  as  "  refinery  metal."  The 
use  of  impure  materials  is  to  be  avoided. 

.").  Hard  iron  may  be  softened  by  the  addition  of 
silicon  in  the  form  of  siliceous  iron  or  silicon  pig. 

From  the  above  facts  it  is  evident  that  the  me- 
chanical properties  of  cast-iron  may  be  varied  at 
will  by  the  application  of  definite  chemical  principles, 
and  that  the  founder  who  mixes  cast-iron  without  a 
knowledge  of  its  com]JOsition,  can  only  do  so  at  the 
risk  of  producing  a  hard  or  weak  material,  in- 
dirt'erently  suited  to  the  purjiose  in  view,  and  often  at 
the  cost  of  much  unnecessary  expense  and  trouble. 

DISCUSSION. 

The  Chaikmax  strongly  recommended  members  to 
read  the  papers  which  the  author  had  jmblished  in 
the  .Journal  of  the  Chemical  Society,  and  which  con- 
tained the  results  of  his  experiments  carried  on 
during  the  last  two  years.  Practically,  the  whole  of 
the  work  had  been  conducted  in  the  laboratory  of 
Mason  College,  and  it  was  to  be  hoped  that  the  author 
would  pursue  his  investigations  still  further.  He 
fully  concurred  with  Mr.  Turner  in  condemning  tliose 
who  still  resorted  to  "  rule  of  thumb"  as  aguide,  and 
urged,  not  only  chemical  manufacturers,  but  also 
ironmasters  and  workers  in  metal,  to  sujiport  such 
investigations  as  likely  to  yield  useful  results. 

!Mr.  BouMD  said  that,  in  his  remarks  on  the  strength 
of  pig-iron,  the  author  had  not  alluded  to  the  quali- 
ties u.sed,  or  their  sources.  Irons  from  different 
localities  varied  much  in  character,  each  sample  pos- 
sessing certain  desirable  features,  and  it  was  quite 
possible  to  obtain  an  iron  possessing  a  combination 
of  these  qualities  by  making  suitable  mixtures. 
Hematite  pig  was  tenacious  and  tough,  but  did  not 
work  well  alone  ;  Cleveland  pig  was  rery  useful,  but 
weak.  He  recommended  these  facts  to  the  considera- 
tion of  those  who  were  carrying  out  these  investiga- 
tions. 

yir.  EowLEY  asked  if  the  presence  of  more  than 
10  per  cent,  of  silicon  adversely  affected  the  crushing 
and  tensile  strength  of  iron  ?  He  would  also  like  to 
hear  what  chemical  or  mechanical  reasons  there  were 
for  the  shape  of  the  curve  given  ? 

'Sir.  Haines  a.sked  whether  the  pig  referred  to  was 
a  normal  production,  or  specially  prepared  !  also 
whether  it  was  cheap,  and  what  effect  it  would  have 
on  the  common  white  cinder  pig  of  South  Stafford 
shire  ? 

Mr.  TuRXEK,  in  reply,  said  that  he  fully  recognised 
the  importance  of  the  point  raised  by  Mr.  Bound 
and  was  only  prevented  from  alluding  to  it  by  con- 
siderations of  space.  Where  an  account  of  the 
character  of  the  iron  used  had  been  omitted,  it  would 
generally  be  found  in  the  original  papers  to  which 
leferences  were  given.  He  had  not  been  able  to  carry 
his  experiments  beyond  10'3  per  cent,  of  silicon,  but 
this  was  ample  for  all  practical  purpose.s,  and  there 
was  no  doubt  that  the  tensile  and  crushing  strengths 
would  continue  to  gradually  decrease  with  more 
silicon,justasthedensity  had  been  shown  to  do.  The 
shape  of  the  curve  was  probably  due  to  the  fact  tbat 
it  represented  the  resultant  of  two  effects— namely  : 
first,  that  of  silicon  on  the  iron  itself  ;  and  secondly, 
that  of  silicon  on  the  proportion  of  combined  carbon. 
The  latter,  when  graphically  represented,  gave  a 
steep  curve,  with  a  maximum  of  1—2  per  cent,  of 
silicon,  while  the  former  gave  a  curve  which  was  pro- 
bably more  nearly  straight.  The  two  etl'ects  combined 
produced  the  curve  in  question  (/.  C/iem.^  Hoc. 
IHS;"),  908).  The  tlovan  and  Mostyn  silicon  pig,  of 
which  specimens  were  exhibited,  were  specially  pre- 
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pered  for  use  by  the  steel-maker.  They  often  con- 
tained as  much  as  10  per  cent,  of  silicon,  and  were 
proportionately  dear.  The  Middle-sbro'  siliceous  pig, 
for  the  specimen  of  which  they  were  indebted  to  Mr. 
Charles  Wood,  was  an  ordinary  product  of  that  dis- 
trict, and  cheaper.  Some  manufacturers  in  the  Bir- 
niinghani  district  were  now  prepared  to  sell  siliceous 
iron  by  analysis  at  a  cheap  rate  for  use  in  the  foundry 
for  softening  purposes.  He  had  not  yet  tried  silicon 
pig  as  a  softener  for  common  white  "cinder  pig,  but 
doubtless  a  soft  iron  could  readily  be  produced  in 
that  way,  though  such  material  would  be  quite  un- 
suitable for  the  production  of  cast-iron  of  high  tensile 
strength. 
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AUSENIC  IN  SPANISH  PYRITES,  AND  ITS 
ELIMINATION  IN  THE  LOCAL  TREAT- 
MENT FOR  PRODUCTION  OF  COPPER 
PRECIPITATE. 

BY   H.   D.   FULTON,   F.C.S. 

Ix  this  paper,  reference  is  restricted  to  the  local  treat- 
ment of  pyrites  at  the  mines,  where,  owing  to  the 
small  copper  content  of  the  ore,  the  scale  upon  which 
operations  are  conducted  is  necessarily  one  of  great 
magnitude,  and  where  the  evolution  of  sulphurous 
gas  during  calcination  is  such  as  would  not  be  tole- 
rated in  any  densely-jiopulated  neighbourhood,  or  in 
any  agricultural  district. 

The  more  rational  treatment,  by  what  is  known  a,s 
the  Henderson  process— where  the  sulphur,  iron,  and 
copiier,  as  well  as  the  noble  metals  found  in  the 
pyrites,  are  separately  recovered—though  universally 
acUipted  for  the  treatment  of  Spanish  pyrites  in  this 
country,  is  clearly  inajiplicalile  under  the  conditions 
existing  at  the  mines. 

The  commercial  success  of  the  Henderson  process 
depends,  in  no  small  degree,  ujion  the  utilisation  of 
the  sulphur  of  the  pyrite-s,  and  on  the  recovery  of  the 
residue  of  purple  iron  after  all  the  other  metals  have 
been  lemoved  from  it  ;  and  while  in  this  country  the 
ores  so  treated  have  never  a  copper  content  of  less 


than  3  per  cent.,  a  large  proportion  of  those  treated 
locally  does  not  average  more  than  2  per  cent. 

Further,  without  considering  the  greater  cost  of 
fuel  at  the  mines,  the  enormous  amount  of  sulphur  in 
the  mineral  treated  locally  would,  if  recovered,  ijiore 
than  sujiply  the  requirements  of  the  world,  and  could 
not  be  disposed  of  ;  and  in  a  country  teeming  with 
rich  iron  ore  the  purple  iron  residue  would  be  com- 
paratively valueless,  and  would  in  few  cases  bear  the 
costs  of  removal  and  exjiortation. 

The  importance  of  this  local  industry  may  be 
realised  when  it  is  remembered  that,  in  the  Iberian 
peninsula  alone,  a  quantity  estimated  at  upwards  of 
20,000  tons  of  metallic  cupper  is  annually  produced 
by  the  methods  hereinafter  mentioned  from  pyrites 
containing  on  an  average  less  than  3  per  cent,  of 
copper. 

Although  there  is  considerable  variety  in  the  copper 
and  arsenic  contents  of  ores  of  this  kind  from  dif- 
ferent mines,  or  from  the  same  mine,  as  .selected  for 
export  or  for  local  treatment,  the  following  analysis 
of  San  Domingos  export  mineral,  by  Mr.  F.  Claudet, 
may  be  taken  as  an  average  of  what  has  generally 
to  be  dealt  with  : — 

Siliceous  residue   063% 

Sidplmr 4900 

Iron    43o5 

Copper 3'20 

Arsenic 0'47 

Zinc   035 

Lead 0  93 

Lime 010 

AVater  0  70 

Oxygen  and  traces  of  various  metals  ...     107 


100  00 

Here,  then,  in  the  crude  mineral,  the  proportion  of 
j  arsenic  to  copper  is  as  one  to  seven,  and  it  is  evident 
that  if  the  extraction  of  arsenic  and  of  cojiper  go(s 
on  proportionately  and  simultaneously,  and  that  if, 
during  some  of  the  intermediate  stages  of  the  pro- 
cess, the  arsenic  be  not  more  or  less  perfectly  removed, 
a  supposed  resulting  copper  precipitate  of  70  per  cent, 
would  be  contaminated  with  the  excessive  amount  of 
10  per  cent,  of  arsenic. 

The  condition  in  which  the  ar.senic  exists  in  the 
bulk  of  the  mineral  cannot  be  easily  determined, 
either  by  microscopical  examination  or  by  analysis  ; 
and,  indeed,  in  various  specimens,  it  may  be  found  in 
different  forms.  The  prevailing  form  is  probably  that 
of  mispickel  (FeAs.j-l-FeS...).  The  greater  part  of 
the  iron  and  of  the  sulphur  occurs  as  iron  jiyrites 
(FeS;),  and  the  copper  most  probably  as  cujiric  sul- 
phide (CuS),  small  (luantities  of  copper  pvrites  and 
of  copper-glance  being  more  rarely  met  with. 

I  purpose  giving  here  a  brief  outline  of  the  various 
methods  of  local  treatment,  and  will  take  in  turn — 
Treatment  of  Ore  by  Calcination  ;  Treatment  of 
Crude  Ore  by  Oxidising  Solutions  ;  Treatment  of 
Crude  Ore  by  Slow-weathering  ;  and  Treatment  by 
a  Combination  of  these  three  methods. 

I. — Local  Teeat.ment  by  Caliinatiox. 

In  most  parts  of  Spain,  where  mineral  of  this  class 
is  found,  calcination  of  the  ore  in  open  heajis  is  the 
usual  and  time-honoured  method  of  dealing  with  it. 
Owing  to  the  hardness  and  massivene.ss  of  the 
mineral — which  occurs  in  enormous  lodes,  free  from 
any  visible  matrix — dynamite  is  almost  exclusively 
employed  in  blastin"  it,  and,  in  consequence  of  the 
shattering  power  of  this  explosive,  a  large  proportion 
of  the  ore  is  at  once  obtained  in  fragments  of  a  con- 
venient size  for  calcination.  Hand-breaking  of  some 
of  the  larger  pieces  is  retorted  to,  and  the  ultimate 
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result  is,  that  while  the  great  bulk  of  the  ore  is 
reduced  to  about  road-metal  size,  something  like  25 
to  30  jier  cent,  of  it  remains  either  as  lumps  (measur- 
ing 12  or  14  inches  through)  or  as  smalls  from  nut- 
size  downwards.  In  this  state,  the  whole  is  removed  in 
waggons  to  the  calcination-ground,  and  is  there  tipped 
over  the  bank  for  selection  and  distribution.  From 
this  bank  the  uiineral  is  carried  by  boys  and  girls,  or 
on  donkey-back,  to  the  site  on  which  the  heap  for 
calcination  is  being  prepared.  No  screening  is  neces- 
sary, since,  in  filling  the  wooden  trays  upon  which 
the  mineral  is  carried,  or  the  es])arto  panniers  by 
which  the  donkeys  remove  it,  sutticient  selection  may 
be  made  of  broken  ore,  lumps,  or  smalls  as  may  at 
the  time  be  rerpiired. 

In  the  construction  of  a  heap  for  calcination,  a 
series  of  chimneys— -the  number  being  dependent  on 
the  size  and  disjiosition  of  the  heap— are  l)uilt  up  to 
a  height  of  12  or  1.")  feet,  using  for  this  purpo.sc  the 
larger  unbroken  lumps  of  mineral. 

These  clumneys  communicate  with  one  another 
and  with  the  exterior,  at  intervals  all  round  the  base 
of  the  heap  by  means  of  a  network  of  Hues  similarly 
constructed  of  lumps.  The  broken  mineral  is  laid 
upon  this  base  till  the  chimneys — which  thus  form 
the  apex  of  an  extended  pyramid-are  covered, 
leaving  their  shafts  open  as  vents.  The  sides  of  the 
pyramid  rise  at  an  angle  of  about  .")0°  from  the  hori- 
zontal, this  inclination  being  sufficient  to  prevent 
mineral  running  down,  even  when  ex))osed  to  heavy 
rain.  To  comi)lete  it,  the  heap  has  to  be  externally 
covered  with  small  ore,  to  check  the  rapidity  of  the 
calcination,  and  prevent  the  fusion  of  the  mineral  in 
the  heart  of  the  pile. 

When  thus  preiiared,  the  heap  is  lighted  by  thrust- 
ing burning  logs  of  wood  up  the  mouths  or  openings 
of  the  flues.  This,  at  considerable  inconvenience  to 
the  workmen  engaged  in  it,  is  carefully  attended  to 
for  some  days,  until  it  is  evident  that  the  heap  has 
been  thoroughly  ignited  all  round.  For  mineral,  so 
rich  in  sulphur,  no  foimdation  of  tirewood  is  necessary. 

A  large  number  of  heaps,  adjacent  to  one  another, 
are  generally  lighted  at  the  same  time,  and  the  dense 
suljihurous  fumes  which,  for  many  weeks  or  months, 
are  emitted  from  them,  jireclude  further  careful 
examination  of  each  one  in  detail. 

As  will  be  readily  understood,  perfect  calcination 
is  scarcely  attainable  in  this  way  ;  but  it  must  be 
remembered  that,  in  this  treatment,  calcination  to 
such  a  degree  as  is  effected  in  the  burning  of  pyrites 
for  vitriol  making  is  not  desired.  The  ultimate 
extraction  of  the  insoluble  co]iper  remaining  in  the 
washed  residue  thrown  on  the  waste  heaps,  and 
existing  either  as  undecomposed  mineral,  or  as 
"kernels,"  is  largely  dejiendenton  the  slow  oxidation 
of  the  imperfectly  calcined  mineral. 

In  addition  to  this  semi-calcined  ore,  a  propoition, 
varying  from  2  per  cent,  to  8  per  cent,  of  tlie  total 
mineral  of  the  heaps,  has  generally  to  be  removed 
after  the  operation  in  a  practically  crude  condition. 
This  mineral  is  collected  and  may  be  reconstructed 
into  heaps  for  calcination  as  before. 

The  proportion  of  uncalcined  mineral  thus  sepa- 
rated depends  considerably  on  the  size  of  the  heaps, 
and  where  these  are  small,  with  200  tons  to  500  tons, 
the  ratio  of  .superficies  to  weight  is  so  great  as  to 
yield  the  maxinuim  of  unburnt  ore  ;  while,  when 
the  configuration  of  the  ground  admits  of  it,  heaps 
containing  2000  tons  to  ;?000  tons  will  allow  of  calci- 
nation w'ith  the  mininuun  amount  of  crude  ore. 

While  the  apparent  object  of  this  calcination  is 
the  removal  of  the  greater  part  of  the  sulphur  of 
the  pyrites  as  sulphur  dioxide,  and  the  conversion  of 
the  iron  into  peroxide,  the  real  aim  is  to  obtain  as 
much  as  possible  of  the  copper  in  the  state  of  soluble 


sulphate  accompanied  by  a  small  quantity  of  soluble 
iron  persulphate.  During  the  progre.ss  of  the  calci- 
nation a  considerable  part  of  the  arsenic  is  oxidised 
to  arsenious  oxide,  much  of  it  being  in  this  state 
sublimed  and  dissijiated  in  the  air.  A  further 
portion  is  condensed  on  the  exterior  of  the  heaps, 
])artly  as  oxide,  and  ])artly  as  sulphide,  which 
ap])ears  in  the  characteristic  shades  of  realgar  and 
orpiment.  Of  these  forms  the  only  truly  object  on- 
able  one  in  which,  to  the  copper  producer,  the 
arsenic  can  here  appear,  is  that  of  trioxide.  As 
sulphide  it  remains  jn-actically  permanently  insoluble, 
and  is  not  washed  out  with  the  coi>per  either  in 
the  process  of  lixiviation  in  tanks,  or  yet  from  the 
waste  heaps  to  which  the  wa.shed  calcined  ore  is 
ultimately  consigned.  As  trioxide,  however,  it  yields 
at  once  to  the  lixiviation  in  the  tanks,  and  becomes 
dissolved  along  with  the  copper, 

Under  ordinary  circumstances  where  the  calcination 
process  is  legitimately  carried  out,  the  presence  at 
this  stage,  of  arsenious  acid  in  the  liquors  causes  no 
serious  difficulty. 

These  effluent  liquors  from  the  lixiviation  tanks 
contain,  besides  cupric  and  ferrous  suIjOiates  and 
free  acid,  a  copious  supply  of  ferric  sulphates  which 
give  them  a  brown  or  yellowish  green  colour,  accord- 
ing to  their  degree  of  concentration.  Whether  it  be 
from  the  presence  in  excess  of  ferric  oxide  in  the 
calcined  ore,  or  from  the  already  formed  normal  or 
basic  ferric  sulphates,  the  arsenious  acid  is  readily 
converted  into  ferric  arsenite,  which  remains  soluble 
in  the  free  acid  : — 

Fe,3SO.-i-3H,0  +  As,,0,  =  (Fe,03.As„U;)-f3II,S04. 

In  the  subsequent  continuous  precipitation  of  these 
liquors  by  means  of  pig  or  scrap-iron  the  ferric 
arsenite  is  precipitated  only  in  the  last  tanks  of  a 
series,  when,  the  greater  part  of  the  copper  having 
been  dejiosited,  the  free  acid  attacks  and  becomes 
neutralised  by  iron,  and  is  no  longer  able  to  maintain 
it  in  solution.  Hydrogen  is  freely  evolved  while  the 
iron  is  being  thus  attacked,  and  the  ferric  arsenite 
becomes  more  or  less  completely  reduced  to  ferrous 
arsenite. 

The  arsenic  thus  appears  in  the  la.st  tanks  as  a  fine 
greenish  white  precipitate  rendering  the  liquors — 
whicli  in  the  first  tanks  had  been  clear  and  free  from 
suspended  matter — at  first  milky,  and  ultimately 
w'hite  and  opaque.     In  this  way  it  becomes  mixed 

)  only  with  the  final  portion  of  copper  precipitated, 
and  may,  in  a  great  niea.sure,  be  separated  from  it  by 
a  crude  washing  or  jigging  process  owing  to  its 
lesser  speciflc  gravity. 

Almost  the  last  traces  of  ferrous  or  ferric  arsenite 
may  be  removed. from  copjjcr  precipitate  by  washing 
it  with  a  dilute  solution  of  any  mineral  acid ;  but, 
unless  for  the  richest  preci|,)itate,  this  treatment  is 

'  not  very  often  adopted.  As  a  rule  the  precipitate, 
after  draining  for  a  day  or  two,  is,  in  one  operation, 
dried  and  calcined  in  roverberatory  furnaces,  with 
the  view  alike  of  removing  any  adhering  giajihite  as 
well  as  the  remaining  arsenic.  This  latter  result  is, 
by  such  treatment,  only  very  imperfectly  accom- 
plished, the  greater  part  of  the  arsenic  so  removed 
being  apparently  carried  over  by  the  draught  during 
the  stirring  of  the  charge,  and  is  found  deposited  with 
the  finer  jiarticles  of  copper  in  the  adjoining  dust 

I  chambers  or  flues. 

11.— Local  Treatjient  of  Crqde  Oee  by  Oxidising 
Solutions. 

From  the  foregoing  summary  of  the  calcination 
process  it  will  be  seen  that  for  the  extraction  of  the 
copper  in  a  soluble  form,  the  treatment  pursued  is 
essentially  one  of  oxidation.    The  cujiric  sulphide 


298 


THE  JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.     |Mayi:9.i8£6. 


submits  to  oxidation  more  readily  than  the  iron 

])yrites,  which  practically  fulfils  only  the  office  of 
fuel  in  the  opeiation.  Taking  advantage  of  this  fact, 
and  with  the  view  of  diminishing  the  nuisance  caused 
by  the  evolution  and  escape  into  the  atmosphere  of 
such  enormous  volumes  of  sulphur  dioxide  as  are 
necessarily  given  off  when  the  calcination  jirocess  is 
had  resource  to,  works  have,  in  some  places,  been 
established  for  the  direct  treatment  of  large  (juanti- 
ties  of  crude  ore  by  means  of  oxidising  solutions 
which  remove  only  the  copjier  from  the  ore,  leaving 
all  the  other  constituents  undisturbed. 

Ferric  sulphate,  which  can  generally  be  obtained 
in  abundance  in  dry  weather  as  an  efflorescence  on 
old  heaps  of  calcined  ore,  is  most  conveniently 
employed,  and  in  some  instances  common  salt  is 
added  so  as  to  form  ferric  chloride  or  a  mixture  of 
ferric  chloride  and  ferric  suliihate. 

The  ore  must  be  coarsely  ground,  since  in  the 
lump  state  it  is  impermeable  to  the  solutions. 

Under  such  treatment  the  cupric  sulphide  alone  is 
oxidised  with  reduction  of  the  ferric  solution  and 
liberation  of  sulphur,  thus  : — 

CuS  +  Fe„3S().  =2FeS0,  +  CuSO^  +  S, 
CuS  +  Fe,  CI  c  =  iFeCI ,  +  CuCl  „  +  S, 
and  the  effluent  solutions  for  precipitation  contain 
only  cupric  and  ferrous  salts,  with  perhaps  a  little 
unreduced  ferric  salt  and  soda  r<alts,  when  chloride  of 
sodium  has  been  employed. 

In  this  treatment,  which  is  generally  applied  to 
fresh  crude  mineral,  laid  out  in  permanent  heajis, 
there  is  no  trouble  with  arsenic.  It  remains  undis- 
solved with  the  iron-pyrites,  and  the  copper  pre- 
cipitate produced  is  free  from  any  obnoxious 
impurity. 

III.— Local  Treatment  of  Crude  Ore  by  Slow- 

WEATHEEIXG. 

Another  mode  of  treatment  which  ]iroduces  copper 
precipitate  similarly  pure,  and  which  in  Portugal — 
where  calcination  in  the  open  air  is  entirely  forbidden 
by  law— is  generally  adopted,  consists  in  exposing 
the  ciude  lump  mineral  to  atmospheric  oxidation,  in 
heaps,  well  ventilated  by  Hues  and  shafts  so  as  to 
induce  ercmacausis  or  slow  combustion.  Oxidation 
of  the  cupric  sulphide  principally  takes  place,  the 
temperature  never  being  allowed  to  rise  suflicitntly 
to  drive  oti' sulphur  dioxide. 

In  the  underground  workings  of  these  mines,  where 
the  mineral  is  exposed  to  the  intiucnce  of  air  and 
moisture,  the  temperature  generally  rises,  and  it  may 
be  remarked  that,  notwithstanding  the  presence  in 
excess  of  iron  disulpliide,  the  stalactites  which  gradu- 
ally form,  and,  after  a  while,  dejiend  from  the  roof, 
are  composed  of  cupric  sulphate,  with  an  almost 
inappreciable  quantity  of  ferrous  suli'liate.  The 
action  which  thus  goes  on  in  the  interior  of  the  mine, 
where  the  exjiosed  surface.?  are  necessarily  limited,  is 
the  same  in  kind  as  that  which  to  a  much  greater 
degree  takes  place  in  the  extensive  heajis  of  ciude 
lump  ore,  when  the  weathering  i)rocess  is  adopted. 

The  soluble  copper  is  jieriodically  washed  out  of 
the  heap,  by  Hushing  it  with  water,  after  which  the 
whole  hea]!,  or  a  part  of  it,  is  allowed  to  rest  for  a 
while,  so  that,  under  the  inHuence  of  air  and  moisture, 
further  lumps  of  mineral  may  disintegrate  and  yield 
.soluble  cojiper  before  another  flushing. 

Solutions  thus  obtained  contain  only  cupric  and 
ferrous  sulphate,  and  no  contamination  by  arsenic 
takes  place. 

IV.— Local  Treatment  of  Mineral  by  a  Com- 

lilNATION   OF   THE   PkECEDIM;    MkTHODS. 

In  the  hope  of  realising  the  advantages  of  each  of 
the  foregoing  niodes  of  treatment,  a  compromise, 


embracing  the  essential  features  of  all  three,  has  been 
attempted,  and  it  is  under  this  treatment  that  the 
greatest  trouble  from  contamination  of  the  copper 
precipitate  by  arsenic  arises,  the  arsenic  appearing  in 
its  most  malignant  form. 

When  this  treatment  is  adopted,  the  crude  mineral 
is  laid  out  in  heaps,  well  ventilated  by  longitudinal 
and  transverse  tiues,  and  with  numerous  vertical 
shafts  in  communication  with  them,  precisely  as  for 
treatment  by  the  weathering  process.  Common  salt 
may  or  may  not  be  mixed  with  the  mineral.  The 
weathering  process  is  relied  upon  for  the  gradual 
disintegration  of  the  lumps  of  mineral,  and  the  cost 
of  cru.shing  it  is  thereby  spared.  In  the  weathering 
process,  however,  and  especially  after  the  flushing 
with  excess  of  cold  water,  the  mineral  not  unfre- 
quently  shows  little  disposition  to  begin  reheating, 
often  for  months,  and  to  meet  this  contingency,  small 
clusters  of  crude  ore  are  ignited  round  the  upper 
]iart  of  some  of  the  vertical  shafts.  These  ignited 
clusters  are  isolated  as  carefully  as  possible  from  the 
great  bulk  of  the  crude  ore  in  the  heap,  by  surround- 
ing them  with  a  thick  layer  of  jireviously  calcined 
ore,  and  they  are  then  covered  u)i  by  crude  mineral. 
Besides  wanning  the  adjacent  mineral,  they  are  sup- 
posed to  assist  the  draught  or  intiux  of  air  by  the 
Hues  below,  and  thus  promote  the  weathering  pro- 
cess. 

Again,  taking  advantage  of  the  facility  with  which 
cupric  sulphide  may  be  converted  into  cupric  sul- 
phate by  weak  oxidising  solutions — ferric  sulphate 
alone,  or  with  an  addition  of  common  salt,  is  either 
mixed  with  the  crude  mineral  of  the  heap,  or  is  spread 
over  its  surface,  or  it  is  dissolved,  or  is  jiroduced  by 
oxidation  of  the  ferrous  liquors  employed  in  the 
lixiviation. 

I  Plausible  as  it  may  at  first  appear  to  combine  the 
application  of  these  several  processes,  results  do  not 
justify  it,  and,  when  the  requirements  of  each 
method  come  to  be  examined,  it  will  be  seen  that  a 
complete  realisation  of  the  weathering  process  is 
incompatible  with  the  introduction  in  any  way  what- 
ever of  calcination. 

No  matter  what  care  be  taken  to  provide  against 
the  spread  of  calcination  in  a  heap  containing  any 
large  quantity  of  crude  ore— any  isolated  jiart  of 
which  has  been  ignited — it  is  almost  imjiossible  to 
prevent  it.  The  calcination  may  be  somewhat 
retarded,  but  in  most  cases  it  cannot  be  altogether 
extinguished.  To  retard  it,  or  to  attempt  its  sup- 
pression, recourse  must  be  had  to  the  use  of  water, 
'  and  to  the  blocking  up  of  all  air  channels,  and,  while 
under  these  circumstances  it  is  hopeless  to  expect  any 
btneficial  result  by  weathering,  two  distinct  dis- 
I  advantages  at  once  present  themselves  : — 

1.  By  closing  up  the  air  passages  while  the  heap  is 
in  any  pait  abnormally  heated,  arsenious  acid  is  pro- 
duced. By  the  heat  and  slight  diaught,  it  is  sub- 
limed and  tarried  away  to  cooler  parts  of  the  heap, 
where  it   condenses,  the   closing  of  the   ventilating 

I  shafts  forbidding  its  escape. 

2.  By  the  application   of  water  to  tlie  burning 
I  ]>yrites,  sulphuietted  hjdrogen  is  locally  jiroduced, 

i.nd  this,  acting  upon  previously  formed  sulphate  of 
,  copper,  reduces  it  again  to  an  insoluble  state. 

Even  if  calcined  and  washed  ore  be  used  in  great 
I  (|uantities  to  isolate  the  ignited  clusters  of  mineral, 
I  these  diflicullies  arc  not  surmounted,  for,  as  we  have 
seen,  not  oidy  is  the  original  calcination  of  this 
co-called  "  calcined  ore  "  very  incomplete,  but  there  is 
invariably  mixed  with  it  considerable  iiuantities  of 
sulphide  of  arsenic,  which,  owing  to  tlie  heat,  suffer 
decomiiosition,  and  further  aggregate  the  evil. 

In  the  Hushing  of  a  heap  of  mineral  thus  ab- 
normally heated,  either  for  the  jmrpose  of  subduing 
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tlie  calcination  or  for  extracting  the  soluble  copper 
therefrom,  the  effluent  liquors  for  precipitation  are 
found  to  contain  cupric  and  ferrous  falls,  and 
arsenious  acid.  The  crude  mineral  from  which  the 
arsenic  has  been  volatilised  remains  as  sulphide  of 
iron,  and  cannot— as  when  it  has  been  freely  cal- 
cined— yield  ferric  oxide,  or  soluble  ferric  sulphates, 
with  which  the  arsenic  might  combine. 

When  liquors  such  as  those  just  indicated  are  pre- 
cijiitated  by  pig  or  scrap-iron,  no  sooner  does  copper 
begin  to  deposit  on  the  iron,  than  it  is  accompanied 
or  followed  by  a  dejiosition  of  metallic  arsenic,  most 
probably  in  the  same  way  as  in  the  well-known 
"  Keinsch  "  test  for  arsenic.  Here,  contamination  by 
arsenic,  and  that  in  its  most  malignant  form,  occurs 
immediately,  so  that— unlike  the  result  in  the  preci- 
pitation of  liquors  from  calcined  ore — the  heavy 
granular  copper  of  the  first  tanks,  as  well  as  the  fine 
pulvurent  precipitate  from  the  last  tanks  of  a  series, 
is  found  equally  alloj'ed  with  elementary  arsenic. 

Systematic  washing  and  jigging  of  copper  pre- 
cipitate containing  arsenic  in  this  form,  though  it 
increases  somewhat  the  copper  content,  by  removing 
mechanically  mixed  imi>urities,  such  as  graphite  and 
clay,  proportionately  increases  also  the  arsenic. 
Washing  with  dilute  sulphuric  or  hydrochloric  acids, 
or  with  caustic  alkali,  doe-s  not  sensibly  improve  the 
precipitate.  Calcmation,  with  free  admission  of  air, 
IS  similarly  ineffective,  and  even  if  the  temperature  be 
raised  till  fusion  takes  place,  the  molten  product  will 
be  found  to  contain  copper  and  arsenic  in  the  original 
proportions. 

But  while,  as  I  will  afterwards  show,  the  removal  of 
elementary  arsenic  from  copjier,  difficult  as  it  is,  may 
be  accomplished,  the  most  obvious  course  is,  if  pos- 
sible, to  jirevent  its  appearance  in  this  obnoxious 
form.  There  can  be  no  doubt  whatever  that  what 
may  be  called  "subdued  calcination,"  or  excessive 
heating  with  insufficient  ventilation,  is  the  direct 
and  immediate  cause  of  it. 

If,  therefore,  treatment  by  calcination  be  preferred, 
the  process  should  be  carried  out  in  its  entirety  :  but, 
if  weathering  and  treatment  by  oxidising  agents  be 
preferred,  a  calcining  temperature  in  any  one  portion 
of  the  heap — no  matter  how  inconsiderable  or  how 
carefully  isolated  it  may  be — must  be  scrupulously 
avoided. 

When,  however,  by  the  continual  addition  of 
mineral  thereto,  a  heap  assumes  very  large  propor- 
tions, complete  control  over  it  cannot  always  be 
maintained. 

Owing,  it  may  be,  to  the  irregular  configuration  of 
the  ground  ujion  which  it  stands,  free  ventilation 
throughout  all  its  extent  will  sometimes  be  attended 
with  much  difficulty. 

Excessive  heating  will  at  times  takes  jilace,  ap- 
parently spontaneously,  in  ])erhaps  the  deepest  and 
most  inaccessible  parts  of  the  heap,  and  this  leads  to 
accidental  calcination. 

When  such  unfortunately  occurs,  immediate  steps 
must  be  taken  to  arrest  it,  by  cutting  off  the  air 
supply  and  flushing  the  part  with  water. 

Meanwhile  the  evils  attendant  on  "  subdued  calci- 
nation "  may  be  looked  for  in  the  effluent  liquors, 
and  these  should  be  provided  for  by  any  one  of  the 
following  expedients,  as  local  circumstances  may 
suggest  ;— 

1st.  Considerable  deposits  of  hydrated  ferric  oxide 
may  in  the  summer  months  be  found  in  the  dry  beds 
of  streams,  as  a  result  of  the  oxidation  of  waste 
ferrous  liquors  from  the  mine  or  i)reeipitating  tanks. 
If  this  material  can  be  easily  had,  a  filtering  bed  of 
it  may  be  prepared,  and  the  liquors  may  be  passed 
through  this  before  entering  the  i)recipitating  tanks. 
ind.  When  want  of  sufficient  level,  or  other  local 


consideration,  will  not  allow  this,  soluble  ferric  sul- 
phate may  be  added  directly  to  the  copper  liquors. 

3rd.  When,  at  the  same  works,  calcination  is  con- 
ducted, the  liquors  obtained  by  lixiviating  the 
calcined  ore,  containing  as  they  do  a  superabun- 
dance of  ferric  sulphates,  may,  when  gravitation 
admits  of  it,  be  mixed  with  the  arsenious  liquors 
from  the  heap. 

In  each  of  these  cases  the  aim  is  to  convert  the 
arsenious  acid  into  ferric  arsenite,  in  which  form,  as 
we  have  seen,  it  is  comparatively  innocuous,  and  may 
be  largely  and  easily  removed.  Several  years  ago 
Mr.  Down,  of  the  Tharsis  Company,  proposed  to 
filter  the  liquors  from  calcined  ore  through  limestone 
or  broken  sea-shells  to  neutralise  the  free  acid,  and 
thus  precipitate  and  separate  the  ferric  arsenate  before 
the  liquors  entered  the  cementation  tanks  ;  but 
since  in  this  form  the  arsenic  causes  so  little  trouble, 
and  that  only  in  the  ultimate  ]iortion  of  the  copper 
precipitate,  his  method  has  not  been  largely  adopted. 

When,  by  misadventure,  arsenious  acid  enters  the 
cementation  tanks  with  the  copper  liquors,  it  is  too 
late  to  a4:)ply  any  of  the  foregoing  remedies,  and 
attention  must  then  be  directed  to  the  easiest  method 
of  removing  it  from  the  resulting  copper  precipitate. 

As  I  have  said,  the  treatment  that  usually  suffices 
for  the  elimination  of  arsenic  occurring  as  ferric 
arsenite  in  copper  precijjitate,  is  in  this  case  of  no 
avail.  Calcination  with  common  salt,  in  the  hope  of 
subliming  the  arsenic  as  chloride,  is  quite  futile,  and, 
under  ordinary  circumstances,  co])per  precipitate  thus 
contaminated  can  only  be  worked  up  by  adding  to  it 
poor  sulphuretted  ore  for  the  purpose  of  producing 
"  ore  metal ''  regulus  of  about  35  per  cent,  copper. 

Copper  made  from  such  regulus  Viy  the  usual 
sequence  of  operations  known  as  the  Welsh  method, 
scarcely  comes  up  to  "G.O.B."  quality— that  is,  when 
the  operations  are  conducted  throughout  in  rever- 
beratory  furnaces.  When  blast  furnaces  are  employed 
for  the  production  of  the  "'  ore  metal ''  the  arsenic  is 
sensibly  diminished,  but  not  to  such  an  extent  as  to 
yield  "  best  selected  "  copper  after  the  usual  opera- 
tions for  that  purpose.  The  use  of  such  fluxes  as 
lime,  salt,  carbonate,  or  nitrate  of  soda,  in  the  smelt- 
ing, unless  employed  in  very  great  excess,  has  but 
little  influence. 

Any  process  which  will  completely  eliminate  the 
arsenic,  in  whatever  form  it  may  occur,  without 
throwing  back  a  rich  cojiper  precipitate  of  peihaps 
70  per  cent,  to  80  per  cent,  to  regulus  of  35  per  cent. 
— which  regulus  in  turn  reinures  to  be  submitted  to 
at  least  four  succeeding  operations  before  tough 
copper  can  be  had — will  therefore,  if  not  too  costly, 
be  well  worthy  of  attention.  There  are  two  processes 
which,  to  a  certain  degree,  fulfil  these  conditions,  the 
one  being  a  wet,  the  other  a  dry  method. 

The  wet  method  depends  on  the  solubility  of  ter- 
suljihide  of  arsenic  in  solutions  of  alkaline  polysul- 
phide :  while  the  dry  treatment  is  essentially  a 
pneumatic  process  similar  to  the  Bessemer  process 
lor  removing  carbon  and  silicon  Irom  pig-iron. 

In  ajiplying  the  wet  process  to  cojiper  precijiitate 
in  which  ar.^enic  occurs  to  any  serious  extent  in  its 
most  virulent  form,  it  is  neces.sary  to  reduce  the 
whole  of  the  metallic  copper  to  the  state  of  cupric 
sulphide,  otherwise  the  elimination  of  the  arsenic 
will  not  be  complete.  For  this  purpose,  in  submit- 
ting the  precipitate  to  the  usual  calcination  which  it 
receives  for  the  purpose  of  drying  it,  and  for  burning 
off  graphite,  to  tit  it  for  export,  it  is  most  convenient 
to  add  to  the  charge  a  mixture  of  sulphate  of  soda 
and  small  coal  in  sufficient  quantity  to  convert  the 
greater  part  of  the  cojiper  into  sulphide.  When  the 
reduction  of  the  sulphate  of  soda  is  sufficiently  com- 
plete, the  charge  is  immediately  raked  out  into  a 
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tank  with  a  false  bottom,  containing  a  solution  of 
pulysulplude  of  sodium,  and  is  allowed  to  remain 
there  for  two  or  three  hours.  Meanwhile  the  solu- 
tion is  made  to  circulate  from  beneath  the  false 
bottom  to  the  surface  by  means  of  a  steam  blower, 
and  at  the  end  of  the  operation  the  licjuid  is  in  tliis 
way  removed  to  another  similar  tank  to  be  ready  for 
a  fresh  charge  from  the  furnace.  A  washing  with 
water  which  has  lieen  previously  used  for  the  same 
purpose— which  wash  water  serves  in  time  for  the 
preparation  of  a  new  polysulphide  liath— and  a  final 
washing  with  clear  water  which  may  be  at  once  run 
away,  reduces  the  arsenic  in  most  cases  to  mere 
traces.  If  the  arsenic  be  i)resent  in  small  ((Uantities 
only,  the  calcination  with  coal  and  sulphate  may 
sometimesbe  dispensed  with,  but  in  this  case  the 
bath  solution  must  contain  a  large  excess  of  sulphur 
in  solution.  The  cojqier  precipitate  is  now  in  the 
state  of  suljihide,  and  what  was  originally  an  impure 
metallic  precipitate  of  say  75  per  cent.,  'is  after  the 
treatment  reduced  to  a  comparatively  i)ure  sulphide 
precipitate  of  perhajis  .50  per  cent.  Owing  to  its 
spongy  nature,  the  sulphide  precipitate  may  be  very 
easily  dried  and  calcined  by  waste  heat  from  any 
convenient  Hue,  the  calcination  beginning  almost 
spontaneously  when  most  of  the  water  has  been 
driven  off,  and  the  calcined  residue  consists  of  cupric 
oxide,  with  about  GO  per  cent,  of  copper. 

The  economy  of  this  process  depends  on  the  local 
facilities  for  obtaining  cmde  sulphur  and  suljihate  of 
soda ;  and  in  some  instances — where,  for  example,  gyp- 
sum abounds  in  the  neighbourhood— sulphate  and 
polysulphides  of  calcium  may  be  advantageously 
substituted  for  the  sodium  f  alts. 

The  dry  method  reijuires  that  the  precipitate  be 
thrown  back,  by  addition  of  sulphuretted  mineral,  so 
as  to  form  regulus  of  40  to  4."i  per  cent,  copjier,  or 
even  more,  provided  that  the  rejected  slags  formed 
in  the  production  of  this  regulus  do  not  contain 
more  than  '3  to  'D  j)er  cent,  of  copper  ;  but  the 
sulphur  so  added  is  utilised  as  fuel,  and  after  the 
treatment  only  one  oiieration,  that  of  retining,  is 
reijuired. 

The  pneumatic  treatment  of  copper  ores  and 
regulus  for  the  production  of  metallic  copiicr,  was 
proposed  more  than  30  years  ago,  anterior  in  jioint  of 
time  to  the  advent  of  the  ]5es,semer  process  for  iron, 
and  at  intervals  since  then  it  has  been  resuscitated  by 
various  experimenters.  The  chief  ditticulties  encount- 
ered have  been  in  finding  a  suitable  lining  material 
for  the  vessel  in  which  the  operation  is  conducted, 
and  in  providing  against  the  oxidation  by  the  blast 
of  the  reduced  metallic  copi)er  as  it  forms.  The 
formation  of  a  slag  of  silicate  of  copper,  by  com- 
bination of  copper  so  oxidised  with  the  siliceous 
lining  of  the  vessel,  has  suggested  to  some  the 
arrestment  of  the  process  at  the  stage  of  "blue 
metal,"  or  "  white  metal,"  and  the  consecjuent 
evasion  of  this  ditticulty.  Two  French  metallurgists, 
MM.  Manhes  and  David,  have,  however,  succeeded  in 
overcoming  the  ditticulty  without  thus  interrupting 
the  process ;  and  by  employing  their  converting  vessel, 
98  per  cent,  copper,  jjractically  free  from  all  objection- 
able impurities,  and  containing  only  small  (|Uantities 
of  iron  and  sulphur,  can  in  a  few  hours  be  obtained 
from  copper  precipitate  containing  as  much  as  five 
per  cent,  of  arsenic  in  its  most  objectionable  form. 

The  converting  vessel  employed  by  these  gentle- 
men is  of  the  form  of  a  horizontal  cylincler,  which 
can  be  niade  to  rotate  on  its  axis  by  means  of  a  rack 
and  pinicm.  The  air  blast  enters  the  vessel  in  the 
direction  of  a  tangent  to  the  interior  superficies,  and 
by  rotating  the  ves.tel  the  blast  may  be  made  to  pene- 
trate the  molten  regulus,  at  any  angle,  or  to  any 
desired  depth.     It  may  thus  be  injected  through  a 


superficial  layer  of  molten  sulphide,  without  touching 
any  accumulation  of  metallic  copper  underneath  it. 

The  lining  difficulty  is  met  l>y  making  the  lining 
as  siliceous  as  possible,  regarding  it  as  the  most  con- 
venient means  of  supplying  silica  to  the  oxidised 
iron,  and  making  provision  for  its  frequent  renewal. 

Under  this  treatment  arsenic,  antimony,  and  other 
such  impurities,  are,  for  the  most  part,  oxidised  and 
volatilised. 

I  do  not  know  that  this  process  is  in  use  at  any  of 
the  works  where  the  impure  ])recipitate  is  produced, 
but  .such  precipitate  is  satisfactorily  treated  by  it  at 
Continental  works  to  which  the  jirecipitate  is  sent. 
The  process  is  at  work  in  France,  Germany,  and  the 
United  States,  and  I  believe  the  only  works  at  which 
it  has  been  adopted  in  this  country  are  tho.se  of 
Messrs.  Vivian  .t  Sons,  Hafod,  Swansea.  As  an 
instance  of  how  prejudices  may  be  overcome,  this 
latter  fact  forms  a  strange  commentary  on  the 
o]iinion  expressed  by  Sir  Henry,  then  Mr.  Hussey- 
^'ivian,  when  in  1870  the  Hollway  process  was 
under  discussion  before  the  Society  of  Arts,  to  the 
effect  that  "  the  Bessemer  process  was  quite  inap- 
plicable to  copper  smelting." 

I  cannot  conclude  without  adverting  to  the  method 
of  refining  employed  by  Elliott's  Metal  Company, 
at  Selly  Oak,  near  liirmingham,  in  this  country,  and 
at  several  Continental  and  American  works,  where 
anodes  of  coarse  copper  are  dissolved  and  dejiosited 
electrolytically  in  the  purest  possible  state.  Arsenical 
copper  jirecipitate  might  be  melted  and  cast  into 
suitable  anodes  for  this  process,  but  as  the  resulting 
copper  is  unnecessarily  tine  for  all  but  electrical 
purposes,  the  cost  of  the  treatment,  where  neither 
silver  nor  gold  would  be  recoverable  as  by-products, 
would  scarcely  permit  of  its  general  adoption. 

The  occurrence  of  arsenic  in  copper  li(iuors  obtained 
by  the  Henderson  process  in  this  country,  and  its 
removal  from  these,  has  been  frequently  discussed, 
but  I  am  of  ojiinion  that  in  these  di.scussions  the  all- 
important  question  as  to  the  condition  in  which  the 
arsenic  exists  in  the  respective  liquors  experimented 
upon  has  been  entirely  overlooked. 

According  to  Lunge  ("  Sulphuric  Acid  and  Alkali," 
vol.  i.  p.  tai),Bischof  found  that  when  spongy  iron  was 
used  lor  the  cementation,  arsenic  was  precipitated 
only  after  the  copjier  had  been  precipitated  ;  while 
Gibb,  on  the  other  hand,  affirms  that  he  never  found 
any  trace  of  arsenic  in  solution  after  the  cojiper  had 
been  iirecijiitated,  whichever  form  of  iron  or  solution 
of  copper  might  be  employed. 

These  statements,  contradictory  as  they  appear,  are 
perfectly  reconcilable  one  with  the  other,  on  the 
assumption  that  in  the  first  case  the  arsenic  was 
present  as  ferric  arsenite,  maintained  in  solution  by 
free  acid,  and  that  in  the  second  case  it  appeared  in 
the  liquors  as  arsenious  acid. 

DISCUSSION. 

Dr.  Wallace  said  that  the  author  had  not  referred 
to  the  separation  of  arsenic  as  carried  on  in  Glasgow 
and  elsewhere  in  this  country.  His  impression  was 
that  at  the  works  in  Glasgow  the  arsenic  was  precipi- 
tated by  "  bog  liquor,"  or  the  drainage  of  the  waste 
heaps  of  St.  Kollox,  which  contained  a  large  pro]ior- 
tion  of  sulphide  and  polysulphides  of  calcium.  This 
not  being  available  in  Spain,  he  would  like  to  know 
what  means  they  adopited  there.  He  thought  that 
the  Spanish  method  of  calcination  i>revented  recovery 
of  the  gold  and  silver  present  in  the  ore  :  and  it  v.  as 
only  in  this  country,  where  the  iiyrites  was  first  liurned 
for  its  suljihur,  and  then  calcined  with  common  .s.nit, 
that  the  precious  metals  were  recovered.  Perhaps  the 
author  would  enlighten  them  on  this  point. 
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Mr.  Pattison  asked  if  any  objection  was  raised  in 

tlie  localities  where  these  processes  were  carried  on  to 
the  noxious  fumes  evolved  ? 

The  Chairman  apologised  for  the  lack  of  discussion, 
as  the  subject  was  so  unfainili;u-  to  the  majority 
present.  At  the  same  time  they  all  felt  great  interest 
in  the  question. 

Mr.  FuLToy,  in  reply,  said  :  Dr.  Wallace  has  re- 
niatked  that  no  reference  has  been  made  in  this 
paper  to  methods  of  removing  arsenic  from  copper 
liquons,  as  omjiloyed  in  works  in  this  country,  and  he 
spoke  of  some  method  of  precipitating  the  arsenic  by 
means  of  li(iuors  draining  from  heaps  of  alkali  waste. 
1  would  remind  him  that  at  the  outset  I  professed  to 
deal  only  witli  the  local  treatment  at  the  mines,  which 
of  itselt  is  a  sufficiently  comprehensive  subject.  I 
do  not  see  in  what  way  the  alkali  waste  solution  could 
be  employed  for  the  precipitation  and  separation  of 
arsenic  from  copper  solutions,  since,  by  employing  it, 
both  copper  and  arsenic  would  be  precipitated 
together.  In  treatment  by  the  Henderson  process,  I 
believe  that  arsenic  principally  occurs  in  the  tower 
liquors,  along  with  the  hydrochloric  acid  ;  and  the 
final  washings  of  the  mineral  with  these  li((Uor.s  are 
generally  kept  apart  from  the  purer  solutions  obtained 
from  the  earlier  lixiviations.  Several  years  ago, 
Messrs.  Gibb  i^-  Gelstharp,  of  the  Bede  Metal  AVorks, 
Jarrow-on-Tyne,  obtained  a  I'atent  for  the  precipita- 
tion of  arsenical  copper  from  these  tower  liquors, 
prior  to  their  use  in  the  final  lixiviations.  They 
probably  found  that  these  metals  could  be  jirecipita- 
ted  by  iron,  before  the  free  acid  became  saturated, 
and  the  acid  liquors  thus  purified  were  suitable  for 
the  removal  of  the  last  traces  of  copper  from  the 
mineral,  without  contaminating  it  with  arsenic.  As 
for  the  recovery  of  gold  and  silver  from  the  mineral 
submitted  to  local  treatment  by  calcination,  the  .solu- 
tions formed  are,  for  the  most  part,  sulphate  solutions, 
and  the  noble  metals  are,  under  these  circumstances, 
left  in  the  washed,  calcined  ore.  Attempts  have  been 
made  to  remove  these,  after  the  copper  has  been 
washed  out,  by  treating  the  residues  with  brine.  A 
further  quantity  of  copper  is  thus  obtained,  and  the 
whole  may  be  precipitated  by  iron,  as  argentiferous 
copper,  containing  a  little  gold.  As  a  matter  of  fact, 
however,  treatment  in  this  way  has  not  hitherto  been 
remunerative.  In  reply  to  ilr.  Pattison's  inquiry  as 
to  the  damage  occasioned  by  the  sulphur  .smoke,  and 
the  attitude  of  the  public  towards  this,  I  may  say  that 
before  extensive  operations,  involving  calcination, can 
be  commenced,  it  is  necessary  to  acquire  large  tracts 
of  country  around  the  site  ;  but  this  does  not  prevent 
much  damage  being  falsely  ascribed  to  the  influence 
of  the  smoke,  in  lands  which  have  not  been  so 
acquired,  and  extravagant  claims  for  compensation 
are  being  continually  made. 
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ADDENDUM  ON  THE  USE  OF  ANTIMONY 
MORDANTS  IN  HOSIERY  DYEING. 

BY   HENRY   FORTH. 

The  use  of  tannate  of  antimony  is,  when  compared 
with  the  tannates  of  tin,  of  recent  introduction  as  a 
mordant.  Its  use,  when  jirepared  from  solutions  of 
tartar  emetic  and  tannin,  for  fixing  aniline  colours, 
appears  to  have  been  discovered  in  18(il,  by  Dale, 
though  it  was  but  little  used  till  long  after  that. 
LTpon  hosiery  it  does  not  seem  to  have  been  used  till 
about  five  or  six  years  ago,  for  my  friend  Mr.  ,T.  R. 
Ashwell  tells  me  the  first  time  he  met  with  tannate 
of  antin  ony  upon  dyed  hosiery  was  in  the  year  1879. 
Since  this  date,  antimony,  either  as  tartar  emetic, 
and  more  recently  as  the  double  oxalate  of  antimony 
and  potash,  or  as  the  fluoride,  has  been  increasingly 
and  largely  used  for  the  jiroduction  of  tannate  of 
antimony  as  a  mordant  ujion  hosiery. 

The  great  recommendations  for  the  use  of  tannate 
of  antimony  are — (1)  It  is  a  cheaper  mordant  than 
tannate  of  tin;  (2)  it  jiroduces  faster  or  moreinsoluble 
compounds  with  "aniline"  colours  than  tannate  of  tin  ; 
(3)  goods  so  mordanted  are  very  soft.  Various  state- 
ments, most  of  them  very  intangible,  have  been  made 
respecting  the  poisonous  properties  of  tannate  of 
antimony  as  a  mordant- -p.r/.,  R.  Kaysner,  /.  Soc. 
Chnn.  Ind.  August,  1883,  says  :  "AVhen  tartar  emetic 
and  tannin  are  used  as  mordants,  a  very  small  quan- 
tity of  antimony  is  always  found  in  the  finished  cloth, 
if  the  work  has  been  carefully  executed.  But  when 
the  operation  has  not  been  properly  conducted,  very 
large  quantities  of  antimony  compounds  may  remain. 
As  an  example,  a  piece  of  brown  cloth  was  found  to 
contain  per  sq.  dem.  0'08.jgrm.  of  antimony.  This  cloth 
worn  next  the  skin  jiroduced  troublesome  sores, 
which  however  disappeared  quickly  on  the  removal 
of  the  objectionable  cloth.  It  appears  that  the 
"cloth"  containing  0'085grm.  Sb  per  sq.  dem.,  was 
cloth  used  for  trouser  pockets,  and  not  hosiery  worn 
next  the  skin. 

Experiments  have  been  made  to  obtain  a  very 
large  amount  of  antimony  fixed  upon  hosiery  as  the 
tannate.  I  employed  what  for  hosiery  is  a  very  ex- 
cessive quantity  of  tannin — viz.,  ten  per  cent,  of  tan- 
nic acid  needles — and  then,  after  steeping  all  night,  a 
bath  of  tartar  emetic  at  SUgrms.  per  litre.  Hosiery 
thus  mordanted  was  then  dyed  with  a  common 
magenta  containing  a  trace  of  arsenic,  and  all  opera- 
tions of  rinsing  with  water  and  snajiing  (which  are 
customary)  were  oinitted  ;  the  hosiery  being  simply 
dried  out  of  the  dye  liquor.  This  method  ensured  as 
much  antimony  being  left  upon  the  hosiery  as  was 
])0ssible.  On  analysis  it  was  found  to  contain  l'l(j82 
per  cent,  of  Sb,  and  one  sq.  dem.  only  contained 
0'0214.')grm.  Sb,  or  practically  one-fourth  of  the  Sb 
which  was  upon  the  sq.  dem.  of  Kay.^ner's  cloth.  If, 
however,  the  weight  of  the  hosiery  fabric  per  sq.  dem. 
was  doubled,  a  fabric  would  be  obtained  of  such 
weight  that  rarely,  if  ever,  finds  its  way  into  the 
market  as  hose. 

To  carry  this  further,  this  dyed  fabric  containing 
0'0214.')grm.  Sb  per  s(i.  dem.  I  wore  upon  my  feet  for 
twenty-two  consecutive  days,  and  found  no  irritation 
proceed  therefrom. 

This  case  is  throughout  excessive  as  regards 
the  quantity  of  antimony  upon  the  hose,  and 
every  care  was  taken  to  so  manipulate  the  dyeing 
and  mordanting  that  the  antimony  compounds  might 
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remain  upon  the  hose,  if  not  in  a  soluble  form,  at 
least  loosely,  adhering  mechanically. 

The  use  of  antimony— through,  I  suppose,  its 
novelty — has  met  with  decided  opposition  in  some 
quarters.  Certain  dyers  arc  told  that  tartar  emetic 
being  ]ioisonoiis  and  skin  irritating,  therefore  they 
must  undertake  rmt  to  use  it  in  dyeing  their  goods. 
These  manufacturers  either  forget  or  do  nut  know 
that  whilst  tarter  emetic  is  easdy  soluble,  the  tan- 
nate  of  antimony  which  is  present  upon  their  goods 
is  insoluble.  Many  hosiery  dyers  are  thus  prevented 
from  using  a  mordant  which  they  know  to  be  much 
better  than  tin  for  fast  and  bright  cheap  colours. 

A  most  successful  dyer  tells  me  that  he  always 
soaps  his  cotton  goods  ufter  mordanting  with  tannate 
of  antimony,  and  hefovi'  dyeing.  Thereby  he  removes 
any  loosely-adhering  ])articles  comidetely,  and  ren- 
ders the  mordant  cpiite  iiisoluble.  The  fastness  and 
brightness  of  the  resulting  colours  more  than  repays 
for  the  extra  expense. 

So  much  better  does  he  find  an  antimony  mordant 
than  a  tin  one,  that,  excepting  where  restiictions  are 
forced,  he  has  entirely  adopted  it,  and  has  had  no 
complaints  of  the  dyed  goods  acting  in  a  poisonous 
or  irritating  manner  upon  the  skin. 

Other  dyers  give  me  similar  information. 

This  mordant,  therefore,  I  submit,  after  the 
ordinary  severe  rinsing  and  soaping  combined  with 
friction  always  given  in  hosiery  dyeing,  has  no 
poisonous  or  irritating  action  on  the  skin. 

Tannate  of  antimony  is  used  as  a  mordant  in  pre- 
cisely the  same  way  as  the  tannates  of  tin  are. 
The  method  employed  is  similar,  a  solution  of 
an  antimony  salt  being  substituted  for  a  solution  of 
a  tin  salt,  and  the  goods  saturated  with  ta'nnin  solu- 
tion, are  steeped  in  the  antimonial  solution,  etc.,  as 
we  have  heard  described  as  customary  when  the 
salts  are  employed. 

DLSCUSSIOX. 

The  Chairman  alluded  to  the  double  aspect — 
both  chemical  and  medical— of  the  papers  by  Mr. 
J.  H.  Ashwell  and  ilr.  Henry  Forth,  and  invited 
discussion  both  from  members  and  visitors. 

l)r.  Handford  agreed  with  a  great  deal  that  the 
papers  had  stated  with  regard  to  the  non-irntating 
character  of  nearly  all  colours  upon  dyed  hosiery. 
He  could  not  recollect  a  single  instance  where  he  had 
been  satisfied  that  the  dyeing  matter  had  been  a 
definite  cause  of  irritation.  But  there  were  such 
cases  on  record  ;  though  in  five  or  six  years'  ex- 
perience at  a  large  hosjiital  he  could  not  recollect  a 
single  one.  It  was  well  known  that  the  entrance  of 
small  quantities  of  antimony  or  lead  into  the  sys- 
tem over  a  lengthened  period  had  a  bad  effect,  but 
did  not  necessarily  produce  any  local  irritation.  In 
his  opinion,  undue  importance  had  been  given  to  the 
insolubility  of  these  bodies  in  cold  water.  During 
wear  they  were  moistene<l  with  perspiration  and 
suVijected  to  frictioi},  and  it  was  therefore  necessary 
to  ascertain  whether  they  were  insoluble  in  a  slightly 
acid  solution — such  as  lactic  acid.  IJut  even  if  they 
were  in.soluble  under  these  conditions,  traces  of  them 
might  still  find  their  way  into  the  pores  by  means  of 
friction,  and  so  gradually  pass  into  the  lympathics. 
In  the  J.'tncd  of  February  27,  a  letter  appeared 
describing  a  case  of  severe  irritation  of  the  skin 
arising  from  wearing  a  pair  of  scarlet  socks.  The 
material  was  not  mentioned,  but  was  probably  silk 
or  cotton.  The  socks  were  analysed,  and  two  deci- 
grammes of  arsenic  were  obtained.  Now  it  was  more 
especially  arsenic  which  would  produce  skin  irrita- 
tion, and  many  cases  of  ernjition  had  occurred  in  the 
town  Irom  handling  paints  containing  it.  Chromium 
had  much  the  same  effect.      He  might    add  that 


aniline  dyes  were  much  used  in  colouring    micro- 

scoi>ic  iireparations,  but  were  so  extremely  soluble  in 
water  that  they  were  easily  washed  oft". 

Mr.  WiUTKLKY  thought  that  the  question  which 
ought  to  be  decided  was  whether,  in  the  likely  event 
of  antimony  or  arsenic  coming  in  contact  with  the 
skin,  they  would  produce  irritation.  He  thought 
not.  Here  was  an  isolated  complaint  made  against 
one  jiair  of  socks  out  of  a  large  number  ])repared  at 
the  same  time  and  in  the  same  way.  How  was  it 
that  there  were  not  cases  wherever  the  socks  had  been 
worn  ?  It  was  more  probable  that  the  constitution 
of  the  wearer  was  really  in  fault.  Tartar  emetic  was 
a  skin  irritant,  but  were  all  other  antimony  com- 
pounds, such  as  the  tannate,  irritants  as  well,  any 
more  than  tannate  of  tin  or  iron,  against  which  no 
complaint  was  laid  ? 

Jlr.  Coi.E.MAN  suggested  that  alkali  might  dissolve 
antinwny  and  arsenic  :  and  persjiiration  which  con- 
tained alkali  might  cause  absorption  under  friction. 

Dr.  Ari'LKBY  Stephenson  confirmed  the  remarks 
of  Dr.  Handford.  He  had  never  met  with  any  cases 
attributable  to  irritants  in  hosiery.  On  the  other 
hand,  he  facetiously  remarked  that  distinct  benefit 
accrued  fi  om  the  slight  colouration  caused  by  the  dyes 
coming  oti'  the  hosiery,  for  it  induced  more  freipient 
washing,  and  hence  greater  cleanliness.  The  ett'ect  of 
tartar  emetic  was  general  rather  than  local ;  and  as  to 
dyes  as  a  whole,  he  had  not  found  them  specially 
unwhol-esome  to  those  engaged  either  in  their  manii- 
facture  or  their  ajiplication.  Skin  diseases  arose  more 
from  lack  of  personal  cleanliness  or  ordinary  j)recau- 
tions  than  from  any  other  cause. 

Mr.  tioonALL,  speaking  for  the  hosiery  trade, 
welcomed  the  discussion,  and  said  that  they  were 
desirous  of  challenging  chemical  tests  of  every  kind. 
Hosiers  ought  to  be  prepared  to  state  that  their  dyes 
and  ingredients  were  neither  irritants  nor  poisonous, 
but  jnst  now  they  had  to  face  a  wave  of  .suspicion. 
One  most  difficult  case  that  had  lately  arisen  was 
that  of  a  gentleman  who  had  worn  a  sock  made  of 
cotton  and  silk,  the  silk  part  of  which  was  dyed  with 
picric  acid.  Would  picric  acid  produce  skin  irrita- 
tion !  In  New  York  there  had  been  much  discussion 
about  a  certain  "  bright  cardinal "  imported  from 
Germany,  and  said  to  contain  arsenic,  and  the  local 
mf  dical  officer  of  health  had  taken  up  the  (luestion, 

ilr.  Pentecost  asked  whether  there  were  any 
cases  of  silk  goods  having  proved  irritating  to  the 
skin  ;  and  whether,  when  irritation  had  been  alleged, 
the  goods  were  all  wool,  all  cotton,  or  a  mixture.  If 
thej'  were  cotton  then  tartar  emetic  might  be  accused  ; 
if  silk,  arsenic  might  have  been  the  cause. 

Dr.  HANOKoitD,  in  answer  to  the  (juestion  that 
skin  irritation  attributed  to  dyed  ho.'-iery  might  in 
reality  be  due  to  the  general  health  of  the  wearer, 
said  that  where  they  found  that  the  wearer  had  no 
]irevii)us  irritation,  and  that  his  comiilaint  was  not 
only  local  to  the  parts  in  contact  with  the  hosiery, 
but  also  di.^aiipeartd  when  the  garment  was  left  off, 
one  could  hardly  fail  to  attribute  the  irritation  to 
the  wearing  cif  these  coloured  goods.  As  to  the 
jjower  of  the  skin  to  absorb  iiisolulile  bodies,  there 
was  the  well-known  instance  of  salivation  cau.sed  by 
anointing  the  skin  with  mercurial  oiidment. 

Mr.  Forth,  in  reply,  staled  that  his  remarks  ujion 
antinumy  were  founded  ujion  personal  observation, 
by  wearing  socks  for  a  length  of  time  charged  with 
as  much  antimony  as  they  would  hold. 

Mr.  .1.  1\.  AsuwELL,  in  reply,  said  that  he  fully 
recognised  the  difficulty  as  to  jicrspiration,  and  was 
engaged  in  making  .some  experiments  which  would 
throw  light  upon  tlie  matter.  The  New  York  case 
had  been  referred  to,  but  the  examination  of  a 
medical  olhcer,  as  detailed  in  the  papers  on  the  sub 
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ject,  bad  elicited  that  he  knew  nothing  whatever  of 
the  proper  tests  for  antimony  or  arsenic.  When 
asked  how  he  could  detect  these  bodies,  he  replied, 
in  effect,  "  Very  simply  ;  take  the  red  fabric  and  treat 
it  with  dilute  acid,  and  if  these  bodies  be  ]iresent 
it  immediately  turns  blue.''  At  some  future  date  he 
hoped  to  reopen  the  cpiestion,  and  to  speak  about 
some  mordants  the  action  of  which  upon  the  skin, 
if  not  injurious,  was  at  least  to  be  avoided. 

Jfeetinc/  /fid  April  9,  ISSG. 


OX  SOME  POINTS  IN  THE  ANALYSIS  OF 
OILS. 

BY   LEOS.\.ED   ARCHBUTT,   F.C.S. 

DcRixo  the  course  of  the  last  four  or  five  years  a 
good  deal  of  my  time  has  been  engaged  in  the  exami- 
nation of  oils,  especially  olive  and  rape  oils.  A  con- 
siderable amount  of  information  has  thus  been  gained, 
and  experiments  have  had  to  be  made,  some  of  the 
results  of  which  are  embodied  in  the  following 
jj^aper  ; — 

Maniiienc's  2'emjjeralure  Jieactioii. — Some  years 
ago,  M.  Maument;  proposed  a  very  simple  and  expe- 
ditious method  of  testing  oils,  based  on  the  rise  of 
temperature  which  takes  place  when  the  oil  is  mixed 
with  concentrated  suljihuric  acid.  His  plan  of 
operating  is  to  weigh  50grms.  of  the  oil  into  a  beaker, 
and  place  in  it  a  thermometer  ;  the  temperature  of  the 
oil  having  been  recorded,  it  is  stirred  with  the  ther- 
mometer while  lOcc.  of  strong  sulphuric  acid  are 
added  from  a  pipette,  and  when  the  mercury  ceases  to 
rise,  the  temperature  is  again  recorded.  The  differ- 
ence between  the  two  numbers  thus  obtained  is  the 
"rise  of  temjierature  "  for  the  particular  oil;  and 
seeing  that  this  ranges  from  about  40'-"  C.  for  olive  oil 
up  to  about  1.35'  C.  for  linseed  oil,  it  is  evident  that 
we  possess  in  this  very  simple  jirocess  a  most  valuable 
method  of  testing  oils,  provided  of  course  that  the 
results  obtained  are  constant  for  each  kind  of  oil.  The 
figurespublished  by  ilaumene  were  subsequently  con- 
firmed by  Fehling,  Faisst  and  Knauss,  and  by  Allen, 
and  the  figures  obtained  by  all  these  observers  are  to 
be  found  in  a  pajier  by  Mr.  Allen,  published  in  the 
Aimh/d  for  1881,  p.  102.  where  the  method  is  fully 
discussed. 

In  the  Coinpfeg  Bettdits  for  1881,  Maumene  pub- 
lished some  further  notes  on  the  test,  wherein  he 
stated  that  sulphuric  acid  which  had  been  recently 
heated,  "without  having  lost  the  least  trace  of  water," 
liberated  far  more  heat  with  linseed  oil  than  the 
original  acid.  Allen,  however,  on  repeating  these 
experiments,  failed  to  verify  this  statement,  and  my 
own  observations  confirm  those  of  Allen.  In  explana- 
tion of  Maumenes  results,  Allen  suggested  that  the 
acid  used  must  have  been  a  weak  one  to  commence 
with,  and  that  it  really  did  lose  water  on  heating ; 
but  the  increase  of  strength  must  have  been  very 
considerable  to  account  for  the  very  great  differences 
in  Maumene's  figures. 

It  was  just  about  this  time  that  I  began  to  use  the 
test  very  frequently  in  examining  samples  of  rape  and 
olive  oil,  and  I  soon  found  that  without  great  care 
very  discordant  results  might  easily  be  obtained,  and 
that  even  with  the  greatest  care,  and  the  adoption  of 
every  precaution  to  ensure  uniformity  in  the  mode  of 
operating,  the  figures  yielded  by  the  same  sample  of 
oil  are  liable  to  obscure  variation. 


Thus,  at  the  outset,  I  made  the  two  following 
experiments  : — 

(1.)  Showing  the  Result  of  rsisu  Acid  sot  cakefclly 

PREBEKVED. 
"  Concentrated"  Siili*uilc  Acii!.      EUe  of  Temrerature. 
o.  From  Labnralory  Reagent  Bottle  ..  Ki' C.\      -with  the 

b.  From  a  •■  Win<  hcster" 7G*        I    comesaniole 

i:  From  same  -Winchester."  recently  ^  ^       i   sani^esjimpie 
heated  76*       J 

(2.>  Showing  the  Isflvesce  of  Stibrin'G. 
Rise  of  Teniperature. 

a.  Oil  and  acid  stirred  until  all  the  acid  \ 

had  been  added;  then,  the  ther- 
mometer   held  stationary    in  the  [      With  the 

middle  of  tlie  oil  78  *C.  ;•  same  sample 

of  oil. 

b.  Stirring  kept  up  until  the  tempera-       _      I 

ture  ceased  to  rise   73^°     / 

The  plan  of  working  which  I  then  adopted,  and 
still  employ,  is  as  follows: — 1  use  .iulp/iii>ic  acid  oi 
definite  strength  preserved  in  a  capped  ether  bottle  ; 
a  locc.pipdte,  accurately  graduated  and  kejit  specially 
for  this  test  ;  heakcrf.  No  3,  7oz.  capacity,  of  tall  form, 
which  fit  into  a  "  nest ''  of  cardboard,  having 
hollow  sides  stuffed  with  cotton  wool.  ;  a  centi- 
i/radf  i/ifnnome/ii:  SOgrms.  of  the  oil  to  be 
tested  are   weighed    into    one    of    the    beakers,    to 

i  within  10  or  20  niilligramme.«.  The  bottle  of  acid  and 
the  beaker  of  oil  are  jilaced  in  a  vessel  of  water  until 
both  have  acquired  the  temperature  of  the  water,  the 
thermometer  having  been  placed  in  the  oil.  The 
beaker  is  then  removed  from  the  water,  wijied  outside, 
and  placed  in  the  nest.  The  temperature  having  been 
verified  and  recorded,  lOcc.  of  acid  are  rapidly 
withdrawn  from  the  bottle,  which  is  immediately 
closed  again,  the  acid  is  allowed  to  ffow  into  the 
oil  while  it  is  being  stirred  with  the  thermometer,  and 
the  stirring  is  continued  until  no  further  rise  of  tem- 

I  perature  is'observed.  The  stirring  must  be  so  managed 
as  to  effect  as  perfect  an  admixture  of  the  oil  and  acid 
as  possible,  thereby  ensuring  an  even  development  of 
heat  throughout  the  mixture.  It  is  highly  advisable 
to  keep  at  hand  a  stock  of  oil  of  known  purity,  and  to 
test  .some  of  this  side  by  side  with  every  batch  of  oils 
examined. 

Some  observers  lay  stress  on  the  importance  of 
having  the  oil  and  acid  at  some  constant  initial  f<m- 
peraturt.  I  believe  this  to  be  unnecessary.  Thus, 
the  examination  of  a  large  number  of  samples  of  olive 
oil  have  given  the  following  results  : — 


Initial  Temperature. 


Limits  for  Genuine  Olive  Oil. 


19*  — 20"C 39i'-44i'C.)     Itise  of 

0—12         38i— 45i        -Tempera 


10  - 

7  -  S 


pera- 

W    —13*       )       ture. 


The  vessel  of  water  used  to  equalise  the  tempera- 
ture of  the  acid  and  the  oil  may  therefore  be  con- 
veniently maintained  at  the  temperature  of  the 
laboratory  for  the  time  being. 

So  far,"l  have  said  nothing  as  to  the  strength  of 
the  acid  employed.  The  ugh  it  is  perfectly  well 
known  that  the  heat  developed  depends  to  a  large 
extent  on  the  strength  of  the  acid  used,  noexpeii- 
inents  have  hitherto  been  published  showing  what 
this  variation  actually  is.  The  direction  is  generally 
given  to  use  acid  of  some  fixed  sjiecific  gravity,  but  it 
has  been  shown  by  Lunge  and  Naef  that  the  sj).  gr. 
of  sulphuric  acid  above  a  certain  strength  under- 
goes very  little  variation,  and  moreover  above  98 
percent,  it  decreases.  Some  experiments  of  my  own 
which  were  made  before  the  publication  of  Lunge 
and  Naef's  figures,  confirm  their  results.  Nine 
specimens  of  acid  were  prepared,  calculated  to  differ 
from  each  other  by  1  per  cent  of  real  HoSOj,  and 
each  of  these  was  very  carefully  analysed  by  titration 
with  a    standard    solution    of    sodium    carbonate, 
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methyl    orange    being    used    as    indicator.     Abouf 

Sgrm.s.  of  the  acid  were  taken  for  each  experiment. 
The  .standard  alkali  used  was  set  by  means  of  a 
specially  prepared  normal  hydrochloric  acid,  the 
sp.  gr.  of  which  was  ascertained,  and  which  was 
analysed  by  precipitating  weighed  (juantities  with 
silver  nitrate.  The  volumes  of  acid  and  alkali 
employed  throughout  were  weighed,  so  as  to  avoid 
errors  in  mea.'^uring,  the  alkali  being  added  in  very 
slight  excess,  and  the  solution  then  adjusted  to 
neutral  point  by  running  in  deci-nornial  hydro- 
chloric acid. 

The  following  experiments,  made  with  tliese  acids 
on  three  typical  samples  of  oil,  show  the  intlutnce  of 
the  strength  of  the  acid  on  the  hent  developed  ; — 


centrated  sulphuric  acid"  (free  from  lead),  as  ordi- 
narily supplied  in  Winchesters  by  the  dealers,  is  liable 
to  considerable  variation  in  strength,  Thus,  I  found 
the  acid  in  eight  unopened  Winchesters  varied  as 
follows  : — 

HoBOj  per  cent. 

97     ) 

97     .-Analysed  direotU-. 

9S-3  J 

927 , 


97'4  1  Calculated  fiom 
97-4  ^     s 


93-9  I 
96-8 


specific  gravity. 


Ptrcent.'tge  by 

weight  of  real 

HjSO.. 

ElSE   or  TEMPEli.lTUBE  OBSERVED  CO. 

Genuine  Olive  Oil 

Genuine  Enpe  Oil   Impure  Olive  Oil. 

87-38 

431-,  42i- 

63-,  62"                 4SJ-,  18}- 

9e-71 

42- 

61" 

47      47} 

9o-72 

39 

58 

433    44} 

94-72 

3U} 

54 

JO3    40} 

93-75 

34} 

601 

38}    39 

92-73 

31 

47 

35}    35} 

91-83 

• 

28-,  29i' 

40j",  13* 

321    32} 

With  94-72  per  cent,  acid  the  rise  of  temperature 
was  slow.  With  9.3-72  per  cent,  acid  it  was  very  slow, 
and  with  weaker  acid  it  was  very  much  slower.  The 
results  show  that  there  is  no  advantnge  in  using  the 
weaker  acids  on  the  ground  of  greater  concordance 
m  tlie  results,  so  that  I  prefer  to  use  an  acid  of  97  per 
cent,  strength.  The  sp.  gr.  of  this  acid,  and  of  those 
employed  in  the  above  experiments,  was  taken  by 
Sprengel  tube,  with  every  precaution,  at  00°  F.,  as 
compared  with  freshly  boiled  distilled  water  at  eo'  F. 
The  results  are  as  follows  :  — 


Adopting  all  the  precautionswhich  I  have  described, 
Maumene's  test  leaves  much  to  be  desired.  The  in- 
dications yielded  by  it,  taken  in  conjunction  w-ith 
other  tests,  are  of  very  great  value  ;  nevertheless, 
they  sometimes  vary  in  a  most  unaccountable  way. 
The  results  to  be  found  in  Allen's  "  Commercial 
Organic  Analysis  "  serve  sutiiciently  to  show  what 
each  kind  of  oil  may  be  expected  to  give  ;  but  every 
observer  should  construct  a  table  for  himself,  and 
whenever  a  sample  of  oil  is  tested,  a  comparative 
experiment  with  one  of  the  .same  kind,  and  of  known 
purity,  ought  to  be  simultaneously  made. 

The  following  additional  experiments  were  made  in 
endeavouring  to  find  the  proper  rate  at  which  to  add 
the  acid.    A  genuine  rape  oil  was  used  : — 

Rise  ot  Temperature  I'  C.) 

A.  By  the  method  already  described,  \ 

the  acid  being  allowed  to  flow!  .,  (., 
from  the  pipette  as  fast  as  it  f '"•'"■ 
would  dflivor } 

B.  Same  as  "  A."  but  the   acid   was  ) 

allowed  only  to  dropslon-lutrom  [61,  61,  CI,  CI.  C?,  C3,  62. 
the  pipette I 

C.  Same    as    "  A."    the    acid     being  '  ,,q   pA, 

allowed  todrop  rather  fast ,  fJ.  wj- 


Percentage  l<y  weight 
of  real  HjSO.. 

Specilic  Gravity  at  60?  F. 
(Waterat60°K.  =  rOOOO). 

Ditference. 

97-38 

1-8441 

- 

97-02 

1-8440 

•0001 

96-71 

1-8438 

•0002 

95-72 

1-SC27 

-0011 

94-72 

1-8100 

•0021 

93  75 

1-8378 

•0028 

92-73 

1-8341 

•0034 

91-85 

1-8309 

•0035 

90-73 

1-S23J 

•C054 

(89-73  ?) 

1-8201 

■0034 

Soon  after  I  had  made  these  experiments,  I  obtajned 
an  interesting  confirmation  of  the  results.  A  friend 
of  mine  wrote  me  to  the  effect  that  he  was  getting 
very  much  less  rise  of  temperature  with  olive  oil 
than  the  figures  published  by  Maumene.  I  suggested 
to  him  that  his  acid  was  weak,  and  asked  him  to  .send 
me  some  of  it,  and  also  some  of  the  oil  he  was  testing. 
I  then  tested  his  oils  w-ith  my  acid  and  with  his  acid, 
and  1  took  the  specific  gravity  of  his  acid.  The 
results  are  given  in  Table  A. 

The  acid  which  my  friend  had  used  had  been  sup- 
plied to  him  as  concentrated  sulphuric  acid,  and  this 
led  me  to  test  several  Winchesters  of  acid  from  my 
0^vn  stock.    The  results  sho^ved  that  the  "  pure  con- 


i      From  these  experiments,  it  appears  best  to  allow 
the  acid  to  drop  shiulj/  into  the  oil  ;  but  I  think  it  is 
j  very  probable  that  moie  concordant  results  would  be 
obtained  if  some  better  method  of  mixing  the  oil  and 
I  acid  w-ere  to  be  adopted  than  is  possible  by  simple 
1  stirring  w-ith  the  thermometer.    No  satisfactory  plan 
'  of  effecting  this  has  at  present  occurred  to  my  mind. 
7'/ii'  EUddin  Test. — The  fact  that  olive  and  other 
Don-drying  oils   jiossess   the   projifrty   of   becoming 
converted  into  solid  isomeric  modifications  under  the 
influence  of  nitrous  acid  was  tii-.-t  applied  to  the  de- 
tection of  adulteration  in  olive  oil  by  Poutet,  in  1819. 
Toutet's  reagent  was  prepared  by  dissolving,  at  the 
ordinary  temperature,  (i  parts  by  w-eight  of  mercury 
in  7i  parts  by  w-eight  of  nitric  acid  of  38°  Beaum^ 
(sp.  gr.  r35).    The  solution  so  formed  was  shaken 
with  the  oil  to  be  tested,  in  the  proportion  of  1  part 
by  weight  of  the  reagent  to  12  parts  by  weight  of  the 
oil,  and  the  agitation  repeated  every  ten   minutes 
during  two  hours.    The  bottle  containing  the  now 
possibly  solid  mass  was  placed  in  a  cool  cellar  for 
twenty-four  hours,  at  the  end  of  which  time  the  con- 
sistence of  the  product  was   noted.     If  the  oil  were 
genuine,  a  hard  mass  was  the  result  ;   if  mixed  with 
oils  of  a  drying  character  (especially  poppy  oil),  the 
contents  of  the  bottle  were  fluid,  or  imperfectly  solid. 
By  this  means,   10  ])er  cent,  of  poppy  oil  could  be 
detected,  but  with  a  smaller  proportion  the  results 
were  uncertain. 

I  am  not  aware  that  a  systematic  study  of  this  re- 
action of  Poutet's,  showing  how  far  it  is  really  ajipli- 
cable  to  the  detection  of  adulteration,  and  the  best 
mode  of  applying  the  test,  has  ever  been  made.  Sub- 
sequent observers  appear  to  liave  considered  Foutet's 
reagent  too  troublesome  to  prepare,  or  uncertain  in 
its  indications,  and  have  proposed  others  ;  but  little 
real  advance  in  the  application  of  the  test  appears  to 
have  been  made  since  the  time  of  Poutet, 
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Boudet,  in  1832,  found  that  the  active  principle  of  I 
Poutet's  reagent  was  free  nitrous  acid,  and  he  proposed 
to  employ  the  latter  mixed  with  three  times  its  weight 
of  nitric  acid,  of  r.31  sji.  gr.,  as  a  substitute.  Boudet 
found  that  ..Jiith  part  of  nitrous  acid  is  sufficient  to 
cause  tlie  solidification  of  olive  oil.  Less  than  this  , 
was  without  etfect. 

Faure  made  some  experiments  with  Boudet's  re- 
agent on  mixtures  of  olive  oil  with  poppy  and  walnut , 


At  8°  C— 

Fermented  oil+5/.  Sesame.— Formed  a  solid  but  soft 
mass. 
.,  +5     Cotton.— Formed  a  mass  of  consist- 

ence of  tallow. 
,.  +0     Aracbis.- Gave  a  solid  mass,  softer 

than  fermented  oil  alom  . 

Ruth's  experiments  are  the  only  ones  with  which 
I  am  acquainted  in  which  the  temperature  is  recorded, 
other  observers  having  contented  themselves  with 


Table  A. 


I  OBTAISEP  WITH 

B.'s  Figures. 

My  Acid, 

B.s  Acid, 

8p,  Or.  r8440 

Sp.  Gr.  1-8352. 

1.  Olive  Oil    

39'  C. 

40S 

lOi 

29- C. 

30} 

30j 

291- C. 

31 

3IJ 

2.  Sublime  Olive  Oil 

3.  Finest  Sublime  Olive  Oil 

oils.  100grm,<!.  of  oil  were  mixed  with  3grms.  of  the 
reagent,  and  the  time  required  for  solidification  was 
observed.  The  temperature,  a  most  important  point, 
does  not  appear  to  have  been  recorded. 


Percentaffe  of 

Number  of  Minutes  required  for  Solidification. 

Adulteraut. 

Poppy  Oil. 

Walnut  Oil 

0 

55 

55 

5 

90 

85 

10 

115 

IDS 

20 

215 

117 

30 

680 

310 

50 

1597 

135 

Barbot,  in  1841,  proposed  the  use  of  nitric  acid 
saturated  with  nitric  oxide,  but  the  experiments 
which  he  recorded  show  that  his  reagent  is  decidedly 
less  useful  than  Poutet's. 

Kopp  adopted  the  very  simple  plan  of  adding  to 
9  volumes  of  the  oil  1  volume  of  nitric  acid,  of  I'Sto 
1'4  sp.  gr.,  and  dropping  into  the  nitric  acid  (which 
formis  a  layer  at  the  bottom  of  the  vessel)  some  copper 
turnings.  When  the  evolution  of  gas  had  proceeded 
a  short  time,  the  whole  was  stirred  up  and  set  aside. 
The  indications  obtained  in  this  rough  manner  must 
be  very-uncertain  and  unreliable. 

Lastly,  Jules  Eoth  used  sulphuric  acid,  containing 
56  per  cent,  of  HoSOj,  saturated  with  nitric  and 
nitrous  acids.  The  reagent  was  prepared  by  acting 
on  iron,  in  large  lumps,  with  nitric  acid,  the  nitrous 
gas  evolved  being  passed  at  a  moderate  rate  into 
sulphuric  acid  of  46°  Beaume,  which  at  the  end  of 
six  to  eight  days  { I)  became  .saturated  with  the  gas, 
and  assumed  a  deep  bluish-green  colour,  ijgrms.  of 
oil  were  mixed  with  Tgrms.  of  the  reagent  by  stir- 
ring with  a  glass  rod,  and  the  mixture  then  left  to 
itself.  Some  of  Roth's  results  are  given  in  Table  B 
on  next  page. 

Mixtures : — 
At  5'  C— 
Fermented  oil+10%  Sesame.— Assumed  consistence  of 
honey. 
„  +10     Cotton.— Remained  semi-fluid, but 

more    solid    than    the 
sesame  mixture. 
■r  +10     Arachis. —Became  more  soUd  than 

the  cotton  mixture. 


making  the  test  "  in  a  cool  place."  He  appears  to 
have  adopted  a  very  tedious  method  of  preparing 
his  reagent,  and  the  results  of  his  experiments  on 
mixtures  do  not  at  all  agree  with  my  experience. 

I  have  not  actually  tried  Roths  plan,  but  I  have 
made  a  somewhat  similar  reagent  by  passing  dry 
SOo  (from  one  of  Boake's  siphons)  into  cold  nitric 
acid  of  f42  sp.  gr.  In  about  ten  minutes  a  liquid 
was  produced  which  solidified  olive  oil  in  from  twenty 
to  thirty  minutes  at  10°  C,  a  white  product  being 
formed,  similar  to  that  described  by  Roth.  But  the 
same  reagent  solidified  cotton  oil  in  forty  minutes, 
and  a  mixture  of  olive  with  10  per  cent  of  cotton 
oil  in  twenty-five  minutes,  with  formation  of  a  white 
mass  resembling  that  produced  by  olive  oil  alone  ; 
so  that,  as  a  test  for  cotton  oil  in  olive  oil,  the  re- 
agent proved  to  be  usele.ss.  The  product  yielded  by 
pure  cotton  oil  was  red,  and  that  given  by  rape  oil 
deep  red:  but  10  jier  cent,  of  either  of  these  oils  in 
olive  oil  did  not  sensibly  colour  the  elaidin. 

Some  further  remarks  on  this  reagent  may  be  of 
interest.  At  a  temperature  of  10"  C.  nitric  acid  of 
r42_sp.  gr.  rapidly  absorbs  dry  SOo  gas,  assuming 
at  first  a  red,  and  ultimately  a  brown-green  colour. 
On  continuing  to  pass  the  gas,  a  very  deep  green 
liijuid  separates  out,  which  rises  to  the  surface  and 
continues  to  increase  in  bulk  ;  and  then  a  white 
crystalline  body  forms  in  the  liquid  below,  which 
ultimately  chokes  the  tube.  The  deep  green  liquid 
is  free  from  every  trace  of  sulphuric  acid,  and  con- 
sists wholly  of  nitrous  acid,  with  some  nitric  acid. 
The  white  crystalline  body  is,  I  suppose,  nitro-sul- 
phonic  acid.  By  stopping  the  passage  of  the  gas  as 
soon  as  the  deep  green  liquid  begins  to  form,  a  solu- 
tion is  obtained  containing  sulphuric,  nitric,  and 
nitrous  acids,  with  which  the  following  experiments 
were  made  : — 

Quantities,  of  lOOcc.  each,  of  the  same  sample  of 
olive  oil  were  taken,  and  severally  mixed  with  the 
following  proportions  of  the  reagent.  The  mixtures 
were  placed  in  water  at  lO""  C.  and  shaken  at  in- 
tervals of  ten  minutes  until  solidification  took  place, 
the  test  of  solidification  being  that  the  mass  did  not 
move  on  moderately  vigorous  shaking. 

No.  of  cc.  reagent  used.  Minutes  required  for  solidification. 

Ice 120 

li 55 

24     35 

2i      35 

3|     30 

3J     35 

JO       40 
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Boudet  showed  that  less  than  '05  per  cent,  of  nitrous  ! 
acid  failed  to  cause  the  formation  of  elaidin.  The 
above  e.xperiments  sliow  that  the  increase  of  the  pro- 
portion beyond  a  certain  amount  no  lon,2er  hastens 
the  change.  In  fact,  when  too  much  of  the  reagent 
is  used,  a  portion  simply  falls  to  the  bottom  of  the 
vessel  after  shaking,  and  is  removed  from  the  sphere 
of  action  :  besides  which,  heat  is  developed  during 
the  shaking,  and  the  e.xperiment  may  become  dan- 
gerous. Moreover,  too  large  a  proportion  of  nitrous 
acid  is  disadvantageous,  because,  as  I  have  already 
mentioned,  the  adulterating  oils  themselves  become 
soliditied,  and  the  value  of  the  test  is  spoiled. 


1  '42  sp.  gr.,  a  reagent  can  be  obtained  which  gives  per- 
fectly constant  results,  and  which  will  keep  for  at  any 
rate  several  days.  I  will  describe  exactly  the  way  in 
which  I  proceed. 

I  have  made  out  of  a  piece  of  barometer  tubing  a 
small  measure  which  holds  e.xactly  (igrms.  of  mercury. 
Three  "  measures  '  of  mercury  are  placed  in  a  dry 
stoppered  50cc.  cylinder,  and  l.")'6cc.  of  nitric  acid  of 
\'4-2  sp.  gr.  are  added  from  a  burette.  Action  at 
once  commences,  but  there  is  no  escape  of  gas,  the 
nitrous  acid  being  entirely  absorbed,  with  production 
of  a  deep  green  colouration,  which  slowly  rises  and 
spreads  throughout  the  nitric  acid.     After  a  short 


T.\I!LE     B. 


5'C. 


8'C. 


Summer  Temperature.   I 


24"  C. 


I 
Virgin  olive  oil Solid  in  20—30  mins.  I 


Solid  in  60—90  mins.  I  Solid  in  120  minutes. 


Fermented  oil  —  i  e.,  expressed 
from  olives  which  have  fer- 
menced    


Solidifies  more  slowly  than  virgin  oil— often  only  at  the  end  of  some  hours  in 
summer.  The  product  iasofter,  and  not  white,  like  that  yielded  by  virgin 
oil.  but  greenish-yellow. 


AracUis  oil Solid  in  75  minutes. 


Oleic  acid . 


Behaves  like  arachis  oil. 


Colza  oil  Deep   red   mass,  of 

;  consistence  of  po- 

I  made,  alter  some 


I  Remaining  iluid  for 
some  days. 


Does  not  solidify. 


Sesame  oil 
Cotton  oil.. 


time. 


Does  not  solidity,  but  assumes  the  consistence  of  honey  in  winter. 

After  some  time,  as-  — 

sumes  consistence 
of  tallow. 


Table   C. 
minutes  required  for  solidification. 


Temp.  (»  C.) 

0- 

5' 

10* 

IS* 

20- 

25" 

30" 

Series  1.. 

50 

60 

60 

80 

120 

- 

,.     2.. 

60 

60 

60 

75 

150 

- 

,.     3.. 

_ 

— 

60 

— 

— 

- 

,.     1.. 

— 

60 

— 

— 

200 

— 

.,     3-. 

- 

60 

~ 

- 

- 

( Not  solid  in  eight  hours;  but  at  end  of  twenty-four 
hours  was  a  solid  yellow,  tolerably  firm  mass, 
(     with  a  little  yellow  oil  on  the  surface. 

..     6.. 



- 

— 

— 

230 

- 

„     7.. 

- 

— 

— 



- 

210 

— 

I  now  return  to  the  consideration  of  Poutet's  re- 
agent. As  originally  described,  nitric  acid  of  r35 
sp.  gr.  was  directed  to  be  used,  and  the  proportion  of 
mercury  employed  was  so  adjusted  as  to  practically 
saturate  the  acid  in  the  cold.  The  solution  thus  pre- 
pared has  a  blue-green  colour,  and  very  rapidly 
undergoes  change.  Hence,  it  had  to  be  always  freshly 
prepared,  which  was  certainly  an  inconvenience.  I 
have  only  made  two  experiments  on  olive  oil,  follow- 
ing Poutet's  instructions  exactly,  and  in  one  case  the 
sample  solidified  in  17.")  minutes,  while  in  the  other 
experiment  only  100  minutes  were  required.  The 
temperaturewas  in  each  case  10°  C,  and  the  same  oil 
was  used  ;  but  the  reagent  was  freshly  prepared  for 
each  experiment. 

I  have  found,  however,  that  by  employing  acid  of 


time,  the  cylinder  is  i>laced  in  water  at  10"  C,  the 
stopper  being  tightly  screwed  into  prevent  the  escape 
of  any  red  fumes  which  may  be  evolved.  In  from  five 
to  ten  minutes  the  mercury  has  entirely  disappeared, 
and  a  deep  green  liquid  remains,  with  some  white  solid 
at  the  bottom.  The  stopper  is  cautiously  removed, 
and  the  white  deposit,  if  considerable,  is  dissolved 
up  by  careful  stirring  and,  if  necessary,  very  gentle 
warming.  •96grms.  of  the  oil  to  be  tested  are  next 
weighed  into  a  wide-mouthed  .stojipered  bottle,  and 
3'25cc.  (or  Sgrms.)  of  the  deep  green  reagent  are 
added  from  a  burette.  The  whole  is  then  shaken  up, 
placed  in  water  at  the  required  temperature,  and 
:  again  shaken  at  intervals  of  ten  minutes  until 
soliditication  takes  place,  or  until  further  shaking  is 
considered  unnecessary. 
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I  have  thus  described  the  method  in  detail,  because 
I  think  an  empirical  test  of  this  nature  ought  to  be 
so  described  ;  but  very  likely  it  is  not  necessary  to 
adhere  rigidly  to  all  the  proportions  given.  I  may, 
however,  here  remark,  thai  when  working  at  low 
temperatures,  I  have  found  shaking  at  more  frequent 
intervals  than  ten  minutes  give  less  concordant  re- 
sults. 

The  series  of  experiments  given  in  Table  C  were 
made  e.\actly  as  above  described,  in  order  toacertain — 
(1)  whether  the  results  were  concordant,  and  (2)  the 
intiuence  of  temperature.  The  same  sample  of  olive 
oil  of  superior  quality  was  used  throughout,  and  each 
series  of  experiments  was  made  on  a  difl'trent  day, 
with  a  fresh  reagent. 

After  the  solidified  mass  had  remained  at  the  tem- 
perature of  the  experiment  for  about  twenty-four 
hours  from  the  time  of  starting,  the  hardness  of  the 
elaidin  was  tried  by  forcing  down  upon  it  a  stout 
glass  rod,  ^  inch  diam.  In  this  way  it  was  noted 
that,  with  the  particular  oil  here  used,  the  claidin 
formed  at — 

0°  C.  was  pale  yellow  and  impenetrable  ; 
10°  C.     „      „         „ 


est  were  performed  on  a  large  or  a  small  quantity  of 
oil,  and  in  order  to  settle  this  I  made  three  mixtures, 
viz.  : — 


1. 

-Olii, 

rnis. 

of 

oil 

+ 

Sf. 

nns. 

of 

reagent. 

o 

—48 

+ 

4 

3. 

—12 

J 

4- 

1 

)) 

It 

The  first  two  experiments  were  made  in  stoppered 
bottles  of  dift'erent  sizes,  the  last  in  a  corked  speci- 
men tube.  The  temperature  was  10°  C,  and  each 
mixture  solidified  in  Go  minutes. 

The  results  being  so  far  satisfactory,  I  wished  to 
ascertain  whether  the  reagent  required  to  be  freshly 
prepared.  !My  impression  was  that  so  long  as  it 
mauitained  its  deep  gretn  colour  it  would  be  fit  for 
use.  To  prove  this,  I  made  up  enough  to  fill  a  .'iOcc. 
cylinder.  Two  olive  oils  were  then  tested  with  the 
freshly  made  reagent,  and  the  cylinder  was  stojipered 
and  placed  aside  in  a  cool  and  dark  corner  of  the 
laboratory  for  future  exi)erinients.  This  reagent  has 
given  the  following  results  : — 


20°  C. 
•25°  C. 
30°  C. 
firm. 


,,         ,,  ,,    barely  penetrable ; 

lemon  ,,  ,,    only  just     ,, 

,,         ,,  ,,    easiiv  „  bitt  fair 


The  colour  of  the  product  deepens  as  the  temperature 
is  rai.scd,  and  the  hardness  diminishes. 

These  expeiiments  show  the  importance  of  working 
at  some  uniform  temperature,  and  tlity  also  establish 
the  concordance  of  the  results,  more  esi)ecially  at  low 
temperatures.    The  solidification  at  a  lower  tempera- 


Reagent. 

Temperature  10^  C, 

Freshly  prepared  oO 

1  day  old — 

7  davs  old    — 

10  days  old    60 

U  days  old   50 

l!l  days  old   60 

31)  days  old    GO 


Miuiites  letjuired  for  Soliditiciition. 
Olive  Oil  A.  Olive  Oil  B. 


GO 
70 
Go 

65 


Thus,  so  long  as  the  reagent  is  carefully  preserved 
and  retains  its  deep  green  colour,  it  is  fit  for  use. 

In  Table  D  I  give  the  results  of  experiments  made 
at  10"  C,  on  dift'erent  varieties  of  oil,  and  in  the 
manner  already  described. 


T.\BLE  D. 


Name  of  Oil. 

Minutes  required  for 
Solidilicution  at  10"  C. 

After  24  hours  at  10°  C.  from  time  of  starting. 

Colour. 

Consistence. 

Olive  OiUsuperior)  

Oleic  Acid  (eonimercial)    

"Best  Nut  Oil"  

GO 
50 
CO-90 
ISO 
more  than  sl.t  hours 
160 

mot  solid,  but  very  ) 
1    thict  in  G  hours    / 

— 

canary  yellow 

r  first  blood-red,  uiti-  ) 
Imately  lemon-yellow  i 

pale  lemon 

lemon 

deep  orange 

deep  lemon 

orange 

orange 
orange 

Impenetrable  with  stout  glass  rod 
Easily  penetrable                                  i 
Soft                                                        ! 
Barely  penetrable 
Apparently  solid  • 
Soft 

Buttery 

Mainly  fluid 
Thin  turbid  fluid 

Ncatsfoot  Oil            

Refined  Rape  Oil   

Bottle-nose  Whale  Oil    

Sperm  Oil  (old  sauiple)   

f 'otton  Oil                   

r?pfinpd  Xisrer  Oil      

orange                 1    Thin  fluid                                                 i 
blood-red                 Fluid,  with  good  deal  of  sediment 
lemon                ■    iluch  same  as  original  oil 

orange                1    Very  thick  fluid 
dark  red                 Turbid  fluid 

Cod-liver  Oil    

•  Rape  oil  gave  an  apparently  solid  mass  at  the  end  of 
15°  C.  the  whole  became  fluid.  Moreover  the  stability  of  the 
it  became  converted  into  a  thick  cream. 

ture  takes  place  suddenly,  whereas  at  the  higher 
temperatures  it  is  more  gradual  ;  and  this  explains 
why  the  results  at  higher  temperatures  are  less  con- 
cordant, it  being  more  difficult  to  estimate  the  time 
accurately.  It  became  next  of  interest  to  ascertain 
whether  the  concordance  would  hold  whether  the 


21   hours   at   10"'  C,  but  on  standing  the  bottle  in  water  at 
mass  at  10"  C  if  tried  with  a  glass  rod,  was  destroyed,  and 

It  now  remains  to  consider  the  best  mode  of 
applying  the  test,  so  as  to  detect  fraudulent  admix- 
tures, and  though  I  have  made  a  considerable  number 
of  ex|ieriments  to  investigate  this  point,  they  are 
scarcely  at  present  in  a  .sufficiently  complete  state 
to  record  in  detail. 

D 


308 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      lMay29,i8EC 


The  results  so  far  obtained,  however,  poiut  to  the 
following  conclusions  : — 

(1)  That  the  test  must  he  made  at  a  tomiicrature  not 

lower  than  25°  C,  and  tliat  the  teiii]ierature  must 
he  uniform  throughout  the  experiment. 

(2)  That  the  length  of  time  required  for  solidification  is 

of  far  greater  importance  than  tlie  ultimate  con- 
sistence of  the  elaidin  formed. 

Experiments  made  on  genuine  olive  oils  at  25°  C.  I 
have  given  the  following  results  : —  ' 


E.xpt,  1 
Genuine  Olive  Oil  (of  superior 

quality,  for  eat  int')   200 

Genuine    Olive    Oil    (another 

sample)   230 

8     ai  /Olive  Oil  (3) 200 


Nuiubei"  of  Miimtt-R  required  for 
.Solidlticaticn. 

E.\pt.  2.     Exjit.  J. 


»l. 

(.i). 

(C). 

(7). 

(8). 

(9). 
(10). 
(11). 


300 
300 
310 
330 
305 
370 
370 
390 


230 
260 


210 

230 


The  results  given  in  Table  E  show  the  influence  of 
certain  admixtures  : — 


oil  remained  on  the  top.  These  results  require  verifi- 
cation ;  and  further  experin;ents  need  to  be  made  on 
genuine  olive  oils  from  various  sources,  in  order  to 
put  the  test  on  a  thoroughly  .satisfactory  basis. 

Iodine  Absiiriitiiin. — The  now  well-known  method 
of  examining  oils,  ]iubli.'-hcd  by  15aron  Hiibl  (Dinrjl. 
Pu/i/t.  J.  253,  281),  based  upon  the  different  jiercen- 
tages  of  iodine  which  they  arc  severally  capable  of 
absorbing,  has  already  appeared  in  detailed  abstract 
in  this  Journal,  iii.  ti41  ;  see  also  v.  C8  ;  and  Ckem. 
Keim,  li.  172. 

As  the  process  ajipeared  likely  to  be  of  use  to  me 
in  certain  ca.ses,  I  have  made  a  few  test  exiieriments 
on  rajie  oil,  the  results  of  which,  on  the  whole,  con- 
firm those  of  Hiibl,  which  were  made  on  olive  oil. 

Some  iodo-mercuric  solution  having  been  made  up 
as  directed  by  Hiibl,  150cc.  of  it  were  mixed  with 
a  solution  of  2grms.  of  ])ure  rape  oil  in  pure  chloro- 
form, and  the  whole  diluted  to  exactly  250cc.  The 
stoppered  tiask  containing  the  solution  was  placed  in 
a  cool,  dark  cupboard,  and  at  intervals  25cc.  of  the 
solution  were  drawn  oti'and  titratedwith  N  111  thiosul- 
phate  .solution,  a  measured  volume  of  the  lodo-mer- 
curic  solution  being  titrated  simultaneously,  as  it 
slowly  undergoes  change.     The  quantity  of  iodine 


T.VIiLE    E. 


Oil. 

Minutes  retiuireil  for 
SoliJiacation  at  25°  0. 

After  24  hours  nt  25°  C. 

1 

Colour, 

Consistence. 

Olive 

Oil 

230 

+  10  per  cent 
+  20 

liest  Nut 

300 
310 

lemon  yellow 

■  Softer  than  pure  olive 

+  10       „ 
+  -20       „ 

liape 

320 
from  9  to  11}  hours 

)   pale  orange 
)   deeper  orange 

1  Buttery 

+  10       „ 
+  20 

Cotton . . 

from  9  to  Hi  hours 
more  than  llj  hours 

■  lemon  yellow 

-  Very  soft  huttgr 

The  oils  used  in  these  experiments  are  those  most 
difficult  of  detection  by  the  test.  The  "best  nut  oil" 
itself  behaves  very  much  like  olive  oil,  so  that  its 
intiuence  in  modifying  the  results  could  scarcely  have 
been  expected  to  be  very  considerable. 

Rape  oil  has  a  decided  intiuence  in  retarding 
solidification,  and  also  darkens  the  colour  of  the  pro- 
duct.    The  ett'ect  of  cotton  oil  is  very  marked. 

With  regard  to  other  oils,  sesame  would  probably 
(judging  by  experiments  made  at  a  lower  tempera- 
ture) be  more  readily  detected  than  cotton  oil,  and 
the  more  strongly-drying  oils  would  exert  a  still 


present  was  about  eighty  per  cent,   more  than  the 
amount  capable  of  absorption  of  the  oil. 


Pereentag:e  of  Iodine 
absorbed. 


Length  of  time 
fron\  starting. 

1^  hours    98  3 

3i      „        99-8 

5,      ,,        100-4 

24       , 100-6 

5S       „        99-7 

Two  grammes  of  the  same  sam]ile  of  rape  oil  were 
next  taken,  dissolved  in  chloroform,  and  diluted  to 


Table   1''. 

Volume  of  N/lOThiosulphate  Solution. 

c;. 

cu. 

cc. 

cc. 

cc. 

(1)  Corresponding  to  the  absorbed  Iodine  

15-37 

3-57 

13-07 

7-08 

15-67 
10  90 

15-83 
11-32 

15-93 
18-18 

100-8 

97-3 

992 

99-2 

100-2 

greater  effect.  Among  the  latter  is  poppy  oil,  which 
appears  to  have  a  mo.st  remarkable  intiuence  in  pre- 
venting the  formation  of  elaidin.  Some  experiments 
which  I  made  some  time  ago  with  a  particular  .sam- 
ple of  poppy  oil,  showed  that  10  per  cent,  entirely  pre- 
vented .solidification  at  15"^  C,  and  with  5  per 
cent.,  though  solidification  took  place,    some    iluid 


lOOce.  lOcc.  quantities  of  this  solution  were  trans- 
ferred to  five  stoppered  bottle.s,  and  to  the  ccuitents 
of  each  bottle  there  w.is  added  an  increasing  propor- 
tion of  iodine  solution.  The  bottles  were  then 
placed  in  a  dark  cupboard,  and  the  contents  titrated 
at  the  end  of  3]  hours.  (See  Table  F.) 
The  results  of   these  experiments  show  that,  in 
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order  to  obtain  the  maximum  absorption,  it  is  neces- 
sary to  add  about  double  the  quantity  of  iodine 
actually  absorbed,  and  to  allow  the  solution  to  stand 
at  least  from  three  to  six,  but  not  more  than  twenty- 
four,  hours  before  titrating. 

I  have  confirmed  several  of  Hiibl's  figures  for 
different  varieties  of  oil,  and  have  slightly  extended 
them.  The  same  has  already  been  done  by  1!.  W. 
^loore  (C/ii'jn.  A'eivs,  li.  172). 

In  Table  (t  all  these  re.sults  are  recorded 
side  by  side,  and  they  ."how  a  very  .satisfactory 
agreement.  The  process  is  comparatively  simple  in 
execution,  and  may  be  looked  upon  as  a  vakuibel 
addition  to  the  existing  methods  of  assaying  certain 
kinds  of  oil. 


during  the  past  three  years.  They  nearly  all  repre.sent 
large  bulks  of  oil,  were  received  at  different  seasons  of 
the  year,  and  under  circumstances  best  calculated  to 
ensure  their  genuineness. 

The  oils,  r,-2  in  number,  are  placed  in  the  order  of 
their  specific  (jravitiex,  which  range  from  '0132,  the 
lowest  result  which  I  have  yet  obtained,  up  to'91.59. 

7  samples  have  a  sp.  gr.  below  •9U0 
27        ,,  ,,  ,,        alovc  -ftlSS,  but  below  •!il.-iO 

IS       ..  ,,  ..  .,      -yud -illlO 

I  have  no  results  of  oils  of  e.xactly  •9100  sp.  gr. 

The  second  column  in  the  table  gives  the  rise  of  fern- 
jterature  oJnierved  im  jnl.ring  the  oih  with  nu/pliurii' 
acid,  and  I  have  only  included  those  figures  which 


T.vnLE   G. 


DEScniPTioN  OF  Oil 
oil  Pat. 

Percentage  of  Iodine  Absorbed. 

Description  of  Oil 
OR  Fat. 

I'ERCENTAOE  OF  lODINE 

Absorbed. 

Hiltl. 

Moore. 

Archbutt. 

Htlbl. 

Moore. 

Archbutt. 

156  and  160 

1552 

Castor  Oil  

84 '0  to  817 

84-3 
82-7  and  83-9 

Menhaden  Oil 

117-9 

Olive  Oil 

81-6  to  81-5 

83-0 

Hemp-seed  Oil 

113 

— 

— 

Olive-kernel  Oil 

81-8 

— 

— 

Nut  Oil 

142  to  114 

84-3 
80-4      - 

Poppy  Oil  

133  to  137 

134 

— 

liottle-nosc  Oil 

_ 



Niger  Oil 

- 

— 

132'9 

Neatsfoot  Oil    

— 

— 

719 

Pumpkin-seed  Oil  . . 
Horse  Oil 

121    ■ 

— 

107  0 

Bone  Oil 

CO  to  70 
.^i7'fi  to  fiO 

01 -9 

50  and  M 

fO-3 

- 

Lard 

105  to  108 

105'9 

Cotton  Oil  

105  to  108 
101  to  105 

lOS-7 

105-Q 
97-G 

Palm  Oil 

50-4  to  52-4 
49 
10 

- 

(-"Arachis  "  Oil.. 

Laurel  Oil  

"Ground  Nut"  Oil 

Tallow 

■ 

"Best  Nut" Oil. 

- 

— 

81G 

Fut  from  Suint 

3G 

— 



V" Pea-nut"  Oil.. 

— 

87-4 

— 

Cacao  Butter    

34 

_ 



Rape  Oil 

07  to  105 

103-6 

lOO'S  to  10"'l 

Nutmeg  Butter   

Butter  Fat 

Beiinc  Oil   

102'7 

31 

32  8;19'5t;380 
89 

Apricot-kernel  Oil  . . 

99  to  102 

— 

Cocoa-nut  Oil   

8-9 

_ 

Almond  Oil    

97-5  to  98-9 

98-1 

— 

Japan  Wa.x    

4-2 

_ 

_ 

Mustard-seed  Oil    . . 

- 

96-0 

- 

*  The  "  Best  Nut  Oil  was  a  non-drying  oil  of  sp.  gr.  -916.3,  giving  a  solid  elaidin  in  seventy-five  minutes  at  10°  C.  by  the 
method  I  have  described.  The  '  Ground  Nut"  Oil  showed  a  decided  tendency  to  dry.  had  a  sp.  gr.  of  -9192,  and  did  not  yield 
a  solid  chiidin.    Both  samples  yielded  a  considerable  proportion  of  arachidic  acid  by  Kenard's  process. 

t  In  an  advanced  stage  of  decomposition. 


Bape  Oil. — The  most  useful  determinations  to  aid 
us  in  giving  an  opinion  upon  rape  oil  arc- 
Specific  gravity. 

Kise  of  teiiiijerature  with  sulpliuric  acid. 
Percentage  of  alkali  required  for  sajionilication. 
Viscosity. 
Melting-point  of  fatty  acid.s. 

In  each  of  these  some  variation  must  be  allowed. 

In  the  Chemical  Keirs  for  1874,  Coleman  stated  that 
the  sp.  gr.  of  genuine  refined  rape  oil  never  exceeds 
-f)160.  I  am  not  aware  that  this  statement  has  ever 
been  called  in  question  ;  and  Jlr.  Allen,  in  his  "  Com- 
mercial Organic  Analysis,"  has  adojited  the  figure.  I 
have  found  it  to  be  a  jiracticable  working  limit  in  the 
examination  of  a  large  number  of  commercial  .sanqiles ; 
and  whenever  a  sample  has  come  to  me  from  a  source 
which  I  consider  specially  reliable,  I  have  always 
found  the  sp.  gr.  fall  below  -'.llGO. 

1  have,  therefore,  used  this  figure  as  my  iirincipal 
guide  in  selecting  the  typical  samples  given  in  Table  H 
from  among  those  which  have  passed  through  my  hands 


have  been  obtained  with  <J7  per  cent  acid.    These 
results  may  be  arranged  as  follows  : — 

Sp.  gr.  of  oils.  Rise  of  Temperature  observed.    ('  C.) 

-9I32--9i:i9 55"-f0'  :-Avei age  ,  .58*  )  Average  of 


-9140- 
-9150- 


-9149. 
•9159. 


.56— G2 
.55—64 


.58J    -  the  w  liole 
.59i  j       59'  C. 


The  third  column  contains  the  j/ercentar/e  of  potash 
required  for  gaponif  cation  of  the  oils.  These  results 
may  be  collected  thus  : — 

Sp.  gr.  of  Oils.  Percentage  of  KOH  retjuireil. 

-9I.S-2— 9139. . . .  17-00— 1725 :— Average.  .17^17  )  Average  of 
-9140— -9U9.... 17-04— 17-47:—  „  . .17-29  ^  the  whole 
•9Io0~-9159....17-19-17-G4:-        „        ..17-3lJ       17-30. 

Or  the  figures  may  be  arranged  in  this  way  : — 

Percentage  of  KOH  reciuired. 
17^0  to  17-1  bv  4  samples. 
17-1  .,  17-2  ,.  12  ., 
17-2  „  17-3  „  9  „ 
17-3  .,  17-4  „  14  „ 
17-4  „  17-3  „  11  ,, 
17-5  „  17-0  ,,  I  „ 
17-G  "  17-7  „     1      „ 
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Table  H. 

Specific  Gravity 
at  15  5'  C. 

Rise  of  Tempera- 
ture with 
H,SO.  of  97% 
Strength  C  C). 

PercentJige  of 

KOH  required  for 

Sapouitication. 

1708 

Viscosity  iu 
Secocds  at  15  5°  C. 

Free  Acid  Calcu- 

lateil  to  Oleic 
Acid  (per  cent.). 

M.P.  of  Fatty 

Acids  by  Capillary 

Tube  Method 

('  0.). 

IJnsapoDifiable 
Matter  (per  cent ). 

•913-2 

— 

— 

2^1 

_ 

•91.13 

— 

1711            ' 

616 

31 

- 

— 

•9i:i5 

- 

17-00 

G47 

23 

— 

33 

■913G 

— 

17^25 

CIO 

2-4 

— 

— 

•9138 

55* 

17-23 

— 

4-9 

— 

— 

•9138 

58 

17^25 

1 

— 

21 

— 

— 

•9139 

60 

17^2o 

.         - 

31 

— 

- 

•9110 

59J 

17^12 

— 

2-5 

— 

•9110 

GO 

i7-:ia 

— 

2-0 

— 

- 

•9110 

57J 

17-U 

— 

21 

— 

— 

•9U1 

— 

17-20 

G33 

1^7 

— 

— 

•9111 

CO 

17-3G 

— 

2-9 

— 

— 

1 

•9141             t 

57 

17-36 

1 

2-6 

— 

— 

•9111 

CO 

17-47 

— 

2^1 

— 

— 

•9112 

— 

1701 

7G2 

1-3 

_ 

2-9 

•9112 

5Si 

17^17 

— 

21 

— 

— 

•9112 

5G 

1719 

— 

21 

— 

— 

•9112 

5C} 

17-OS 

70G 

1-9 

21 

r95 

1 

•9112 

57 

17-13 

23 

— 

— 

•9111 

— 

17-19 

— 

24 

— 

— 

■9111 

— 

17-19 

631 

VS 

— 

— 

•9115 

59 

17-3G 

636 

"•5 

— 

— 

•9113 

CO 

17-17 

— 

34 

— 

— 

•9115 

Clt 

1712 

620 

2-2 

- 

•9UG 

G2 

17-42 

— 

4^3 

20 

— 

■9117 

— 

17-39 

639 

5^1 

19 

1'25 

•9117 

581 

17-23 

— 

2^0 

_ 

— 

•9117 

57.V 

17-19 

— 

2-0 

— 

— 

•91  IS 

- 

17-30 

Ki7 

4^1 

_ 

- 

•91  IS 

57 

17-19 

2^8 

20 

- 

•9HS 

- 

17-25 

635 

3^0 

205 

- 

•9118 

GO 

17-25 

648 

30 

— 

1-4 

■9119 

— 

17-41 

645 

47 

— 

— 

•9119 

57 

17^30 

636 

29 



— 

•9150 

— 

17-42 

25 

•9150 

eoi 

17^61 

— 

S^3 

— 

— 

•9150 

— 

17-30 

612 

2^8 

— 

- 

■9151 

— 

17^19 

- 

— 

_ 

- 

•9151 

- 

1717 

605 

2-8 

— 

- 

■9151 

5SJ 

17^19 

2^0 

— 

-- 

•9151 

i              63} 

17^36 

620 

■20 

19 

- 

■9152 

- 

ir.V) 

— 

— 

— 

— 

•9152 

1              _ 

17-30 

;       C31 

;co 

— 

— 

•9152 

36 

17^19 

— 

33 

_ 

— 

•9132 

55 

17 -SO 

_ 

i^l 

_ 

— 

•915G 

55 

1725 

_ 

43 

_ 

— 

•9157 

Gl 

1717 

coc 

2-3 

— 

- 

•9157 

- 

173S 

coo 

1              ■*'" 

184 

- 

■9158 

CI 

17^."0 

_ 

24 

— 

— 

•9159 

— 

17-36 

_ 

_ 

_ 

— 

•9159 

— 

1719 

636 

55 

20 

— 
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The  great  majority  of  rape  oils,  therefore,  require  less 
than  17T)  per  cent,  of  potash  for  their  complete 
saiionificatioii. 

In  examining  rape  oil,  I  have  frei|uently  derived 
considerable  assistance  from  a  deteiniination  of 
i'i.sc}!<ili/.  Reference  to  the  table  will  show  that  in  no 
case  has  the  oil  taken  less  than  (500  seconds  to  flow 
out  of  my  tube  ;  and  it  will  be  noticed  that  a  number 
even  so  small  as  this  is  only  met  with  among  the 
heavier  oils  on  the  list,  and  those  which  either 
develop  an  abnormal  amount  of  heat  with  sulphuric 
acid,  or  reipure  more  potash  than  usual  for  saponili- 
cation.  In  each  case  where  the  time  required  was 
less  than  (;25 — fi30  seconds,  there  is  something  abnor- 
mal about  the  sample.  Two  instances  will  be  observed 
in  which  more  than  700  seconds  were  reipiired. 
Cotton  oil  has  considerably  less  viscosity  than  rape 
oil,  linseed  oil  less  still.  Menhade;n  and  other  com.mon 
fish  oils  resemble  lin.seed  in  this  respect. 

'J7ie  Free  Fath/  Arid  of  rajie  oil  is  seldom  large. 
When  the  t>il  is  to  be  used  for  burning,  it  is  of  the 
greatest  imiiortance  that  the  proportion  should  be  as 
small  as  possible. 

Tlie  Melthig  jioint  of  the  FetUij  Aeida  of  rape  oil  is 
a  useful  confirmatory  test.  The  figures  given  in  the 
table  were  obtained  by  the  ordinary  capillary  tube 
method  ;  but  I  think  a  far  more  satisfactory  plan  is 
that  described  by  Rach,  and  which  consists  in  intro- 
ducing some  of  the  acids  into  a  narrow  test  tube  of 
thin  glass,  and  allowing  them  to  .solidify.  A  thermo- 
meter is  then  moved  about  in  the  acid-s,  which  arc 
very  gradually  heated  by  means  of  a  water-bath,  and 
the  temperature  is  observed  at  which  the  liquid 
becomes  perfectly  clear.  The  melted  acids  are  ne.xt 
allowed  to  cool  again,  and  the  temperature  noted  at 
which  a  cloud  begins  to  form.  The  principal  use  of 
the  test  in  the  case  of  rape  oil  is  to  detect  the  pre- 
sence of  linseed  oil,  whose  fatty  acids  remain  liquid 
at  a  considerably  lower  temperature  than  those  of 
rape  oil. 

The"Unmpon)Jiahle  Matter"  is  the  extract  obtained 
on  shaking  tlie  solution  of  the  saponified  oil  with  ether. 
Itwould,  of  course,  contain  any  mineral  oil  which  might 
be  present.  The  determinations  recorded  in  the  table 
show  that  oils  reijuiring  as  little  as  IT'O  per  cent,  of 
potash  for  saponification  were  free  from  mineral 
admixture. 

'J7ie  reai//ne>'s  vit/i  irhirli  the  Oil  driex  on  expimia-i' 
to  etir  is  a  further  means  of  verifying  the  results  of  the 
other  tests.  The  best  way  to  proceect  is  to  weigh  Igrm. 
of  the-  sample  on  a  watch  glass,  and  an  equal  weight  of 
an  oil  of  known  purity  on  another  similar  glass,  and 
place  the  two  glasses  side  by  side  in  a  water  oven  for  24 
or  more  hours.  Pure  rape  oil  shows  little  tendency  to 
dryat  the  ordinary  temperature,  but  it  becomes  oxidised 
much  more  readily  at  212'  F.  Some  rape  oil  which  I 
smeared  on  a  piece  of  glass  in  October,  18S3,  and 
which  has  been  freely  exposed  to  the  air  in  a  cupboard 
ever  since,  is  not  yet  dried,  though  it  has  become 
considerably  oxidised. 

_  0/ive  Oil. — The  most  generally  useful  determina- 
tions in  the  case  of  olive  oil  are — 

f  Specific  gravity. 

\  Percentage  of  free  oleic  aciil. 

Rise  of  temperature  with  siilpluuic  acid. 

Percentage  of  potash  required  for  saponilicatioti. 

Iodine  absorption. 

Elaidin  test. 

I  have  already  (Anidi/ft,  i.x.  170),  shower  how  very 
variable  the  jiercentage  of  free  fatty  acids  in  olive  oil 
is,  and  that  it  may  range  from  less  than  1  per  cent, 
in  the  finest  varieties,  ui)  to  as  much  as  2.5  jier  cent. 
It  is  clear,  therefore,  that  the  result  of  the  sp.  gr.  test 
must  be  interpreted  in  accordance  with  the  percentage 
of  free  oleic  acid  in  the  sample. 


In  the  examination  of  about  200  samples  of  olive 
oil  (not  all  genuine)  mostly  intended  for  lubrication, 
I  have,  in  only  two  instances,  met  with  more  than  2-1 
per  cent,  of  Jree  fattij  arid,  and  these  .samples  have 
had  the  lowest  specific  gravity. 


No.  1. 
No.  2.. 


Free  Oleic  Acul. 

2.V1%  .... 

21-5     .... 


Sp.  Gr.  at  60^  V 

-9138 

-OlSB 


Among  the  remainder,  the  free  acid  ranged  as 
follows  : — 


'evccntagf  uf  I''ife  Oleic  Aciil. 
20  to  21  

Number  uf 
1 

1.",       10               

10 

10  ,.  l.i   

,T  .,  10   

:u 

(!G 

Less  tluui  3 

J9 

Sumi'lcs. 


According  to  my  experience,  the  spieijic  (/rant//  of 
genuine  olive  oil  containing  le-^s  than  about  5  jier 
cent,  of  free  fatty  acid  does  not  exceed  '917  at  00'  F. 

The  liability  of  olive  oil  to  contain  so  much  free 
fatty  acid  seriously  reduces  its  value  as  a  lubricant  ; 
but  when  the  oil  is  to  be  used  for  burning,  it  may 
prove  a  still  greater  .source  of  trouble.  I  discovered 
this  fact  some  time  ago  when  investigating  the  causes 
of  a  difficulty  in  burning  olive  oil  in  railway  carriage 
roof  lamps. 

The  following  experiments  were  made  with  one  of 
the.se  lamps  : — 

1.  A  sample  of  ./?»(■  o/ire  oil  with  only  To  per  cent, 
of  free  oleic  acid  continued  to  burn  brilliantly  until 
the  supply  of  oil  was  e.xhausted  (about  l."i  hours). 

2.  A  sample  of  refined  rape  oil  containing  2'3  ))cr 
cent,  of  free  oleic  acid  also  continued  to  Inirn  in  the 
same  lamp  until  the  sujiply  of  oil  was  exhausted. 

3.  A  samiile  of  oleic  acid  in  the  same  lamp  com- 
menced to  ijurn  with  great  brilliancy,  but  in  a  short 
time  the  fiame  began  to  fail,  and  in  le.ss  than  one 
hour  was  completely  extinguished,  that  portion  of 
the  wick  above  the  liolder  being  completely  converted 
into  a  brittle  charred  mass. 

4.  To  the  same  sample  of  rape  oil  used  in  experi- 
ment 3,  ')  per  cent,  oleic  acid  was  added.  The  mixed 
oil  continued  to  burn  satisfactorily  for  only  4  to  4A 
hours. 

5.  Experiment  4  repeated,  gave  the  .same  result. 
The  following  further  experiments  were  made  with 

ordinary  olive  oils  : — 


PercenUgo  of  Free 
Oleic  Aciil. 

....    VO    

Lamp  licgan  to 
fiiil  in 

43  hours. 

]j 

....    70    

4J 

0 

12-6    

3i       „ 

D 

18-0    

2i       „ 

These  last  results  were  not  uU  obtained  with  the 
same  lamp,  and  they  are  not  strictly  comparative. 
But  they  serve  to  illustrate  the  facts,  which  are  worthy 
of  further  investigation.  . 

With  regard  to  the  rise  nf  temperatxtre  with  sid- 
/dn/ric  «c«/,  the  figures  given  in  my  remark.?  on 
Manmene's  test  were  not  all  obtained  with  acid  of 
97  per  cent,  strength.  My  experience  with  acid  of 
this  strength  up  to  the  present,  shosvs  that  genuine 
olive  oil  gives  a  rise  of  temperature  of  from  41 3  to 

4.'ii°  C. 

The  saponification  value  of  olive  oil  is  useful,  both 
as  a  test  for  rape  oil,  and  as  a  means  of  detecting 
mineral  oil.  Rut  I  have  never  yet  found  mineral  oil 
used  as  an  adulterant  of  olive  oil.  .     .  ,       , 

The  Elaidin  test  has  already  been  considered. 
What  is  now  wanted  is  a  number  of  experiments  at 
25°  C.  (and  perhaps  30°  C),  made  in  the  manner  I 
have  described,  011  genuine  olive  oils  from  various 
sources. 


312 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      l-Vny  29,  is«t). 


In  conclusion,  I  may  add  the  following  remarks  : — 

Earth-nut  Oil  of  the  best  quality  is  a  non-drying 
oil,  and  its  presence  in  olive  oil  is  not  likely  to 
seriously  reduce  its  value  as  a  hiljricant.  The  only 
means  of  detecting  it,  with  which  I  am  acquain- 
ted, is  Renard's  process*,  based  upon  the  detection  of 
its  arachidic  acid.  The  successful  carrynig  out  of 
this  process  is  a  most  tedious  operatitin  ;  far  too  much 
so  for  it  to  be  useful  in  cases  where  time  is  limited. 
The  results  of  my  experiments  show  that  earth-nut 
oil  delays  the  solidification  of  the  elaidin  at  25"  C.  ;■ 
and  it  may  be  found  possible  to  get  a  suspicion  of  its 
presence  in  that  way,  so  that  Renard's  process  can  be 
used  subsequently  if  required. 

Jiape  Oil  darkens  the  colour  of  the  elaidin,  besides 
delaying  its  solidification.  This  oil  also  reduces  the 
percentage  of  potash  required  for  saponification,  and 
may  be  detected  by  means  of  its  sulphur.  Miiilho's 
test.,  which  consists  in  boiling  the  oil  with  a  10  per 
cent,  solution  of  pure  potash  in  a  silver  dish,  is  one 
method  of  doing  this  ;  but  its  indications  are  uncer- 
tain. In  one  experiment  I  succeeded  in  detecting  5 
per  cent,  of  rape  oil ;  but  in  two  others,  made 
with  the  same  oil,  5,  and  even  10  per  cent,  were 
undetected. 

Cotton  0(7  has  a  very  marked  influence  in  delaying 
the  solidification  of  the  elaidin  at  25°  C.  It  also 
raises  the  sp.  gr.  of  the  oil,  and  increases  the  rise  of 
temperature  with  sulphuric  acid. 

iScsa7ne  Oil  can  be  detected,  even  in  traces,  by 
shaking  the  oil  with  hydrochloric  acid  and  sugar. 
lOcc.  of  the  sample  should  be  mixed  with  5cc.  of 
hydrochloric  acid  (sp.  gr.  I'lG),  containing  'Igrm.  of 
sugar  in  solution.  The  mixture  is  shaken /o;-  cit  least 
ten  minntei',  and  then  set  aside.  I  have  repeatedly 
proved  that  one  drop  of  sesame  oil  in  JOcc.  of  olive  oil 
is  sufficient  to  impart  a  distinct  rose  colouration  to 
the  acid  -nhich  separates  on  standing. 

Poppil  Oil  I  have  already  referred  to,  and  other 
possible  adulterants  call  for  no  special  remark. 

Action  of  Lifiht  on  Olive  Oil. — In  the  Journal  of 
the  C/iemical  Societi/  for  1871,  page  1192,  there  is  an 
abstract  of  a  jiaper  by  L.  Jloschmi  (Gozwtta  C/iim. 
Jtaliana,  i.  580),  in  which  the  author  states  that  olive 
oil,  by  exposure  to  sunlight,  is  bkached,  loses  the 
property  of  giving  a  greenish  colouration  with  acids 
and  with  caustic  soda  ;  loses  also  the  property  of 
forming  elaidin  (I  suppose  this  is  what  is  meant, 
though  the  abstract  is  scarcely  intelligible),  and 
acquires  a  rancid  taste  and  odour. 

Some  time  ago  I  had  a  sample  of  olive  oil  — a  very 
fine  .sample,  and  of  the  usual  i/cllair  colour — part  of 
which  was  kept  in  a  wine  bottle  on  a  dark  shelf,  and 
part  stood  in  a  white  glass  bottle  freely  exposed  to  the 
diffused  daylight  (and  possibly  occa.si()nal  sunlight)  of 
the  laboratory.  This  portion  was  found  after  a  time  to 
have  acquired  a  pale  i/reen  colour,  while  the  other 
portion  was  unaltered.  On  further  examination  the 
tollowing  results  were  obtained  : — 

Same  Oil         .Siinie  Oil 
Orifcliml  Oil.      preaerveil       nfter  exjio- 
in  tho  flarl<.    Burc  to  light. 


Free  Oleic  Acid  1'0% 

Kiscof  tcniporature  with \ •/,.«•  r- 
Sulphuric  Aci.1 J-lu  o  i-. 


.  41-o'C. 


.  52-d"  C. 


Thero  \yas  not  enough  oil  to  make  any  more  experi- 
ments ;  but  I  hope  to  investigate  the  subject  more 
fully,  as  it  is  one  of  great  interest  and  importance. 

•  Some  rcaulta  recently  obtained  with  lliia  process  appear  to 
Bhow  tliat  it  requires  further  investigation. 
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T>R.   RAMSAY  IN  THE  CHAIR. 

ON  THE  JAPANESE  METHOD   OF  MAKING 
WHITE    LEAD. 

BY   R.    W.    ATIilN.SON,   BSC. 

Whilst  living  in  Japan  I  had  the  o]  portunity  of 
seeing  this  process  in  operation,  and  so  far  as  I  am 
aware  no  one  else  has  made  any  mention  of  it  ;  on 
which  account,  and  also  because  it  p.esents  .some 
novelties,  I  trust  I  may  be  permitted  to  give  a  shoit 
description. 

AVhite  lead  is  there  very  largely  u.sed  as  a  cosmetic, 
almost  every  woman  in  Japan  when  fully  cquijiped 
being  painted  on  the  face  and  neck  with  it  to  a 
greater  or  less  extent.  It  is  also  very  largely  used 
by  actors,  especially  by  those  who  personate  female 
characters  (women  not  being  permitted  to  act  on  the 
stage),  and  this  extensive  use  of  the  material  as  a 
cosmetic  offers  a  field  for  medical  research  on 
the  subject  of  lead-poisoning  which  is  perhaps 
uniijue. 

Numerous  cases  are  given  by  Dr.  Taylor,  in  his 
treatise  on  Poisons,  of  lead-poisoning  resulting  from 
the  use  of  white  lead  as  a  ccsmetic,  though  it  is 
jiroper  to  state  that  the  inference  drawn  from  these 
cases  is  disputed  by  M.  Tanquerel,  who  maintains 
that  so  long  as  the  powder  does  not  come  in  contact 
with  any  abraded  .surface,  absorption  into  the 
system  does  not  take  place.  And  so  far  as  I  could 
learn  from  the  evidence  of  M.  Nagayo,  then  Chief 
of  the  Department  of  Public  Health  in  Japan, 
as  well  as  from  conversations  with  actors  and  medical 
men,  none  of  the  usual  symptoms  of  lead  poisoning 
have  been  there  noticed  arising  from  the  use  of  white 
load,  although  cases  of  plumbism  occur  amongst  the 
workmen  engaged  in  its  manufacture. 

The  absence  of  injurious  action  may,  however,  be 
caused  hy  the  ])resence  in  the  powder  used  for  the 
toilet  of  a  large  pro])ortion  of  starch,  which  would 
reduce  the  number  of  points  of  contact  between  tho 
powder  and  the  skin. 

The  following  is  a  description  of  the  method  of 
making  the  white  lead  as  I  saw  it  carried  out  in  the 
works  of  Mr.  Murakawa,  of  Kiyoto,  who  gave  me  all 
the  information  I  asked  for  with  tho  greatest  readi- 
ness. 

Tlic  aiqiearance  of  the  plant  was  certainly  different 
from  anything  found  in  this  jiart  of  tlie  world. 
Around  the  sides  of  the  room  a  platform  one 
foot  high  ran,  and  upon  this,  at  intervals  of  about 


May29.i?8e.i     THE  JOtTENAL  OP  THE  SOCIETY  OF  CHEMICAL  INDtlSTRY. 


313 


three  feet,  ro.se  wooden  cylinders  about  twelve 
feet  high  and  two  feet  in  diameter.  These  are  built 
irp  as  follows  : — A  good  solid  floor  is  first  selected, 
and  upon  this  is  built  a  ] platform  of  brick  about  one 
foot  al  ove  the  groun<I,  supported  at  intervals  of 
about  three  feet  upcm  brick  walls,  which,  with  the 
top,  form  a  recess.  In  the  centre  of  the  roof  of  each 
recess  a  small  round  aperture  is  left  to  receive  a 
coarse  earthen  di.'^h  which  is  filled  with  weak  vinegar. 
The  space  round  this  dish  is  carefully  filled  up  with 
clay,  so  that  to  all  appearance  there  is  no  communi- 
cation between  the  recess  and  the  space  above  the 
earthen  dish.  Over  this  dish  a  half-barrel,  about  two 
and  a  half  feet  high,  is  placed,  provided  with  an  open- 
ing at  the  side  to  allow  access  to  the  dish,  and  usually 
carefully  closed.  About  the  middle  of  the  half-barrel 
a  bamboo  grating  is  made,  upon  which  the  rolls  of 
metallic  lead  rest.  Upon  the  upper  part  of  this  half- 
barrel  re.sts  one  of  the  tubs  used  for  holding  i^id-e 
(Japanese  rice  beer)  with  the  bottom  rt moved  and 
upon  the  top  of  this  one  another  is  jilaced,  and  so  on 
to  the  number  of  four.  The  lower  part  of  the  barrel 
is  a  little  wider  than  the  upper  part,  so  that  the  upper 
barrel  covers  the  lower  one  to  a  small  extent,  and  the 
space  between  the  two  is  tilled  with  clay,  before 
the  apparatus  is  built  up  the  jilates  of  metallic  lead 
have  to  be  prepared.  The  lead  used  at  these  works 
was  brought  from  Mar.seilles.  It  is  first  melted  at  a 
low  temperature  and  poured  upon  a  shallow  iron 
dish  shaped  liked  a  shovel.  The  contact  with  cold 
metal  causes  the  lower  part  to  become  very  quickly 
solid,  while  the  upper  part  is  still  liquid.  The  latter 
is  then  poured  away,  and  a  thin  .^heet  of  lead  is  pro- 
duced, one  surface  of  which  is  rough  and  therefore 
presents  more  points  of  contact  for  the  action  of  the 
vapour  of  acetic  acid.  These  sheets  are  then  rolled 
up  and  packed  vertically  upon  the  taniboo  grating 
before- mentioned.  The  first;  hollow  barrel  is  now 
placed  on  the  top  of  the  half-barrel  and  likewise 
filled  with  rolls  of  lead  in  the  same  way,  and  so  on  ; 
each  barrel  as  it  is  put  in  position  is  [lacked  with 
lead,  whilst  the  uppermost  one  is  covered  with  a 
wooden  cover,  and  the  edges  tightly  closed  by  means 
of  paper  and  glue.  In  the  works  visited  there  were 
21  of  these  cylinders,  all  of  which  were  charged  at 
the  same  time.  Weak  vinegar  is  now  placed  in  ihe 
earthen  dish  and  a  charcoal  brazier  introduced  into 
the  rece.ss,  so  that  it  heats  the  bottom  of  the  disband 
evaporates  the  vinegar.  The  position  of  the  charcoal 
fire-lxix  in  the  rece.ss  is  to  be  carefully  regulated  in 
order  to  avoid  an  excessive  heat  which  would  cause 
the  vinegar  to  be  wa.sted.  Fresh  vinegar  is  added 
from  time  to  time  as  it  is  required,  about  |-litre  per 
day  for  each  cylinder  being  the  average  amount. 
The  temperature  at  the  bottom  of  the  cylinder  was 
found  to  vary  in  different  ca.ses  from  127°  F.  to 
to  148'"  F.  As  all  the  furnaces  were  closed  at  the 
top,  and  removing  the  covers  would  have  caused  loss 
of  vinegar,  it  was  impossible  to  measure  more  than 
one,  which  we  found  to  be  114°  F.,  the  temperature 
at  the  bottom  of  the  same  furnace  being  132'  F.,a 
difference  of  18°  F. 

At  the  end  of  twenty  days  the  covers  at  the  top 
are  removed,  and  if  the  surface  of  the  lead  is  found 
to  be  coated  with  a  white  jiowder  the  process  is 
stojTiied,  although  the  whole  of  the  lead  has  not  yet 
been  converted  into  the  carbonate.  The  apparatus 
is  allowed  to  cool,  and  each  roll  of  lead  as  it  is  re- 
moved is  beaten  to  break  off  the  scale  of  white  lead 
with  which  it  is  covered.  The  scale  is  then  placed 
under  water  in  wooden  tubs  and  con.stantly  agitated 
by  means  of  wooden  [ioles  in  such  a  way  as  to  reduce 
it  to  the  finest  po.ssible  particles  ;  the  milky  liquid 
being  then  i)assed  through  fine  sieves  and  collected 
in  a  settling  vat.    In  the  centre  of  this  vat,  which  is 


about  three  feet  high  by  three  feet  in  diameter,  there 
is  a  cylinder  of  bamboo  gauze,  covered  with  tine  cloth 
in  order  to  prevent  the  passage  of  any  sulid  particles 
into  the  interior,  and  the  water  which  finds  its 
way  through  the  cloth  is  drawn  off  by  means  of  a 
syphon.  In  this  way  the  water  is  rapidly  removed 
and  a  thick  paste  is  obtained,  which  is  further  dried 
in  shallow,  unglazed  earthenware  dishes,  about  two 
and  a  half  inches  deep  and  seven'inches  square,  piled 
upon  one  another  to  a  considerable  height.  Some- 
times these  are  placed  on  the  tops  of  the  cylinders 
in  which  conversion  is  taking  place,  so  that  tbey  are 
gently  heated,  and  by  this  means  the  cakes  of  white 
lead  are  more  quickly  dried.  Before  they  are  iiuite 
dry,  the  cakes  are  cut  into  square  pieces  for  the  con- 
venience of  purchasers,  and  covered  with  paper.  This 
forms  the  first  quality  of  white  lead.  A  second 
quality  is  obtained  by  grinding  the  residue  left^  in 
the  vats  and  on  the  sieves  in  stone  mills,  subnutting 
this  material  to  levigation  and  drying  as  above 
described. 

The  weight  of  lead  put  into  the  twenty-one 
cylinders  amounted  to  .3."j,000lb.  The  vinegar  u.=ed 
contained  0'942  per  cent,  of  acetic  acid,  and  during 
the  twenty  days  for  all  the  cylinders  31.J  litres  were 
used,  which  would,  therefore,  contain  ll'25lb.  of 
pure  acetic  acid. 

No  very  certain  information  was  obtained  con- 
cerning the  amount  of  white  lead  produced  in  one 
operation,  the  workmen  saying  that  27C0lb.  were 
obtained,  and  also  that  it  hllcd  a  barrel,  which  was 
afterwards  ascertained  to  have  a  capacity  of  28]  cubic 
feet,  and  when  full  would,  therefore,  hold  nearly 
12,000lb.  of  white  lead.  It  is  probable  that  the  real 
numl  er  lies  between  the  tw-o  above  given;  but  assum- 
ing the  lower  one  to  be  correct,  it  proves  that  Dr. 
Ure's  theory  is  not  correct  even  in  this  case,  where  it 
is  not  evident  from  what  other  source  the  carbonic 
acid  can  come.  This  theory  supposes  that  a  hex-basic 
acetate  of  lead  is  formed,  Pb(C2H:jOj)2.5PbO,  which 
by  oxidation  breaks  up  into  the  carbonate  and  water, 
thus  : — 

Pb(CoH30).>5PbO  +  80  =  2[{PbC03):.PbH,Oo]  +  H,0. 

On  this  theory  120  parts  of  HiCoOj  ought  to  yield 
l.")5n  of  white  lead,  and  ll'2.5lb.  would,  therefore, 
produce  not  niore  than  145'3lb.  of  white  lead,  whereas 
the  lowest  estimate  is  nearly  30001b.  The  composi- 
tion of  the  white  lead  piroduced  corresponds  with  that 
i  prepared  by  the  Dutch  and  German  methods. 

Oxide  of  lead 8642  per  cent. 

Carbonicacid    11'60    „       ,, 

Water    2-00    „      „ 

100-02 


Those  familiar  with  the  two  feireign  processes  just 
'  mentioned  will  see  from  this  brief  description  in 
what  points  the  .Japanese  method  difi'ers  from  them. 
Whereas  in  the  European  methods  the  source  of  the 
carbonic  acid  is  well-known,  in  the  process  carried 
out  in  Japan  every  care  appears  to  be  taken  to  ex- 
clude the  gases  which  rise  from  the  charcoal  fire;  but 
in  the  absence  of  any  other  source,  I  see  no  way  to 
account  for  the  successful  conduct  of  the  process 
except  by  supposing  that  the  products  of  the  com- 
bustion of  the  charcoal  leak  in  through  accidental 
crevices,  although  only  in  one  case  was  I  able  to 
detect  any. 

The  white  lead  is  sold  of  several  qualities,  the  best 
and  second  best  being  unmixed  with  any  other  sub- 
stance, and  costing  V^d.  and  Td.  per  pound  respectively. 
1  The  two  lower  priced  kinds  are  mixed  with  .starch 
in   the   proportion   of   71b.  white  lead   to    lOlb.  of 
I  starch. 
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ffl)bituary. 


JAMES    MUSPRATT. 

On  Tuesday,  4th  May,  James  Muspratt,  the 
founder  of  the  Sontb  Lancashire  Alkali 
Industry,  which  has  its  principal  seat  in  the 
neighbourhoods  of  Widnes,  St.  Helen.s,  and 
Newton,  with  which  may  be  included  Runcorn 
and  a  portion  of  Flintshire,  died  at  Seaforth 
Hall,  near  Liverpool,  at  the  ripe  old  nge  of  93 
years.  He  preserved  his  strong  and  character- 
istic faculties  to  the  end.  Not  only  wan  he  a 
veteran  manufacturer  and  founder  of  an  in- 
dustry, which  in  the  districts  referred  to  has  for 
many  years  given  employment  to  and  found 
su.stenance  for  hundreds  of  families,  but  he  was 
a  veteran,  and  a  hero  too,  in  the  more  literal 
sense,  in  connection  with  the  service  lie  .saw  and 
strove  to  render,  and  the  moral  courage  he  dis- 
played in  connection  with  the  Peninsular  War 
at  the  commencement  of  this  century.  But,  in 
being  denied  the  dangers  and  glory  of  a  soldier's 
career,  he  was  preserved  for  more  peaceful 
contests  on  higher  ground  than  the  battlefield. 

James  Muspratt  was  born  in  Dublin,  on  the 
12th  of  August,  1793,  and  received  a  good  com- 
mercial education,  which  his  natural  quickness 
and  aptitude  of  acipiiremeut,  as  well  as  love  of 
learning,  enabled  him  to  make  the  most  of.  At 
fourteen  he  was  apprenticed  to  a  wholesale 
druggist  and  apothecary  named  Mitcheltree, 
with  whom  he  acquired  some  practical  know- 
ledge of  chemistry,  which  served  him  well  in 
later  life  when  thrown  on  his  own  resources. 
At  that  time  there  were  no  facilities  for  learning 
science  such  as  exist  at  the  present  day,  but 
the  intimate  knowledge  of  drugs  and  chemicals, 
acquired  in  the  laboratories  of  apothecaries,  gave 
a  practical  training  of  no  small  value.  From 
such  laboratories  sprang  many  of  the  most 
eminent  chemists  of  the  last  generation,  such  as 
Liebig,  Pettenkofer,  and  Nicholas  Leblanc. 

A  (quarrel  with  his  master  terminated  the 
apprenticeship  in  1810,  and  be  returned  home  ; 
but  as  his  father  died  in  or  about  that  year,  and 
his  mother  in  1811,  he  was  left  to  make  his  own 
way  in  the  world.  For  his  mother  he  had  a 
deep  veneration,  and  she  no  doubt  had  great 
intiuence  in  the  development  of  his  character. 
His  father's  small  iirojierty  was  involved  in  a 
chancery  suit,  and,  weary  of  waiting  for  its 
termination,  and  having  exhausted  what  little 
ready  money  he  possessed,  he  embarked  for 
Spain  in  1812  to  join  the  army  and  seek  his 
f 01  tune  as  a. soldier. 

In  Spain,  though  unable  to  obtain  the  commis- 
sion in  the  cavalry  he  coveted,  on  account  of  lack 
of  influential  support,  and  still  hoping  to  attain 
the  object  of  his  wishes,  he  followed  the  track  of 
the  army  far  into  the  country,  enduring  the 
hardships  and  perils  of  a  soldier's  life.  Subse- 
iiuently  he  was  stricken  with  fever  in  JIadrid, 
but  this  his  robust  constitution  enabled  him  to 
conquer,  and  narrowly  escai)ing  falling  a  prisoner 
into  the  hands  of  the  French,  he  reached  Lisbon, 
where  he  obtained  a  minor  post  on  board  a  fast 
sailing  warship,  in  which  he  afterwards  saw 
some  service  off  Brest.  A  less  congenial  post  in 
another  vessel,  rendered  at  length  insujiportable 
by  the  stringent  discipline  inijiosed,  compelled 


him  to  desert  his  ship  at  the  risk  of  his  life.  This 
successfully  effected,  he  returned  to  Dublin, 
where  he  spent  some  short  time  in  literary 
pursuits,  pending  the  decision  of  the  Court  of 
Chancerv  with  respect  to  a  small  property  his 
father  had  left  him.  The  chancery  suit  termin- 
ated, he  found,  as  is  not  uncommonly  the  case 
with  such  suits,  very  little  of  the  property  left 
for  division  among.st  the  family,  and  Mr. 
Muspratt  was  impelled  to  turn  again  to  the 
source  first  pointed  out  to  him  by  his  father 
when  he  apprenticed  him,  and  now  he  seemed  to 
recover  his  right  position  on  the  right  I'ath. 
He  commenced  the  manufacture  of  acetic  acid, 
hydrochloric  acid,  spirits  of  turpentine,  and 
other  chemicals,  and  after  a  few  years  entered 
into  partnership  with  !Mr.  Abbot,  who  possessed 
some  capital,  and  commenced  the  manufacture 
of  prussiate  of  potash  on  a  considerable  scale. 
During  this  period  the  subject  of  the  manufac- 
ture of  artificial  soda  never  ceased  to  occupy  his 
thoughts.  From  one  or  two  treatises  on 
chemistry,  such  as  Nicholson's  Dictionary,  lie 
obtained  a  glimpse  of  the  theory  of  the  manu- 
facture as  proposed  by  Leblanc,  and  from 
calculations  of  the  equivalents  of  the  materials 
used  and  the  products  obtained,  he  saw  a 
prospect  of  large  jirofits. 

But  the  initial  stage  of  the  manufacture— the 
erection  of  sulphuric  acid  chambers — required 
capital  which  he  could  not  command.     After  a 
time  he  became  convinced  that  to  successfully 
compete  with  kelp  he  would  have  to  remove  to 
England,  where  the  raw  materials  of  the  manu- 
facture were  so  much  cheaper.    He  waited  some 
years,  until  he  thought  he  had  acquired  .suffi- 
cient capital  to  risk  the  transfer  of  his  bu.siness 
to  England.    His  partner,  Mr.  Abbot,  would  not 
join   him   in   the  venture,  so   he  came  over  by 
himself  to  Liverpool  in  1822,  and  in  a  few  weeks 
arranged  for  the  lease  of  land  on  the  canal  bank, 
in  Vauxhall  Road,  and  erected  the  works  which 
are  still  in  existence.    The  place  he  took  was  an 
abandoned  glassworks,  and  thecountryroundwas 
quite  unbuilt  on.     Not  having  sufficient  capital 
to  erect  suitable  plant  for  making  suliihuric  acid, 
he  continued  the  manufacture  of  prussiate  of 
potash,  and  with  the  profits  realised  commenced 
the     erection    of    sulphuric     acid     chambers. 
Already  in   Dublin   he  had  erected  sulphuric 
acid  chambers,  and  by  numerous  imiirovemcnts 
he  eventually  succeeded   in   reducing  the  cost 
of    making   the   acid,   part   of  which   he   sold, 
using    the    remainder    for    the    piroduction    of 
hydrochloric  and  nitric  acids,  and  salamnioniac, 
which  he  obtained  by  treating  the  ammoniaral 
liquors    from    the    gasworks.      In     1823    Mr. 
Jluspratt     commenced     the     manufacture     of 
soda   by  Leblanc's   method.     He   effected  con- 
sideralile  improvements  in  the  manufacture  of 
the  crude  soda  (black  ash),  in  which  form  it  was 
first  used  by  the  soap  manufacturers.    Notwith- 
standing the  difficulties  he  encountered  in  in- 
ducing the  soap  makers  to  use  it,  the  advantages 
of  using  the  stronger  and  cheaper  soda  after  a 
time  became  apparent,  and  he  was  forced  rapidly 
to  increase  the  manufacture  in  order  to  meet  the 
demand.     The  black  ash  was  sohl  on  the  basis 
of  20  percent,  of  alkali,  but  usually  tested  24  per 
cent,  and  the  )irice  in  or  about  1824  was  12.s.  per 
cwt.,  equivalent  to  .£'24  jicr  ton  for  48  per  cent., 
but  by  the  year  1830  the  price  was  rcductd  to  IS 
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per  ton  in  bulk  for  black  ash  of  24  per  cent., 
and  the  demand  continued  to  increase  so  niucli 
that  he  erected  works  in  1829  at  >St.  Helens,  in 
partnership  with  Mr.  Gamble,  and  in  1830  com- 
menced the  large  works  at  Newton. 

For  upwards  of  30  years,  notwithstanding  the 
litigation  in  which  he  was  engaged,  ilr.  Mus- 
pratt  endeavoured  to  cheapen  the  cost  of  manu- 
facture by  lessening  the  price  of  the  raw 
materials — coal,  salt,  and  sulphur, — which,  under 
the  stimulus  of  increased  demand,  rapidly 
advanced. 

In  conjunction  with  ]\Ir.  Tennant,  of  Glasgow, 
he  jiurchased  sulphur  mines  in  Sicily,  and  salt- 
works at  Winsford. 

Jlut  the  litigation  referred  to  already,  was  not 
the  only  difficulty  ifr.  Mus]jratt  had  to  contend 
with.  One  of  the  raw  materials  used,  sulphur, 
was  then  a  monoiioly  of  the  Neapolitan  Govern- 
ment, and  in  1.^34—;"),  Mr.  jMuspratt,  in  partner- 
ship with  Mr.  Tennant,  of  Gla.sgow,  bought  some 
mines  in  Sicily,  in  order,  by  introducing  im- 
proved methods  of  raising  the  mineral,  to 
cheapen  the  cost  of  the  article  to  the  consumer. 
The  King  of  Naples,  with  that  short-sightedness 
common  to  governors,  imposed  a  duty  of  £4  per 
ton  on  all  sulphur  exported  to  England,  thus 
giving  a  monopoly  to  a  French  firm,  iMessrs. 
Tair  it  Co.,  of  Marseilles,  and,  as  this  was 
a  manifest  infraction  of  the  treaties,  the 
Engli.sh  protested,  and  this  protest,  sup- 
ported by  the  presence  of  the  British  Fket, 
induced  the  king  to  extend  the  duty  to  all 
sulphur  exported,  which  he  had  a  perfect  right 
to  do.  But  neitlier  king  nor  people  can  infringe 
the  laws  of  political  economy  with  impunity. 

The  effect  of  the  legislation  was  that  M  essrs.  Mus- 
pratt  and  Tennant.whosemineshad  unfortunately 
beeninundaledduring  the  progressof  thenegotia- 
tions,  gave  up  the  enterprise,  and  looked  at  home 
for  a  substitute,  which  they  found  in  iron  pyrites, 
large  mines  of  this  mineral  having  been  found 
in  county  Wicklow,  Ireland.  Many  incon- 
veniences and  ditficulties  were  encountered  in 
its  use,  but  in  a  short  time  these  were  overcome, 
and  the  use  of  native  sulphur  in  the  manufacture 
of  alkali  has  long  been  abandoned.  For  a  time, 
when  the  export  duty  was  remitted  and  sulphur 
fell  to  its  normal  price,  the  competition  between 
the  two  minerals  was  keen,  but  on  the  intro- 
duction of  jiyrites,  which  also  contained  copper, 
from  Spain  and  Portugal,  in  the  year  18.57,  the 
economical  advantages  were  so  greatly  in  its 
favour  that  alter  a  time  its  use  became  universal, 
and  about  670,000  tons  are  imported  annually. 

Mr.  Muspratt,  at  a  time  when  many  English 
manufacturers  depended  entirely  on  "rule  of 
thumb,"  had  recourse  to  the  best  scientific  know- 
ledge of  the  day  to  imf  rove  his  processes. 

He  engaged  Mr.  .James  Young  (of  paraffin 
celebrity),  who  at  the  time  was  assistant  to  Pro- 
fessor Graham,  at  University  College,  London, 
to  superintend  the  laboratory  at  Newton  and 
carry  out  experiments  for  improving  the  manu- 
facture. One  great  object  was  to  dispense  with 
the  intervention  of  sulphur  and  sulphuric  acid 
in  the  decomposition  of  salt;  and  about  the  year 
1840  Messrs.  Dyar  ik  Hemmmgs'  ammoniasoda 
process  was  worked  on  a  considerable  scale  for 
some  years,  but  was  ultiniately  abandoned,  as, 
owing  to  the  imperfection  of  the  apparatus  and 
constquent  loss  of  ammonia, the  alkali  produced 
cost  more  than  by  the  old  process. 


He  also  endeavoured,  in  the  year  1830,  to  re- 
cover the  sulphur  from  alkali-waste,  under  ilr. 
Gossage's  patent,  and  under  that  gentleman's 
personal  supervision,  but  the  results  wereunsatis- 
lactory. 

It  may  be  interesting  to  note  the  great  efli'ect 
produced  on  the  prices  of  alkali,  suljihuric  acid, 
and  sulphate  of  soda  Ijy  the  development  and  im- 
provement of  chemical  manufacturing  operations. 

In  1823,  when  he  commenced  the  manufacture, 
soda-ash  was  sold  at  the  equivalent  of  i'24  jier 
ton  of  48  per  cent.  ;  but  considering  the  inaccu- 
racy of  the  test  and  the  inqjrovement  of  the 
quality  of  refined  ash,  the  value  was  nearer  £30 
per  ton.  In  1852  the  price  was  illO  per  ton, 
and  to-day,  owing  to  the  ammonia  soda  compe- 
tition, £4  per  ton. 

Sulphuric  acid,  when  Mr.  Muspratt  commenced 
its  manufacture,  was  3d.  per  lb.  ;  it  now  sells  at 
less  than  id.  per  lb.  Soda  crystals,  in  1817,  were 
£G0  per  ton  ;  they  fell  gradually  to  about  i'40 
per  ton,  and  are  now  selling  at  about  as  many 
shillings.  Sulphate  of  soda  (guaranteed  to  con- 
tain not  more  than  10  per  cent,  of  salt,  erpiivalent 
to  about  88  per  cent.)  which  cost,  so  late  as  183.'i, 
£7  per  ton,  is  now  sold  (guaranteed  95  per  cent, 
and  upwards)  at  27s.  per  ton. 

When  we  consider  how  indispensable  each  of 
these  articles  is  to  the  manufacturing  industry 
of  tlie  nation,  some  conception  may  be  had  of 
the  boon  conferred  by  the  development  of  the 
manufacture  of  alkali,  which  was  the  life-work 
of  Mr.  Muspratt. 

Mr.  Muspratt  was  well  acquainted  with  most 
of  the  eminent  chemists  of  a  former  generation, 
and  more  particularly  with  Graham,  the  late 
Master  of  the  Mint,  and  Dr.  Thompson.  Sir 
Lyon  Playfair,  Dr.  .James  Young,  Professor 
Knapp,  and  many  others  well  known  in  the 
chemical  world  worked  and  gained  much  ex- 
perience in  the  laboratory  of  his  works.  In 
1837,  when  the  British  Association  first  came  to 
Liverpool,  he  met  for  the  first  time  Professor 
Liebig,  and  then  commenced  the  close  friendship 
between  them  which  only  terminated  with  the 
death  of  the  Baron  in  1873.  Whenever  Baron 
Liebig  came  to  England  he  sought  out  Mr. 
Muspratt,  and  was  his  companion  in  several 
journeys  through  Ireland  and  Italy.  It  was 
natural  that  when  the  great  German  chemist 
wished  to  put  his  theories  of  agriculture  into 
practice  he  should  turn  to  Mr.  iMuspratt,  who 
undertook  the  manufacture  of  Liebig's  ]iatent 
manures.  An  error  in  the  theory  of  the  way  in 
which  manures  are  assimilated  by  the  soil  led 
to  the  attempt  to  render  soiue  of  the  substances 
used  less  soluble  ;  this  was  fatal  to  the  comniei- 
cial  success  of  the  speculation.  The  manufac- 
ture was  abandoned,  but  the  making  of  sujier- 
phosphate  and  eilherarlificialmanurehasresulted 
from  the  experiments  of  Liebig,  carried  on  in 
conjunction  with  ilr.  JIuspratt. 

From  the  years  1842  to  1854  Mr.  Muspratt 
lived  on  the  Continent,  in  Giessen,  Munich,  and 
Italy  :  since  then  in  comparative  retirement  at 
his  residence  at  Seaforth,  now  that  of  his  son, 
]'].  K.  Muspratt,  Esq.,  the  President  of  the 
Society  of  Chemical  Industry, 

He  continued  to  the  last  to  take  a  lively  inte- 
rest in  business  and  politics,  and  his  love  of 
reading  afforded  him  cea.seless  enjoyment  when 
failing  health  kept  him  constantly  confined  to 
his  room. 
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During  the  many  reactions  from  Liberal 
opinions,  Mr.  Muspratt  remained  always  true  to 
the  Liberal  cause.  When  many  of  hi.s  former 
friends  at  the  time  of  the  great  American  war 
were  warm  supporters  of  the  South,  he  remained 
true  to  the  prmciples  of  liberty,  which  were 
represented,  notwithstanding  many  superficial 
blemishes,  by  the  North.  At  the  time  of  the 
great  Free  Trade  struggle,  he  was  prevented  by 
bis  business  engagements  from  taking  a  promi- 
nent part  in  the  movement,  but  he  was  one  of  the 
first  subscribers  to  the  League,  and  remained 
through  life  a  staunch  Free  Trader. 


:journal  anD  IPatcnf  Literature. 

I,— GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Improvements  in  Rctiistcn'nrj  Thermomrlcrs  or  Thermo- 
graphs. W.  .Miillcr,  Lomlon.  From  Carl  Derck- 
ma,nn,  Dortmiin.l.  Eng.  Pat.  7U7,  June  11,  1SS5. 
lid. 

This  invention  relates  to  apparatus  for  continuon.sly  and 
autduiatically  recoriling  siicce.ssive  teniperatiires"  of  a 
room  or  body  during  a  certain  period  of  time,  similar  to 
the  means  liy  wliich  steam  pressures  are  recorded  in 
registering  indicators.  For  actuating  the  recording 
pencil,  tlie  inventor  employs  the  longitudinal  expansion 
of  a  metal  rod,  its  range  of  motion  being  multiplied  )iy  a 
lever  or  levers.  The  pencil  marks  a  piece  of  travellin" 
paper  ruled  in  two  directions  for  divisions  of  time  and 
temperature,  and  iin  electric  bell  or  other  signal  may  be 
put  m  action  by  the  lever  to  call  attention  to  the  attain- 
ment of  any  pre-arranged  heat. — B.  ^ 


An  Improved  Thermostatic  Heat  Reeorder  tinil  Elcclrie 
Signal.  J.  Uilmore,  Lower  Norwood,  and  W.  K. 
Clark,  London.     Eng.  Pat.  7153,  June  11,  ISSo.     8d. 

This  relates  to  apparatus  for  indicating  liy  electric 
signal  tlie  highest  or  lowest  pcrnn'ssilile  temperature  of 
any  ydace.  The  in\eiitors  use  a  Hat  strip  lompo.sed  of 
two  strips  of  nict.-il  (jf  unequal  expansion,  the  sirip  being 
lixed  at  one  end,  and  allowed  free  lateral  movement  aX 
the  other.  The  free  end  carries  a  pin  \\  liicli  comes  in 
contact    with  one  of  two   jiivoted   insulated   metal    bars 


according  as_  the  higher  or  lower  limit  of  temperature  is 
reached,  and  thereby  completes  an  electric  circuit  which 
cau.ses  a  signal  to  be  given  either  by  a  bell  or  any  olhci 
means.  The  pivoted  bars  are  adjustable  around  tlieii 
pivot,  and  are  .set  by  a  dial  jilate'to  the  limiting  tem- 
peratures. The  moving  pin  can  also  be  attached  to  a 
pointer  indicating  on  the  same  dial  the  actual  tempera- 
tures existing  in  the  place  at  any  moment— B. 


Improvements  in  Erriporaling  Apparatus.  II  H  Like 
London.  From  J.  F.  Uakcs,  New  York.  Hn'c  Pat' 
7064,  June  30,  ISSu.     Sd. 

This  is  an  apimratiis  for  cvaimrating  and  ccmrentratin" 
liquids,  siu-li  as  dyes,  by  leading  them  throii-h  a  chanv 
berhttud  with  heating  j.ipt-s,  and  through  which  at  the 
same  time  a  current  of  hot  air  or  gases  is  allowed  to  pass. 
1  he  accompanying  ligure  will  explain  the  system. 


•Any  of  these  specifications  liiay  be  obtained  bv  nost  bv 
rcn,utin,j  the  cost  ,iri,  e.  „;„,,  postaRe.  to  Mn  H  Roid?i  I  ack 
(oin,,trollcr    of    the   Patent  Office,   Soul hamptoi,   Build  nKs 


The  inner  space  of  the  charriber  carries  a  series  of 
shelves  down  which  the  liquid  to  be  concentrated  is 
allowed  to  trickle,  encountering  in  its  coui>e  a  serpen- 
tine range  of  heated  pipes  over  w  hicli  it  spreads  iu  its 
descent.     The  sides  of  the  chamber  form  reservoirs  for 


heated  air,  which  issues  under  slight  pressure  from  the 
openings  shown  through  the  sides  under  the  shelves, 
whilst  the  vapour-laden  air  escapes  through  the  short 
tubes  above  those  shelves,  either  into  the  ainiospliere  or 
into  outer  receivers. — B. 


If  Uir  pi ke  docs  not  p-xcecd 8d. 
Above  8d.,  and  not  exccedinK  Is.  (id 

"        '«-M-.    .,  ..         2s.  trt... 

.,       26.  Id.,    .,  „         2b.  jj_ 


W. 
Id. 
lid. 
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Nexi-  or  Improved  A piparatvs  fur  and  Process  for  Pro- 
(Ineinfi,  Appli/iiifi,  and  Keeping  up  Extreme  Tem- 
peratures. E.  .Solvav,  Brussels.  Eng.  Pat.  13,4(it), 
November  6,  18So.     8d. 

The  inventor  proposes  to  produce  high  temperatures  by 

subjecting  gases  to  successive  coni|iressions,  the  heat 
resulting  from  each  compression  being  utilised  in  the 
compressor  itself  for  raising  the  next  charge  to  a  higher 
temperature — the  compressed  air  issuing  finally  at  the 
desired  degree  of  brat,  for  instance,  such  as  may  be 
required  for  the  fusion  ot  metals  and  niineials.  Sind- 
larly  the  inventor  )noduces  intense  cold  by  repeated 
exhaustion  of  gases,  the  cold  resulting  from  each  ex- 
haustion being  usrtl  to  cool  tlie  next  incoming  i  barge 
until  very  great  reduction  of  temperature  is  reached, 
su(  h,  for  instance,  as  may  he  required  for  the  liquelica- 
tion  of  gases. 

The  principal  part  of  the  appar.atiis  consists  of  a  pump 
with  a  very  much  prolonged  jdniiger  and  cylinder,  the 
]ir(dongations  leaving  a  small  annular  space  between 
tlicin.  This  space  .serves  as  passage  from  and  to  the 
inlet  and  outlet  valves,  and  constitutes  with  its  largo 
surface  an  accumulator  for  the  heat,  or  (old,  as  tlie 
case  may  be.  The  cylinder  is  surrounded  by  non- 
conducting materials,  and  for  further  particulars  the 
spccilicatioii  should  be  consulted.  The  patent  also 
embraces  a  reservoir  for  preserving  liquelied  gases  under 
ordinary  atmospheric  pressure. — B. 


II.- FUEL,  GAS,  AND  LIGHT. 

Improved  Method  of  Expanding  Gases  and  Vapoinising 
Fluids  III/  Direct  Inlermiet lire  and  Miiheiilar  Contact 
trith  Heated  Ga.tes.     ('.  J.  Ball,  I.oiidon.     I-^ng.  Pat. 
4023,  December  29,  188.).     Sd. 
The  main  feature  of  this  invention  is  that  the  liquid  to 
be  v;ipnurisi'd  is  brnu;.lil  inio  .-i  line  s|ir,-iy  or  otber  state 
of  minute  divisiiiu.  anil,  in  Ibis  eondilion,  conies  dircelly 
into  contact  with  Ibe  llame  and  highly  heated  gases  pro- 
duced by  the  combustion  of  any  suitable  gas  with  the 
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required  quantitj'  of  air.  A  pressure  of  10011).  per  square 
inch  is  recoiiinierded  in  ibe  gas-ljurner,  and  901b.  per 
square  inch  in  the  vcsi-el  Avliere  the  spray  ccincs  into 
contact  with  tlie  tiame. — A.  K.  D. 


Appriratiis  for  Ccmprcising   Ciul   and   hitiothicivq  the 
same  into  Coke  Ovens.    H.  J.  Haddan,  Lcndcn.    Frcni 
Julius  t^^aglio,  Beilin.     Eng.  Pat.  10,4.38,  January  4, 
ISSti.     lid. 
The  cpniprcssor  consists  of  a  poi  table  apparatus  for  pro- 
ducinga  compressed  block  of  coal  of  the  shape  of  the  coking 
clianiber.     Ibe  side  «alls  of  the  compressor  are  taken  oil' 
■hIicu  tlie  block  is  formed,  and  the  compressed  mass  is 
run  into  the  chamber  by  a  suitable  contrivance,   being 
held  in  position  meanwhile  upon  the  bottom  of  the  com- 
pressor by  the  two  ends  thereof.      Tlie  bottom  is  then 
drawn  out,  and  the  doors  of  the  oven  made  tight. 

Full  details  and  diawings  are  given  in  the  specifica- 
tion.—A.  K.  D.  

lynjyrorcnicnfs  in  the  Maiivfadnrc  of  Ariifrial  Fuel 
and  m  Mai:hincry  cinploi/cd  therein.  S.  Butler, 
Cardiff".     Zng.  Pat.  4798,  January  Hi,  18S6.     lid. 

This  invention  consists  in  the  combination  of  the  two 
processes  known  to  manufacturers  as  steam  and  dry 
heat.  The  material  ]  as-ses  through  a  steam  pugg,  wl-.ere 
steam  is  injected  into  it,  and  from  here  is  cairied  by 
various  mechanical  contrivances,  enumerated  in  the 
siiccification,  over  heated  iron  surfaces,  or  intocentact 
with  a  hot-air  blast,  for  the  purpose  of  removing  the 
moisture  absorbed  in  the  pugging  process. — A.  E.  D. 


Improvrmcnls  in  Gas  Piodnctis.     A.  AVilson,  Stalfird. 
Eng.  Pat.  .jf'SO,  Febiuary  15,  18t6.     lid. 

AlE,  or  a  mixture  of  air  and  steam,  is  injected  througli 
the  fuel  in  a  combustion  chamber,  which  it  enters  by 
a  vertical  pipe  placed  inside  the  chamber,  so  that  it 
hrst  comes  into  contact  with  the  lower  jiorlions  of  the 
fuel,  and  passes  upward  through  the  mass.  The  injec- 
tor is  so  situated  with  regard  to  the  chargirg  ho]iper 
and  ])oking  holes  that  any  gas  escaping  heie  is  dravn 
into  the  vertical  pipe  and  passes  back  to  the  interior  of 
the  combustion  chamber. — A.  K.  D. 


Improvements  in  tie  rnriftutitn  of  Air  or  Gases  frcm 
tolid  cr  (Jasrovs  Impurities  contained  therein,  and 
Apparalvs  therefor.  A.  Uontaid,  Jlockau,  near 
Leipsic.     Eng.  Pat.  6931,  March  4,  1886.     Sd. 

The  gases  to  be  puritied  are  caused  to  pass  between  wet 
plates  of  suitable  material  set  at  suitable  distances  from 
one  another.  The  plates  are  either  fixed  or  movable,  as 
may  be  judged  best  for  etfeeting  the  moistening  of  their 
surfaces  in  partictilar  in.stances. — A.  K.  D. 

Tmproremenis  in  Machinery  or  Apparatus  for  Mann- 
factiirinrj  Bloehs  of  Artifieial  Fuel.  J.  Y.  Johnson, 
London.  From  La  Socit'te  Anonyme  des  Forges  et 
Chantiers  de  la  Mt'diterranee  of  Paris.  Eng.  Pat. 
6884,  March  5,  1886.     Sd. 

Bv  a  mechanical  contrivance  described  in  the  specifica- 
tion and  a])plicable  to  any  ordinary  moulding  machine 
for  this  jiurpose,  the  blocks  are  made  with  perforations 
so  that  they  can  be  broken  up  without  crumbling,  and 
at  the  same  time  allow  of  the  economy  which  obtains  in 
the  manufacture  of  the  larger  sizes. — ^A.  K.  D. 


III.-DESTRUCTITE  DISTILLATION,   TAB, 
PRODUCTS,  Etc. 

Recovery  of  Hydrocarbons  from  Aromatic.  Sulphonic 
Acids  by  means  of  Superheated  Steam.  W.  Kclbe 
Ber.  19,  92—94. 

Armstrong'.s  process  of  treatment  with  steam  at  100° 
{J.  Vhem.  Soc.   1884,    148)  being  said   by   the  author  to 


give  unsatisfactory  results  with,  for  instance,  brcmo- 
tolucnesulphonic  acid,  the  author  modified  the  process, 
employing  instead,  steam  sujicrhcated  by  passing  throngli 
a  copper  tube  lieated  to  bright  redness  in  a  combustion 
furnace.  Decomposition  then  proceeds  both  quickly 
and  regu'arly,  water  and  hydrocarbon  distilling  over  in 
about  equal' proportions.  The  fiask  containing  the  dry 
sulphonic  acid,  or  one  of  its  salts,  with  sutiicient  sul- 
jihuric  aciel  (.3  acid  to  1  water)  to  decompose  it  and  form 
a  ihin  emulsion,  is  heated  during  the  operation  in  an 
oil  bath  frtni  )80— 220'' C.  -Vs  under  these  mcdiHcd 
conditiens  the  dry  sulphtnic  acid  alone  is  readily 
attacked,  when  using  a  vu-ixt  acid,  it  is  unnecessary 
to  use  an  excess  of  strong  sulphuric  acid  bevond  that 
needed  to  bind  the  water,  llie  yield  of  hydrocaibon 
was  very  good  ;  as  an  example,  from  potassium  broino- 
pseudociimenesulpbonatc,  9S%  of  the  theoretical  quantity 
was  obtained.  Bromo-derivaiives  obtained  in  this  way 
appear  to  behave  diHcrcntly  towards  oxidising  agents  to 
those  obtained  in  the  usual  luelhed,  being  much  more 
.stable.  '  Orthobromtoluene  snd  bromoxyline  v\eie  not 
at  all  oxidised  by  long  continued  beiling  with  a  mixture 
of  1  vol.  nitric  acid  (sp.  gr.  1  265)  and  H  vols,  vater.  The 
author  is  now  fuither  investigating  this  bi  haviour. 

— T.  L.  B. 

Base  Iscmeric  irifh  Bmz  dine  fonncd  hy  fussing  the 
Vapour  of  Aniline  tin, ugh  a  Hed-hot  Tube.  A. 
Bernthsen.  Ber.  19,  420—425. 
The  behaviour  of  aniline  vapour  when  pat.scd  through  a 
red-hot  tube  was  investigated  bv  Hofniann  (/V(,r.  Boy. 
Soc.  12,  383),  and  Graebe  (./ahresbcr,  1862,  335),  who 
isolated  benzene,  hydrocyanic  acid,  ammonia,  benzoni- 
trile  and  carbazole,  and  observed  the  formation  of  a  high 
boiling  base,  but  did  not  investigate  its  projeities. 
Having  repeated  this  reaction  the  author  found  that  this 
oily  base  consists  of  Isubenzidtnc  CjjIli-.X;,  v\hi(li  crystal- 
lises in  snow-white  iridescent  plates  melting  at  125°. 
This  base  elose'y  resembles  benzidine  in  some  of  its 
preipcrties,  but  differs  from  it  in  the  following  reactions  : 
Its  aqueous  solutions  are  not  afl'ccted  by  potassium 
ferricyanide  in  the  cold.  'With  chlorine  water  the  base 
gives  a  grey,  and  subseqaiently  grcyishbrov\  n  colouration, 
and,  on  standing,  separates  a  brown  i^rccipitate.  Benzi- 
dine with  the  fiist  dro]>  of  ehloiine  water  would  have 
given  a  splendid  blue  colour,  becoming  on  further  addi- 
tions bluish  green,  and  then  red.  The  solution  of  Iso- 
benzidine  in  caibon  bisulphide  gives  only  a  slight  red 
colouration  with  bn mine  water.  Concentiated  nitric 
aeid  turns  the  base  a  greenish-black  colour  without 
sensibly  dissolving  it.  Benzidine  is  dissolved  with  a 
yellow  colour,  accompanied  by  the  separation  of  a  white 
substance.  The  h_\  drochloriele  Ci,Hi2>«»,2HCl  forms 
greyish  white  lamina-. 

Besides  isobenzidine,  quinoline,  a  colourless  oily  base 
and  other  compounds  were  separat»cl  from  the  basic  oil 
obtained  in  the  above  reaction. ^1).  B. 


The  Presence  of  Methyl  Alcohol  in  the  Products  of  Dis- 
tillation  of  Plants  uilh  M'atrr.  Maqucnne.  Compt. 
Kend.  101.  1067. 
The  author  finds  that  fresh  plants  distilled  with  water 
yield  small  quantities  of  methyl  alcohol.  In  certain 
cases  the  quantity  obtained  amciunts  to  0.3  ,.  of  the 
weight  of  the  plant.  About  15  to  20kilos.  of  the 
plants  are  distilled  with  40  to  50  litres  of  water.  The 
methyl  alcohol  either  exists  ready  formed  in  the  plant, 
or  it  is  produced  as  a  decomposition  product  during  the 
process  of  distillation. — E.  G.  C. 


Improvements  in   Hydraulic  3Iains  for  Gasicorls.     C. 

1).  Abel  London.     From  F.  A.  M.  Alavoine,  Beauvais. 

Eng.  Pat.  6257,  May  21,  1885.  8d. 
This  invention  consists  in  fixing  to  tlie  dip-pif  e  of  the 
asccn^ion-pipe  in  gasworks  horizontal  sieve  like  plates 
situated  beneath  ti.e  water-level  in  the  hydraulic  main, 
anel  so  arranged  as  to  subdivide  the  gas  issuing  from  the 
dip  pipe,  and  to  cause  it  to  travel  a  long  distance  in  con- 
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tact  with  the  water.    By  another  arrangeinent,  tlie  tar 

is  made  to  nm  ofl"  simultaneously  with  the  f;asIiquor. 
A  constant  deptli  of  the  liq\ioi-  is  thus  maintained,  and 
tile  necessity  for  fre<iuent  cleansing'  is  also  avoided.  The 
oliject  of  tiiis  invention  is  to  retain  in  the  hydraulic  main 
a  lar;,'e  portion  of  the  condeusible  products  of  the  gas, 
wliicli  i.s  of  <;reat  iuiiiortance  f(jr  the  .aii|ilicatioii  nf  f;as- 
worUs  to  workshojis,  where  tlie  ^reat  cost  of  condensers 
forms  an  obstacle  to  their  .adoption.  With  this  appa- 
ratus 00  jier  cent,  of  the  tar  ])rotluced  is  said  to  he  re- 
tained in  the  hydraulic  main,  whilst  the  formation  of 
pitch  is  completely  avoideil,  owing  to  the  constant  How 
of  the  tar.  .\u  incrcsise  of  fnun  4  to  'y  jier  cent,  is  ob- 
tained in  the  illuminating  i)Owcr  of  the  gas. — 1).  B. 


Tiii/>rovcil  Mdiiiifiidiiri'  nf  Tiirjirii/iiir/rdiii  l/ic  licsins  of 
Conifers.  C.  1).  Abel,  Loudon.  From  K.  Schaal,  .Stutt- 
gart.    Eug.  Pat.  15,471,  December  1(5,  18S5.     4d. 

The  resins  of  conifers,  such  .ts  tir  resin,  colojihonium, 
Burguiuly  pitch,  etc.,  are  distilled  in  a  partial  vaeuuiu. 
The  distillates,  passing  over  at  a  temperature  of  from 
250— "280^'  (_'.,  are  mostly  oleaginous  mixtures  of  turpen- 
tine oil  and  resin  oil,  which  are  utilised  in  manufac- 
tui-es.  The  distillates  subsefiuently  given  oil  at 
tem])eratures  up  to  about  300'  C,  and  even  higher, 
yield  a  turpentine  closely  resembling  Venice  turpentine, 
and  exceeding-  the  same  in  clearne.ss  and  jiurity.  The 
degree  of  heat  to  be  applied  will  depend  more  or  less 
upon  the  size,  shape  and  arrangement  of  the  distilling 
vessels,  and  on  the  degree  of  vacuum  employed.  Similar 
results  will  be  obtained  if,  instead  of  being  treated  in  a 
partial  vacuum,  the  resins  arc  distilled  in  the  presence 
of  neutral  gases,  or  of  superheated  steam. — E.  G.  C. 


Improvements  in  the  Distillcttiun  mid  Deeomposition  of 
Coal,  Shetle,  lind ijlher  Ulidlerstu  oblnin  l!biminatii>g 
Gas  and  other  rrodiiei.i.  H.  Kenvon,  Manchester. 
Eng.  Pat.  lOlG,  .January  2.*?,  1886.    'cd. 

Thk  inventor  claims  the  following  novelties  :—(])  A 
process  of  mailing  illuminating  gas,  consisting  in  the 
introduction  of  parathn  or  hydrocarbon  oils  and  super- 
heated steam  into  the  distilling  ovens  at  certain  stages 
of  the  proees.s.  (2)  A  process  of  making  illnminating 
g.as,  wherein  the  distilling  ovens  are  worked  in  pairs, 
the  gases  from  the  la?t-cliargcd  oven  in  a  [lair  being 
passed  into  the  other  oven,  parathn  or  hydrocarbon  oils 
heing  injected  into  the  last-ch.irged  oven,  and  super- 
heated .--team  into  the  other  oven.  (3)  In  order  to  increase 
the  yield  of  ammonia  in  the  manufacture  of  water-  or 
heating -gas  by  the  discharge  of  superheated  steam 
through  incandescent  coke,  an  additional  supply  of 
superheated  steam  is  introduced  into  the  upper  part  of 
the  oven  above  the  coke.  (4)  The  prodnction  nf  cyanides 
hy  quenching  or  treating  tlie  C(d<e  willi  alkaline  solu- 
tions, and  rendering  the  coke  thus  treated  incandescent 
in  a  suitable  chamher  or  furnace,  and  by  passing  sujier- 
heated  steam  and  heated  air  through  the  coke,  the 
cyanides  being  recovered  from  llic  ashes  hy  lixiviation  ; 
or,  as  an  alternative,  before  withdrawing  tlie  residue 
from  the  chamher,  superheated  steam  may  be  passed 
alone  through  the  coke,  in  which  case  the  cyanides  are 
decomposed,  ammonia  being  liberated.  The  alkali  may 
then  he  recovered  from  the  residue  hy  lixiviation  anil 
u.sed  again. — D.  B. 

Improrcd  Means  for  Distilling  Turpentine,  and  fur 
the  Piirif  ration  of  the  Crvdc  Prodia-ts  of  Distillation 
thereof.  E.  W.  M'Clave,  New  York.  Eng.  Pat.  151 1, 
February  2,  )S8t).     8d. 

This  invention  relates  essentially  to  the  treatment  of 
the  crude  products  obtained  from  pine-wood  when  sub- 
jected to  heat  in  a  retort.  The  relurt  is  set  in  a  furnace 
in  which  the  heat  products  are  distributed  in  order  to 
prevent  concentrated  impingement  on  any  jiortion  of  the 
r(dort  subject  to  the  ascending  cnnents.  Frnm  the  con- 
denser, to  which  tln^  vapours  from  the  retiut  proceeil,  the 
crude  products  are  first  caused  to  pa.ss  through  a  tra]i, 
with  special  contrivance  for  facilitating  the  removal  of 


I  poisonous  and  inflammahle  gases.  The  vapours,  after 
condcn.sation,  are  collected  in  settling  tanks,  wherein 
the  liquid  inodiicts  separate   in  an  oily  and  a  subjacent 

1  acid  portion.  The  oily  oortion  is  redistilled  by  means  of 
steam  in  .a  suitable  still,  the  )iure  turpentine  thus  oh- 
taincd  passing  througli  a  condenser  to  the  i>ropcr  recep- 
tacle. This  product  is  obtained  from  the  crude  spirit 
extracted  from  the  Mood  before  it  begins  tn  char  in  the 
retort.  The  crude  oils  unlit  for  purlKcalion  restdting 
from  continuing  the  operation  are  separated  by  with- 
drawal from  the  tank  after  the  first  proilncts  have  passed 
into  the  steaming  still,  (he  passage  from  the  tank  to  the 
still  having  heen  closed.  Besides  these  luoducts,  a 
pitchy  base  remains  in  the  retort  useful  for  paint.s,  var- 
nishes, and  other  purposes. — 1);  B.  , 

IT.— COLOURING  MATTERS  AND  DYES. 

Bases  if  Mctliiil-rioh  I  anil  if  Mni/i  nln.     \\.  Wicliclhaus. 
Ber.  19,  107—110. 

TllK  melliyl-violet  obtained  from  pure  dimcthyliiniliiie 
consists  of  a  mixture  of  two  bases,  very  troublesome 
to  sejiarate  perfectly,  .as  the  author  has  shown  in  a 
previous  paper  (Ber.  16,  200(),  and  this  .lournal,  1SS4, 
26).  The  amorphous  base  forms  s.alts,  which  dry  down 
into  yellow  or  copper-coloured  glittering  masses,  and 
dye  an  intense  violet  with  a  reddish-lirown  tone.  (Jwing 
to  the  raiiidity  with  wliicli  the  leuco  b.ase  reoxidises,  it 
could  not  be  prepared  in  a  sulKciently  pure  state  for 
examination  :  recourse  Mas  therefore  had  to  the  pro- 
ducts obtained  by  decomposing  a  salt  of  the  ordinary 
base  witli  liydrochloric  acid.  On  cohobating  the  Iiyih-o- 
chloride  for  aliont  200  hours  with  an  excess  of  acid,  it  is 
decomposed  slowly,  but  completely,  into  dimethylanilinc 
and  tr inicth ijld iamidobenzo}thenone — 

CH..,.NH.C6H4.CO.C5H4.N;(CH,), 

This  suhstance  is  ,a  base  crystallising  from  alcohol  in 
groups  of  small  .acicular  crystals,  melting  at  1.5C'.  It 
forms  a  crystalline  jil.atinochloride.  and  on  reduction  yields 
a  hydrole.'  From  this,  it  follows  that  the  auKiriihous  hase 
of  methyl-violet  ispcntamethyltri.amidotriphenylcarbinol. 
The  weil-fonned  crystals  of  "the  cryst.alline  base  melt  at 
Ul5'  ;  they  are  easily  soluble  in  ether,  acetone,  and 
petroleum  sjiirit  ;  less  soluble  in  alcohol,  easily  soluble 
in  ('S^.,  chloroform,  and  benzene.  The  salts  crystallise 
well,  and  dye  a  blue  violet.  Decomposition  with  hydro- 
chloric acid  resulted  in  the  formation  of  dimcthylauiline 
and  tetramethyldianiidobenzophcnone,  melting  at  178', 
already  described  Ijy  !Micliler  and  Dupertius  (Ber.  9,  1900). 
The  crystalline  base  is  therefore  he.canieth>iltriamidotri- 
phenijlearbinol.  Pararosaniline  and  rosanilinc,  on  de- 
composition in  a  similar  manner  with  hydrochloric  acid, 
both  yielded  the  same  amidoketone,  Ctl.(t',;Hj.XH.j)...,  the 
former  giving  at  the  same  time  aniline,  and  the  latter 
ortbotoluidine.  The  ketone  is  sparingly  solulde  in  the 
usual  solvents,  crystallises  from  alcnlnd  in  needles, 
melting  at  237\  The  suliihate  and  h_\  drochloridc  crys- 
tallise well  in  Hat  needles.— T.  L.  B. 


Azo-deriraiives  of  Mcta.ri/lenol.      E.  Grevirgk.      Ber. 

19;  148. 
(_)N   mixing  an  alcoholic  solution  of   nietaxyltnol  vith 
diazobenzcnccldoridc,  pheni/lozometa.ti/lenol — 

(■,iH,.N  =  NCBH.,(CH;,),()H, 
is  formed.  I'roni  petroleum  spirit  it  crystallises  in  fine 
hail  like  needles  of  a  brownish-red  colour  with  violet 
rellex.  It  melts  at  175'^,  is  insoluble  in  water,  easily 
soluble  in  alcoli<d,  ether,  peinilcum  sjdrit,  chloroform, 
and  benzene.  Diazohenzenesuljdionic  acid  also  com- 
bines with  metaxylenol  in  a  similar  way,  forming  a 
sulphonic  acid,  dyeing  wool  and  silk  a  brownish  yellow. 
The  soilium  salt  is  a  yellowishbrown  Mocculcnt  precipi- 
tate.    The  barium  salt — 

[(»lI.C„H,(CH;,)...N  =  N.<',ilL-!50:,]2l5a, 
is  very  sparingly  soluble  in  Mater.     On  reduction,  snl- 
phanilic  aciil  ami  orthamidoxvlenol  is  obt.ained 

-  T.  I,.  U. 
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Et/ii/hiai-ap/ioii/lcncdiamhie.     ^\'.  .Schweitzer.     ]!er.  19, 

■'^        '        '  149-150. 

Pai!.\nitroethylaniline  can  be  most  convenioiitlj' 
liie])aied  by  beating  a  mixtme  of  14grms.  paranitr- 
aniliiie  witli  llgriiis.  etliyl  broniiile  ami  Ggnns.  of 
]iotasb  tlis.solveil  in  alcohol,  for  .3  to  4  honrs  in  a  sealed 
tulie  at  100  —  110°.  This  compound  yields,  on  reduction 
witli  tin  and  hvdrocldoric  acid,  etliylparaplienvlene- 
diamine,  >;H.,.C',H,.XH.C,,H,.  Tlie  iniro  l.a.se,  ob- 
tained by  decomposing  tlie  liydrocbhiride  witli  potash, 
and  distilling  the  oil  obtained  in  a  stream  of  hydrogen, 
is  a  yellow,  odourless  oil,  becoming  soon  brown  and 
tliick^  soluble  in  benzene,  alcohol,  and  ether,  less  soluble 
in  water  and  dilute  potash.  It  boils  at  2U1—  •l&l"  under 
746mm.  pres.sure.  When  oxidised  with  i)henol,  a-  or 
/3-naphtbol,  resorciuol,  etc.,  colouring  matters  of  the 
indophenol  idass,  are  formed. — T.  L.  ]!. 


Sofraiiincs.     W.  Schweitzer.     l!er.  19,  l.")0 — lo:<. 

Witt,  Nolting  and  Collin  have  shown  that  ethyl- 
paraphenylenediamine  i.s  capable  of  forming  safranine. 
Two  isomeric  monetliylsafranincs  can  be  obtained,  which 
the  author  has  investigated. 

a-Ef/i>//.siifi(oiiiic,  C,  ^H,  3(C„Hs)N' J,  is  olitained  by  dis- 
solving i04grm.  etbylparaphenylenediamine and  lii'grm. 
of  aniline,  both  in  the  form  of  their  hydrochlorides,  in 
TOOcc.  of  water,  with  the  addition  of  acelio  acid,  heating 
to  boiling,  and  slowly  adding  400cc.  of  a  solution  of 
potassium  bicliromate  i40grnis.  jier  litre).  Milk  of  lime 
is  then  addeil,  the  red  solution  liltered,  evaporated  to 
dryness,  and  the  colouring  nnitter  extracted  with  abso- 
lute alcohol.  The  hydrochloride  is  a  very  hygroscopic 
bluish-green  crystalline  powder  with  luetallic  lustre, 
easily  soluble  in  water  and  alcohol,  but  insoluble  in 
ether.  Tlu;  aqueous  and  alcoholic  solutions  possess  a 
hne  olive-green  tluorescence.  The  platinocbloride  forms 
sparingly-soluble  small  dark-coloured  needles.  l>y  the 
action  of  silver  oxide  on  the  hydrochloride,  the  free  base 
is  obtained  as  a  non-crystalline  mass,  with  cantharidine- 
green  reflex.  The  leuco  base  is  formed  by  reduction  with 
tin  and  hydrochloric  acid  ;  but  is  immediately  oxidised 
on  contact  with  air.  The  nitrate  is  an  amorjibous  mass, 
and  the  sulphate  forms  a  dark-green  crystalline  powder. 
ji-Ethiilsiifntnini-  is  formed  liy  oxidising  a  mixture  of 
lO'Sgrms.  parapbenylenediamine,  T'Tgrms.  aniline,  and 
r2;>grms,  etliylanilme  dissolved  in  500ec.  of  water,  with 
;i40ec.  of  solution  of  potassium  bichromate  (COgrms.  <o 
the  litie).  The  hydrochloride  is  an  amorphous,  can- 
lliaridine-green  mass,  vcrj'  .similar  to  the  a-com|)Ound, 
but  even  more  hygroscopic.  Tlie  platinochlinide  is  a 
dark-violet  lustrous  powder.  The  nitrate  was  obtained 
as  a  dark-green  crystalline  mass.  a-ctbylsafranine  has 
greater  tinctorial  power  than  the  /i-compouml,  and  dyes 
with  a  bluish  shaile,  whilst  the  latter  dyes  brighter  and 
vellower  ;  the  dill'erence  i.s  best  visilde  en  silk. 

— T.  L.  B. 


Mi-tdnitrodinietlijilanilinc,  Melon ilrodict/ii/lain'/ini',  diiti 
tlieir  lir.dKcfivii  I'lodiicis.  A.  (Iroll.  Iter.  19 
iy.S-'201. 

ACCORDINU  to  Ndlting  and  Collin,  when  dimethylaniline 
is  nitrated,  only  paianitrodiiiielhylaniline  is  formed  ;  on 
repetilion  of  their  experiments,  however,  the  chief  pro- 
duct was  found  to  be  metanitrodimethylaniline,  whilst 
the  yield  of  para-eomjiound  never  exceeded  25  to  30  per 
cent,  on  the  dimethylaniline  used. 

200grnis.  dimethylaniline  are  dissolved  in  4000grms.  of 
strong  sulphuric  acid  in  a  vessel  surrounded  with  a 
freezing  mixture,  and  into  this  is  slowdy  dropped  a  cold 
mixture  of  193grn.s.  nitric  acid  of  38°  15.  and  (iOOgrins. 
sulphuric  acid,  taking  care  tliat  the  temperature  does 
not  rise  aliove  5'^'.  .Vfter  standing  four  to  six  hours  the 
mixture  is  poured  into  about  10  lilies  of  ice  water, 
liltered  from  the  ]>reci](itated  para-com]iound,  to  the 
filtrate  soda  is  added,  until  a  red  precipitate  commences 
to  be  formed  ;  the  solution  is  tlien  again  filtered,  and  the 
filtrate  neutralised  with  soda.  The  red  substance  is 
extracted  from  the  sulphate  crystals  with  hot  alcohol, 
from  which  it  crystallises  in  large  compact  red  prisms. 


MctiinilrodimethyUmiliiii\  thus  obtained,  melts  at 
(JO— or,  and  distils  with  partial  decomposition  at  2i0 — 
285°  C.  ;  it  forms  a  salt  with  hydrochloric  acid,  but  its 
basic  powers  are  less  than  those  of  the  ethyl-compound. 
The  yield  olilained  was  from  80  to  85  per  cent,  on  the 
dimethylaniline  used. 

il(taiiitfodicili>jhoiiUne  is  obtained  on  nitiating  di- 
ethylaniline  in  a  similar  manner  ;  it  is  a  deep  yellow- 
oil,'  boiling  at  2SS— 2t;0°,  and  easily  soluble  inli\dro- 
ehloric  acid. 

JSIctdmidodiiHfthijhmiUne  is  an  oil  distilling  at  2(J8^ 
270' under  740nini.  pressure  :  it  forms  well-crystallised 
salts,  reads  with  nitrites  in  a  similar  manner  to  meta- 
lilienylcnediamine,  and  yields,  with  diazipbenzene,  di- 
metliylcbrysoidine. 

MiicdiiidudiCthi/lanilineis  a  pale  yellow  oil,  boiling  at 
27(i— 278",  and  in  all  respects  .similar  to  the  diinelhyl- 
eompound — T.  L.  13. 

Cocccrin     from    Lirinf/     Corluneul.       C.     IJebeimann. 

iier.  19,  328. 
H.WIXC  (d)taincd  a  plant  of  Opiintai  cocciiuUiJ'n-a 
covered  with  the  lixing  cochineal  insect,  tlie  author  is 
able  lo  note  the  presence  of  the  abo\e  waxy  substance 
described  bv  biin  (this  .lounial,  18S5,  585)  on  the  living 
insect  itself.  It  exudes  from  the  wax-glands  of  the 
coccus  in  fine  white  hairs,  much  rescmblingwhite  mould. 
The  cocoons  of  the  insect  are  also  largely  compos_til  of 
this  substance  ;  several  examined  contained  about  75  per 
cent,  coccerin. — T.  L.  V<. 


Sinithcsis  of  Xanthopvij.iii  in  and  Vurpitriii.     E.  Noah. 

lier.  19,  332-334. 
The  above  two  substances  are  obtained  by  lieating  tlie 
following  mixture  for  seven  bonis  in  an  oil-bath  at  1C5 — 
110°  :—l" part  of  symmetrical  dihydroxybenzoic  acid,  5 
juarts  of  benzoic  acid,  ai.d  25  paris  of  sulpbuiic  acid. 
The  melt  is  poured  into  water  and  at  once  extracted 
with  ether,  which  removes  the  uiuittackid  benzoic  acids 
and  the  xanthopnrpuiin.  The  etlier  is  distilled  oil,  the 
benzoic  acid  removed  by  steam,  and  from  the  residue  the 
_xantliopnrpurin  is  extra'cted  with  benzene,  the  yield  being 
abcnit  0  to  7  percent.  The  li(|Uor  from  which  ether  ex- 
tracted the  xantbopur]nii in  contains  anthrachrysene,  of 
which  about  40  per  cent  was  obtained. 

Xanthoi'urpurin  sublimes  easily  in  yellowish-red 
needles,  easily  soluble  in  benzene,  fon-as  a  soluble  barinm 
salt,  but  does" not  dye  mordanted  fabrics.  >Vlicn  fu.sed 
with  potasli  it  readily  foims  joire  purpurin,  which  preci- 
pitates on  acidifying  the  melt.— T.  L.  1!. 


Azo-vphtnic   Acid  and   a    New   Indif/o-dcrivativc.      C. 

Idebermann.  lier.  19,  351—354. 
t)N  reducing  nilro-opi.nnic  acid,  I'rinz  (Journ.  Prakt. 
Chan.  24,  3(j2)  obtained  an  acid  which  he  termed  azo- 
oiiianic  acid  and  to  which  he  assigned  the  formula — 
((•()Jl)(COH)((.>CH,),HC„-N  =  N-C„H.(OCH,),(CUH) 
(('O..H)— altbough  he  noted  that  its  reactions  and  the 
absence  of  colour  hardly  pointed  to  an  azo-coinpound. 
Assuming  the  opiaiiic  acid  to  have  one  of  the  t\i  o  follow- 
ing formula'  — 

CO..  11  (^'»MI 


^ 


OCH; 


coll 


OCII 


UCI12' 


./ 


con 


0CH3 


—the  entering  nitro-group  can  ociupy  the  ortho-position 
relatively  to  the  aldehyde-grmip,  and  the  nitro  opi.anic 
acid  would  thus  represent  a  further  substituted  ortho- 
nitrobeiizaldehvde.  According  to  iMiedliinder  and 
Ilenriciues  (7)V/'.  15.  2105  and  2572),  orthonitrolienzalde- 
hycle  yields  on  reduction  antbranil  :  therefiue,  ortho- 
nit  ro-o'pianic  acid  should  give  dimethoxyantliiaiiilcar- 
boxylic  acid — 

(C0.01I)C,H(UCn3),<Mi> 
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—with  which  substance  the  properties  of  azo-opianic 
acid  would  better  ajtree.  Tliat  the  nitro  jironp  iloes 
really  occupy  the  oriho-position  is  proved  liy  the  produc- 
tion (if  an  indi;;o-derivative  when  the  nitro-ojiianic  acid 
is  condensed  with  acetone.  (Coiiip.  liaevcr  and  Drewton, 
JSa:  15,  -S(iO.) 

Nitro-opianic  acid,  when  heated  to  40—50"  with  ace- 
tone and  dilute  soda  or  baryia-water,  yields  tetra- 
niethoxyindigodicaihoxylic  acid,  ('i,jH4(()CH3),(COOH), 
N;0...,  which  is  a  blue  f;rcen  nuiss,  insoluble  in  alcoholj 
benzene,  chloroform,  acetone,  slightly  soluble  in  acetic 
acid,  better  in  aniline  and  iihcnol.  It  is  sparinj,dv  soluble 
in  boiling'  water,  easily  soluble  on  the  addition  of  a  little 
ammonia  :  the  solution  gives  the  indigo-carniiue 
trum.  Witli  zinc-dust  and  alkali,  it  is  reduced 
yellow  liijuid  which  is  oxidised  on  exposure  to  the 
depositing  blue  Hakes  of  the  zinc  salt  (•-)  ;  it  dyes  a  line 
blue.  It  does  not  form  a  sulphonic  acid  :  tlie  solution  in 
sulphuric  acid  gives  a  strongly-marked  ab.soriition-band 
from  I)  to  !■'  ;  water  precipitates  tlie  colour  unchanged. 
— T.  L.  1!. 

Comjiouiids    of  I'crchluymcthiihiirrcdjitKn  inid  Anitinc, 
etc.     Vi.  Kathke.     IJer.  19,  39o— 390. 

Ix  a  pajier  on  pcrchlorniethylmcrcaptan  {Ami.  Chem. 
J'/iarm.  167,  -"),  the  author  "has  shown  that  it  reacts — 
in  tlie  first  place,  with  aniline,  thus  :— CX'l..SCl  + 
^■H,.CBH,=CCl3.S.NH.CoH5+ HCl.  When  alcoholic 
potash  or  ammonia  is  added  to  the  concentratedethereal 
solution  of  this  substance,  a  new  compouiul  prcci|iitates 
in  tlie  form  of  needles,  which  recryslallisesfrom  ether  in 
line  prisms  ;  to  ibis  substance  the  formula  CHC1.,.S. 
OCjHj  was  given.  Further  investigation  has  shown 
that  it  contains  nitrogen,  and  tlie  analytical  data  given 
correspond  to  the  formula  CeHjN.S.t'C'l.,.  It  melts  at 
140",  and  then  quickly  blackens,  after  having  already 
assumed  a  red  colour  at  13()°.  If  heated  quickly  in  a 
test-tube  it  evolves  red  fumes,  ajipearing  to  contain  azo- 
benzene  ;  the  evolution  is  accompanied  with  slight  ex- 
plosion.    Its  constitution  may  be  expressed  thus  : — 


nitroso-componnd,  but  do  not  give  rise  to  the  formation 
of  methylene-hlue.  The  formation  of  leuco-violet  is 
explained  as  follows  : — The  perchlormethylmercaptan  is 
decompo.sed  into  carbontetracliloride  and  sulphur  ;  the 
former  reacting  with  dimetlivlaniline  forms  mcthyl- 
violet—CClj  +  :«',.H.,.N(CH  j,  =-C[C,H..N(CH,),,];ci 
-f3HCi,  whilst  the  latter  ^icldsdimethvlanilinesulphide — 
S-(-2CcH,.N(CH,)„==SiC„H^.N.(CH,),],-e2H;  the  hy- 
drogen reduces  the  violet  to  leuco-violet.— T.  L.  B. 


I!er.  19, 


Dlijwaxyh/l  KiluHc.     K.  ElbsandC!.  Ulbcr< 
408—410. 

Dil'AHAxvi.vi.  Ki.;T(ixK('()[C6ir,(CH:;),.l,.  is  obtained  from 
paraxylene  aud  carboiiyl  chloride  in  presence  of  alumi- 
nium chloride.  The  ketone  is  a  pale  yellow  viscid  liquid 
boiling  at  3-25— .327',  and  solulile  in  alcohol,  ethei,  and 
benzene.  On  reduction  with  zinc  dust  and  alcoliolie 
liota.sh,  dijHiriiX!//;//c«ihii,o/  C'11[(',-H:;(C11;;),,],-()H  is 
obtained,  which  is  inscduhle  in  water  and  crystallises 
from  hot  alcohol  in  colonrle.-.s  needle 
This  carbinol  yields  on  condeu.-alion  2  : 
anthracene,  melting  at  227°.—  !).  15. 


melting  at  132  . 
r ;  4'  trimethvl- 


or  more  probably- 


A  similar  substance  is  formed  with  |iaratoluidine, 
which  crystallises  from  etiier  in  white  needles,  melting  at 
loS" ;  it  is  far  less  stable  tlian  the  comjiound  obtained 
from  aniline  ;  if  boiled  in  alcolud  it  decomposes  into  a 
tarry  mass  and  a  red  colouring  matter.  Urthotolui- 
dine  gives  similar  bodies  also  ;  in  this  case  the  com- 
pound C.Cl:,.S.XH.tVH-  is  fluid,  but  the  other  body, 
CClj.S.N.C;H.,  is  crystalline,  begins  to    melt  and  de- 


compose at  134°,  giving  off  gas.— T.  L.  B. 

Formation    of  Mcthyl-rioht    iri'th   PetrJduvmcihylmer- 

vitptan.  B.  liathke.  Ber.  19,  397-400. 
The  l-'arbcnfabrik  vorm.  F.  Bayer  i*c  t'o.  obtained  a 
jiatent  for  the  jiroduction  of  methyl-violet  from  di- 
inethylaniliueand  perchlormethylmercaptan.  The  author 
having  been  engaged  previously  with  the  study  of  this 
reaction,  gives  explanations  of  the  process.  Oiie  mole- 
cule <jf  perclilormcthylmercaiitan  reacts  with  three  mole- 
cules dimetliylaniline,  ]iieferably  in  the  presence  of 
aluminium  chhiride.  t)n  boiling  out  the  crude  melt, 
with  water,  much  green  tarry  matter  remains,  which, 
liowevcr,  is  solnlde  in  hydi-ochloiie  acid.  The  first 
crystallisation  of  violet  from  the  aqueous  solution  yielded 
fine  golden  needles,  but  the  ([uantity  was  small,  the 
major  ))art  necessitating  an  evaporation,  or  salting  out, 
whilst  a  fair  amount  could  only  be  obtained  in  the  form  of 
its  very  insolulile  zinc  double  salt.  Two  by-product.s  exist 
in  these  mother-liquoi-s  and  in  the  tarry  snlistances,  con- 
sisting of  diniethylauilinc  sulphide,  S.  iC„Hj.N(CH3).,]., 
(comp.  Tursiiii,  Iki:  17,  JSii),  ami  a  lc\u-o-violet.  The 
former  is  .sparingly  solulile  in  iietroleum  sjiirit,  is  precijii- 
tated  by  sodium  acetate  frum  solutions  of  its  .sails,  and  is 
oxidised  readily  to  a  blue  colour  ;  nitrites  form  with  it  a 


The  Enrhodincs,  a  New  Class  ofColoiiritui  Matters.   Otto 
N.  "Witt.     Ber.  19,  441-448. 

In  a  previous  paper  (this  .J<mrnal,  1SS5,  397)  the  author 
has  described  the  prototype  of  these  new  bodies,  which 
he  obtained  by  the  action  of  orthamido.azotoUiene  on 
a-naphthylamiiie  hydrochloride.  Instead  of  using  napli- 
thylamine  in  the  melt  as  solvent,  it  is  better  to  use 
jibenol,  from  which  exce.ss  of  toluene  iirecijiitates  the 
eurhodiiie.  He  now  gives  to  this  substance  the  formula 
of  Ci-HijN;.  instead  of  C24Hi8Ni,  and  expresses  its 
constitution  thus  : — 

C,H,(CH3)/    I  \C,„II,.NH,. 

\N' 

The  free  liase  sublimes  easily,  forming  voluminous 
woolly  crystalline  .iggre''ates,  of  a  splendid  orange 
colour.  The  hydrochloride  forms  glittering  garnet-red 
needles,  containing  Imol.  H.>0,  which,  however,  cannot 
be  removed  without  simultaneous  lo.ss  of  hydrochloric 
acid;  the  suliihate  and  oxalate  have  very  much  the  same 
appearance,  but  the  nitrate  is  almost  insoluble  even  in 
boiling  water. 

(In  heating  eurhodine  with  moderately  dilute  sulphuric 
or  hydrochloric  acid  in  sealed  tubes  for  3  hours  at  180°, 
it  is  decomposed  into  annnoniaand  eurhodol.  This  base 
is  a  lustrons  yellow  pow  der,  consisting  of  minute  dichroic 
crystals,  almost  insoluble  in  all  solvents  exce|it  in  aniline 
aud  phenol.  It  sublimes  easily  and  possesses  phenolic 
Iiroperties  The  analysis  points  to  the  replacement  of 
the  amido-  by  the  hydroxyl-group.  Eurhodol  dyes 
animal  tissues  orange.  A  suh.-tance,  which  is  ]irobahly 
identical  with  the  naphthyltohuiuiiioxaline  obtained 
from  orlhotoluylenediamiue  aud  /i-na|ihthoquinone  by 
Hinsberg  (this  journal,  188.3,  oil),  is  obtained  by  healing 
a,  solution  of  eurhodine  hydrochloride  in  absolute  alcohol, 
with  amyl  nitrite.  It  is  a  pale  yellow  substance, 
melting  at  156^ 

In  order  to  settle  the  constitution  of  the  eurhodines, 
in  tlieir  relationship  to  the  qiiinoxalines,  the  author 
endeavoured  to  obtain  an  aujidoquinoxaline  of  known 
constitution.  I'heiiantbrenequinoiie  and  the  1:2:4 
triami<lobenzene  oldaiued  by  re.lucing  clirysoidinc,  were 
allow  cd  to  react  ;  the  rcsuliing  amidoquinoxaline — 

N-c-tyi, 

shows  !ill  the  projicrties  of  eurhodine.  It  was  not  found 
necessary  to  isolate  the  triamidobenzene  ;  good  results 
were  obtained  in  the  following  way.  A  solution  of  2grms. 
chrysoidine  in  50cc.  glacial  acetic  acid  is  prepared  and 
reduced  with  zinc  dust  :  this  solution  is  then,  after  slight 
cooling,  pouieil  into  a  solution  of  Igrm.  ]ihcnantlirene- 
quinoue  in  ciOcc.  of  glacial  acetic  acid;  on  the  addition  of 
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]>k'nty  of  water  the  ncwcimiiiouiul  jnecipitates  in  a  slimy  i 
form,  but  liecoiiies  crystalline  on  Ooiliiig.    Tlic  yield  \va.s  ' 
rSgrni.  Keerystallised  from  plienol  and  alcohol,  it  forms 
a  glittering   brown   powder  :   it   dissolves   in  strong  sul-  | 
jthuric  acid  with  a  crimson  colour,  becoming,  on  dilution, 
lirst   yellow-green  and   then   red  ;   it  suhlinies  in  wo(dly 
crystalline   aggregates,   and   the  ethereal  solution  shows 
the  characteristic  green  fluorescence. 

/3-Naplithoquinone,  benzil,  isatin,  dikctouts  of  the 
fatty  series,  jolyketones,  such  as  leuhonie  acid,  form, 
with  1:2:4  triamidobenzene,  curhodines  of  varying 
shades. 

Dr.  Witt  considers  the  double  -C  =  N-  chain  of  the 
c|iiinoxalines  as  the  "  chromojilior, "  which  needs  the 
introduction  of  salt-forniir.g  groups  to  become  active. 
(See  Her.  9  52'2  :  see  also  i/.  C/itiii.  Svc,  (Trans.)  ISSO, 
391-405.)-^T.  L.  1). 


Oh    the   Aromatie    Ketones.       Karl    Elbs.      Journ.    fiir 

I'rakt.  Cheni.  33,  ISO-  1S8. 
In  the  prosecution  of  a  research  on  triphenylniethano 
and  some  of  its  derivatives,  the  author  has  investigated 
the  various  known  meti)ods  of  preparation  of  these 
bodies,  that,  ordinarily  employed — the  action  of  eldoroform 
or  chlorojiicrin  on  arcjmatic  liydrocarbons  in  jiresence  of 
alnminiiim  chloride — only  yielding  homologues  in  which 
the  tliice  liydrogen  atoms  are  replaced  by  the  same 
groiip.  (If  these  methods  the  three  following  appeared 
the  nuist  ])ractieable  :— (1.)  The  action  of  benzyl  chloride 
on  aromatie  hydrocarbons  in  firesenee  of  zinc  dust  or 
aluminium   chloride   (Uiittiuger,   Ber.    12,  97ti)  — 

C',iH5.CHC'k  +  2C,H,  =  C«H5.CH(C,H5),  +  2HCI. 

(2.)  The  C(Uulensation  of  sec(milary  aromatie  alcohols 
with  aromatic  hydrocarbons  by  means  of  phospliorus 
pcnto.xide  (Haeyer  and  Hemilian,  Ber.  7,  1204) — 

C,H,.CH.(OH).C„H5  +  C,H6=CA.CH(Cyi5).,+  H.,0. 

(3.)  The  decomposition  of  the  /3]iinacolines  hy  alkalis 
(Thorner  and  Zincke,  Ber.  10,  147o  ;  11,  05) — 

(C^Hj),.  C.  CO.  C^Hj  +  H.,0  =  (C„H,),CH  +  C.Hj.  COOH. 

The  yield  by  the  lirst  method  was  very  poor,  and  the 
third  was  rejected  on  account  of  the  difficulty  of  pre- 
paring pure  pinacolines  ;  the  second  method  gave 
satisfactory  results. 

The  homologues  of  benzophenone,  from  which  the 
secondary  arouuitic  alcohols  were  prepared,  was  obtained 
by  the  method  of  Friedel  aiul  Crafts,  and  as  a  number  of 
new  ketones  were  prejiared,  their  properties  were  e.\- 
amined,  and  also  their  capability  of  forming  homologues 
of  anthracene  by  condensation,  w  itli  elimination  of  water. 

I'repKrution  u/  Jloinutit(/ues  ftf  BeiizoitJtenoHe. — To  a 
mixture  of  equivalent  ijuautities  of  hydrocarbon  and 
acid  chloride  enough  carbon  bisulidiide  was  added  to 
give  a  clear  solution.  An  equal  volume  of  carbon 
bisulidiide  was  placed  in  a  large  flask  with  reversed 
condenser,  together  with  a  sufllcient  quantity  of  alumi- 
nium chloride.  Tlie  solution  was  then  added  in  snuill 
quantities  at  a  time  through  the  open  end  of  the  con- 
denser, and  the  mi.xture  was  warmed  until  hydro- 
chloric acid  was  no  longer  evolved.  After  cooling,  water 
was  added  in  sjnall  (|uantities  iu  a  sinnlar  manner,  until  1 
the  reactiiiu  was  conqdeled,  and  the  solution  was  then  dis- 
tilled with  steam.  Tlie  acid  from  the  decomposed  chloride 
is  carried  over,  but  some  occasionally  remains  togellicr 
with  the  homologues  of  benzophenone,  which  are  only 
in  traces  volatilised  with  the  steam,  and  are  left  as  a 
heavy  oil  or  a  buttery  iiuiss.  The  solution  of  aluminium 
chloride  was  [poured  oil',  and  the  lienzoiihcuone  lic.itcd 
(by  the  introduction  of  steam),  lirst  with  very  dilute 
liydrochhiric  acid,  and  then  with  very  weak  caustic  soda. 
The  benzophcnoue  was  (hen  separated,  dried  at  110', 
and  fractionated.  The  yield  was  from  50  to  SO  ]ier  cent, 
of  the  theoretical.  The  carbon  bisulphide  acts  as  a  diluent, 
keeps  the  temperature  at  about  50",  and  juevents  tlie 
foimation  of  resinous  matters.  The  weiglit  of  aluminium 
may  sometimes  amount  to  liidf  that  of  the  acid  chloride. 
The  reaction  is  complete  in  from  half-a-day  to  two  days. 
Very  good  results  were  obtained  with  benzene  and  its 
homologues,    less    satisfactory   with   comjilex   aromatic 


hydrocarbons.  Tlie  metliid  cannot  be  employed  for 
halogen  or  nitro  derivatives  of  hydrocarbons  in  which 
the  hydrogen  of  the  benzene  ring  is  replaced  ;  but  the 
presence  of  negative  atoms  or  groups  in  the  molecule  of 
the  acid  chloride  is  not  prejudicial. 

Heihietivii  of  tlie  h  eto>ies  to  Seeomlinj  Alcohols. '-'V\\\s 
was  aicompli.-hp<l  by  dissrdving  one  part  of  the  ketone 
in  10  to  20  jiaits  of  alcohol,  adding  5  to  10  parts  of  zinc 
dust,  and  a  little  concentrated  caustic  ]iotash,  and  allow- 
ing the  mixture  to  stand  in  a  warm  place  for  several 
days,  a  little  caustic  ])otasli  being  added  from  time  to 
time.  The  clear  solution  was  jioured  oli'  and  treated 
with  much  water,  and  the  alcohol  distilled  or  crystallised. 
In  the  ease  of  soluble  alcohols,  the  iKitash  and  zinc  were 
]ueciidtated  by  carlion  dioxiile,  and  the  alcohcd  liltercd. 
The  yield  amounted  to  (iO  to  SO  per  cent,  of  the 
calculated. 

Synthesis  of  Anthniccncs  from  Aroniiitic  Ketones  with 
El  oil' nation,  of  H'ater. — It  had  been  observed  by  Mehr 
aiul  Dorp  {Ber.  7,  17)  that  when  (uthotolylphenylketone 
is  heated,  anthracene  and  water  are  formed — 

CH,.C,1I4-C0~C„H,  =  ChHj„+H,0. 

The  author  finds  that  homologues  of  anthracene  may 
sometimes  be  formed  from  other  ketones  liy  a  similar 
coiiilensation,  but  lie  is  unable  at  ]ircscnt  to  state  w  hetber 
the  reaction  can  he  consideied  a  general  one  for  homo- 
logues of  benzojdienone  which  contain  a  methyl  and  the 
carhonyl  group  in  the  ortho  position.  In  those  ca.scs  in 
which  the  formation  of  an  anthracene  did  not  occur,  it 
was  not  brought  about  by  the  addition  of  reagents  which 
usually  cause  condensation. 

The  ketones  were  heated  to  the  boiling  point  in  loiig- 
neeked  flasks  for  three  to  six  days,  and  the  inoducts 
extracted  with  boiling  alcohol,  from  which  (he  anthra- 
cenes separated  as  brown  crystalline  powders  or  in 
crusts,  and  could  then  he  ]iuri(icd  by  recrystalli.sation  from 
benzene  or  carbon  bisulphide.  The  residues,  after 
evaporation  of  the  alcohol,  weie  again  heated,  and  yielded 
further  quantities  of  the  anthracene.  — S.  Y. 


New  Process  of  Chlorinatioii.    A.  Colson  and  11.  (lauticr. 

Compt.  llend.  101,  1064. 
The  writers  of  this  paper  heat  various  homologues  of 
benzene  (such  as  orthoxylene,  paraxylene,  toluene, 
etc.)  with  ))liospliorus  pentachloride,  Pt'b,,  in  sealed 
tubes.  Seven  gnus,  of  toluene  heated  with  SOgrms. 
of  I'Clj  yield  benzyl-di-chloiide,  C,;}1;,.CHC1.;.  If  5-5grms. 
of  para.xylene  be  heated  with  40grms.  I'Clj,  for  about 
two  hours  at  105',  a  substance  is  obtained  having 
the  formula  C„lI.i(CHCk).j,  and  soluble  in  ether,  alcohol, 
benzene,  and  chloroform. — E.  G.  C. 


In 


Y.— TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

'iprovements  in  Jl/eiehinery  fur  Treatin;/  Weiterproofed 
Fubrirs.  Isidor  l''rankenburg.  Eng.  I'at.  tlOOS,  May 
IG,  1SS5.  8d. 
This  invention  relates  to  improvements  in  machinery 
employed  in  the  so-called  "curing"  of  wateriuoofed 
fabrics,  the  object  being  to  ]irotect  the  workmen  from 
noxious  fumes  and  dust.  This  is  attained  by  enclosing 
]iartof  the  machinery  in  a  siiecially  coiistrneted  chamber. 
The  speciflcation  is  accompanied  by  diawings.— E.  J.  1!. 


hnprovewents  in  the  Treatment  of  Filrons  Snhslunces 

for   the    Maniifacivrr    of    I'ajier    I'nlp    anil    Textile 

Fabrics.     Itohert  Charh's  Menzies,  Charles  Frederick 

Cross,  and    Edward   John   Bevan.      Eng.   I'at.  (JS40, 

,June  5,  1SS5.     4d. 

This  process  consists  in  exposing  slraw^  or  other  lihrous 

materials  which  have  been  previously  saturated  with  a 

solution  containing   caustic   si  da   and   sodium  sulphite, 

and  from  which  the  excess  of  liquor  has  been  drained  or 

odierwise  removed,  to   the  action  of  steani._     T.y  this 

means  a  considerable  economy  of  chemicals  is  efi'ccted. 

— E.  J.  B. 
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Improvements  in  Treating   Webs,   Wool,  Sags,    Waste, 

and  the  like,  to  be  Carbonated  in   the  so-called   Wet 
Way,  and  in  Dn/ing  the  same.     Moritz  Iwaml,  and 
Felix    Kiiline.      Eng-     I'at.     14,3;):t,    November    24, 
1885.     6d. 
The  oliject  of  this   iuvenlion  is  to  do  away  witli    tlie 
expensive  and  trouldesonie  oentiifugal   iiiacliincs  used 
for   drying    wool   wliieh   lias  Ijeen   |ireviou&ly  saturated 
witli  ai'id  jireparatory  to  tlie  carbonisation  process.     The 
material  after  having  been  saturated  with  acid  is,  if  in 
the  form  of  a  web,   wound  round  a  hollow  perforated 
copper  cylinder  into  one  end  of  which  steam  is  introduced. 
If  in  a  loose  condition  the  material  is  packed  between 
two   cylinders  jilaced   concentrically,  and   steam   intro- 
duced into  the  inner  one. — E.  J.  B. 


Improvements  relating  to  the  Treatment  nf  Silk-cocoons, 
Haw  Silk,  or  the  like.  William  llober't  Lake.  Eng. 
I'at.  189(i,  February  9,  18S(i.     Gd. 

Thi.s  invention  relates  to  a  method  for  removing  the 
gummy  or  waxy  material  cementing  together  the 
Sbres  of  the  cocoons,  which  is  said  to  occupy  nnich  less 
time  than  the  methods  of  fermentation  and  treatment 
with  soap  solutions  hitherto  employed.  It  consists  in 
treating  the  cocoons  with  a  dilate  hydrochloric  acid  seda- 
tion containing  about  three  quarters  of  an  ounce  to  the 
gallon,  ata  tetnperature  varying  from  150'  to  IGO'  F.  The 
action  should  be  so  regulated  that  a  certain  amount  of 
cementing  material  remains,  as  this,  if  entirely  removed, 
would  weaken  the  fibres.  The  ])rocess  can  also  be 
ajiplied  to  raw  silk  or  silk  waste. — E.  J.  B. 

Improvements  in  tlie  Method  of  and  Composition  for 
Treating  Tixtile  Fabrics,  Cordage,  llojirs.  Nets,  and 
Similar  Jllatcrials.  Herbert  John  Haddan.  From 
the  United  States  "\Vater]n-ooting  Fibre  Company. 
Eng.  I'at.  261G,  February  23,  ISSli"    4d. 

The  inventor  treats  the  material  to  be  rendered  water- 
proof with  a  mixture  obtained  by  melting  together  equal 
parts  of  rosin  and  paraflln  wax,  which  may,  if  necessary, 
lie  thinned  bv  the  addition  of  fifty  parts  of  benzene. 
For  treating  such  materials  as  fish-nets,  etc.,  the  residue 
from  the  distillation  of  mineral  oils  nmy  be  added  to  the 
above  mixture.  Instead  of  benze4ie,  parathn  oil  or  tur- 
pentine may  be  used  as  the  thinning  material— E.  J.  B. 


VL— LTEINa,  CALICO  FEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Indnstricd  Society  if  Mulhouse.  Meeting  of  May  10,  1SS6. 

S.  AVEliEK  gave  a  further  account  of  his  investigations 
concerning  the  red  colour  imparted  to  cotton  textures 
which  have  been  exposed  to  the  vapour  of  commercial 
aniline.  He  has  found  that  the  unbleached  pieces  w  Inch 
are  coloured  liest  are  those  which  are  coloured  pink  the 
most  distinctly.  These  are  generally  fabrics  made  of 
Egyptian  and  Indian  cottons.  The  red  colour  of  the 
bleached  goods  is  most  marked  when  they  have  lieen 
subjected  to  a  long  treatment  with  chlorine.  In  a 
texture  which  had  been  bleached  in  the  usual  way, 
but  not  with  chlorine,  no  colour  could  be  developed. 
I'a.ssage  through  an  alkali  bath,  after  chlorinating, 
prevents  the  piece  being  dyed  at  all.  The  fabrics, 
which  have  been  subjected  to  the  action  of  chlorine 
and  are  coloured  red  by  aniline  vapours,  attract  basic 
colouring  nuvtters  more  readily  than  ordinary  cotton 
does ;  whereas,  no  aHinity  was  observed  for  acid  colour- 
ing matters,  or  those  derived  from  pliemd.  In  this 
respect  a  great  analogy  seems  to  exist  between  Witz's 
hydro-oxy-celUilose  and  with  the  chlorinated  bodies 
which  Cross  and  lievan  have  studied  in  connection  witli 
tlieir  investigation  on  the  bleaching  of  jute.  Horace 
Kocch'in  communicated  for  C.  (Jallanil  an  article  on 
colouring  matters  ilerivcil  from  benzidine,  concerning 
their  application  as  mordants  for  basic  colouring  niatter.s. 

—A.  K. 


Improvements  in  Apparattisfor  usein  Fixing  the  Colours 

upon  Printed  Cotton  Fabrics,   and  for    Washing    the 

same.     W.  K.  Lake.    From  F.  Storcli,  Smichowj  near 

Prague,  Austria.      Eng.  I'at.  (iSSS,  June  5,  1SS5.     Sd. 

This  invention  relates  to  apparatus  for  treating  printed 

cotton  fabrics,    in  which  apparatus  the  fabric  is  drawn 

through  a  cold  lixing-liquid   in  a  tank,  tlien  through   a 

chamber  in  which  by  means  of  steam  the  fixing  liquid 

is  caused  to  act:  then  through  one  or  more  washing  vats, 

rollers  being  arranged  to  squeeze  the  liquid   out  of  the 

fabric  after  it  leaves  one  and   before   entering  another 

vat.— II.  A.  K. 


Improvements  in  the  Means  or  Apparatus  employed 
m  Pitrijying,  lUcaching,  Di/cing,  and  otherwise 
operating  upon  Yarns  or  Threads'.  J.  C.  Mcwbnrn, 
Lonilon.     Eng.  Pat.  7187,  June  12,  1885.     Sd. 

The  original  should  be  consulted  for  drawings,  and 
descriptions  of  an  arrangement  of  hollow  perforated  or 
lluted  cop  tubes  whereby  the  dyeing  liquid,  etc.,  is 
enabled  thoroughlj'  to  permeate  tlie  whole  mass  or  bi^dy 
of  the  yarn,  even  that  w  hich  is  applied  against  the  sides 
of  the  tube.— H.  A.  K. 


TIL— ACIDS,  ALKALIS,  AND  SALTS. 

Remarks  on  Mr.  Mond's  Communication  respecting  tlie 
Origin  of  the  Ammonia  Soda  Process.  M.  Scheurer- 
Keslner!     Bull.  Soc.  Chini.  45,  302. 

The  conclusions  of  Mr.  Mond  require  amending.  A 
careful  study  of  the  ipiestion  proves  that  the  ammonia 
soda  process  has  been  gradually  perfected,  and  that  if 
Mr.  Sohay  was  the  first  to  inaugurate  large  and  pros- 
perous works,  the  labours  of  his  predecessors  were  not 
in  vain.  This  is  borne  out  by  the  following  list  of 
patents  for  which  the  author  is  indebted  to  the  courtesy 
of  Mr.  E.  Solvay  :— 

1838. — Patent:  Gray  Dyar  and  Hemming  introduced 
in  France  by  Mr.  Delaunay. 

IS40,  April  1.  —  Mr.  Canning  recommends  the  eiuploy- 
ment  of  a  current  of  carbonic  acid.  Applied  for  in 
France,  May  IS,  1S40,  by  -Mr.  Delaunay. 

lS."i2,  Feb.  14. — M.  (irinus,  of  Marseilles,  reconimends 
to  cool  the  liquors  during  the  reaction,  and  employs  for 
this  purpose  a  freezing  machine,  and  collects  for  further 
use  the  carbonic  acid  resulting  from  the  calcination  of 
the  bicarbonate  of  soda. 

1554,  ilay  2. — Mr.  Gossage  urges  the  u.se  of  pure 
carbonic  acid  free  from  nitrogen  or  air  and  indicates  an 
apparatus  for  its  preiiaration. 

1854,  Mav2(). — Mr.  Turck  details  form  of  appaiatus. 

1855,  Jaii.  29.— Ditto. 

1555,  Dec.  13.— Ditto. 

1854,  Jan.  21. — Mr.  Sehloesing  gives  .a  description  if 
an  entirely  new  form  of  apj'aratus,  and  he  very  clearly 
states  the  problem  that  one  must  look  to  improvements 
in  the  apparatus  employed,  and  a  consequent  saving 
of  ammonia. 

1S54,  Julys. — Mr.  Johnson,  representing  Mr.  Deactn, 
recommends  the  use  of  carbonic  acid  under  pressure. 

1855,  Feb.  is. — Mr.  E.  Loradoux. 

1858,  March  12.— MM.  .Schloesing  and  Holland 
render  the  process  automatic,  and  thus  continuous. 
Their  i>rcdeccssors  only  had  in  view  plant  in  which 
each  operation  took  place  sepai.atcly  without  connection 
with  those  which  [irecede  or  follow.  They  reconimendtd 
and  )iut  into  aclu;il  work  at  Puteaux,  cylinders  fitted 
with  agitators  for  absorbing  the  carbonic  acid.  They 
considered  the  absorption  was  facilitated  by  this  means. 
Like  Mr.  Gos.sage,  they  noted  a  considerable  dilVerencc 
when  Using  pure  instead  of  dilute  carbonic  acid.  They 
cooled  their  apparatus  ,as  M.  Griniis  had  reomniended  in 
1S.52.  Tlieir  arrangements  were  entirely  of  a  mechanical 
characlcr.  A  centrifugal  apparatus  wiis  cnipbiyeil  for 
s<qiarating  the  bicarbonate  with  s]iccial  means  of  avoid- 
ing the  loss  of  ammonia,  and  drying  arrangements 
enabled  Ihein  to  collect  all  the  carbonic  acid  in  a  gas- 
holder. A  limekiln  jirodnced  this  gas,  and  economical 
evaporators  were  devised  by  using  the  waste  steam,  etc. 
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1S61,  April  1j. — Mr.  Eine.st  Solvay. 

l.S6:i,  .Sept.  10.— Ditto. 

Besides  tlie  two  piiiiciiial  iiatciils,  Mr.  .Snlv.av  lias 
taken  nut  otlicrs,  haviiij,'  reference  to  moililications  of 
apparatus  and  other  iniiaovenients.  It  seems  tliat  the 
chief  improvements  of  Mr.  Solvay  on  the  old  processes 
consist  in  the  employiueiit  of  novel  apparatus  and 
methods  for  ahsorbiiig  the  carbonic  acid.  After  an 
exhaustive  study  of  the  laws  deterniininj;  the  absorjition 
of  the  carbonic  acid  by  brine,  he  substitutes  for  the 
cylinders  with  agitators  of  MM.  Schloesing  and  Holland, 
absorl)in>;  columns  of  a  more  practical  and  advantageous 
kind.  He  utilises  the  heat  disengageil  in  slaking  the 
lime,  and  introduces  a  regulator  separating  the  steam 
from  the  ammonia,  ami  preliminary  pmitication    of  the 


brine,  the  regulating  tlie  action  of  the  carbonic  acid  on 

the  brine  ;  and  he  uses  Hlter-presses,   and  decomposes  '  them,  although   the  difierence  did  not   exceed 

the  bicarbonate  of  soda  by  means  of  steam.  francs   per   lOOkilos.    soda   ash.      The  capitalist 


merely  to  use  pressuic  and  cold  in  the  absoibing  ajipa- 
ratus,  however  advantageous  they  may  be,  but  it  is  highly 
imjiortant  to  sub-divide  the  action  of  tlie  carbonic  acid 
so  as  to  obtain  an  absorption  as  complete  as  possible 
without  causing  a  disengagement  of  free  ammonia  out- 
side the  apparatus. 

Be  this  as  it  may,  and  in  spite  of  the  immense  advan- 
tage resulting  from  the  employment  of  Mr.  E.  .Solvay's 
apparatus,  it  is  not  less  a  fact  that  the  process  started  at 
I'titeaux  by  MM.  Schlocsing  and  IJolland  could  have  been 
successfully  carried  out  on  a  large  scale  at  the  very  time 
of  closing  their  experimental  works. 

The  considerations  which  induced  them  not  to  proceed 
were  not  of  a  technical  character.  Want  of  capital,  the 
duty  on  salt,  which  pressed  more  heavily  on  their 
industry  than   that  of   the  I.eblanc  makers,  di>cour;iged 

to  (i 
with- 


The  list  of  patents  taken  out  before  Mr.  Solvay  entered    drew  from  the  enterprise  perhaps  on   account   of  this 


the  field,  compared  with  his  own,  prove  that  the 
chemical  reaction  was  lirst  indicated  by  ilessrs.  Dyar 
and  Hemming,  in  the  year  1S3S.  AH  attempts — the 
most  noteworthy  among  them  being  MM.  Schlocsing 
and  Holland's — to  render  the  process  lucrative  had  been 
aliandoned  until  Mr.  E.  Solvay  established  and  started 
his  works  at  Couillet,  in  Belgium.  It  is  beyond  doubt  that, 
if  MM.  .Schloesing  and  Itolland's  predecessors  paved  the 
way  for  a  great  industry,  Mr.  E.  Solvay  was  tlie  first  to 
work  the  .ammonia  sdla  process  so  as  to  derive  benefit 
from  it,  and  to  establish  it  on  such  a  footing  as  to 
seriously  threaten  the  older  Leblanc  [irocess. 

But,  for  circumstances  to  which  I  shall  have  to  refer 
later,  it  is  highly  probable  that  MM.  Schloesing  and 
Holland,  notwithstanding  their  less  economical  process, 
might  have  estalilished  and  successfully  carried  on  this 
industry  as  early  as  1858. 

In  his  1863  patent  Jlr.  E.  Solvay  lays  especial  stress 
on  the  column  for  absoibing  the  carbonic  acid ;  he 
declares  that  by  his  .arrangement  complete  decomposition 
of  the  salt  used  takes  place. 

It  is  therefore  evident  that  the  most  important  points 
for  the  practical  working  of  the  ammonia  soda  jnocess, 
as  introduceil  by  !Mr.  Solvay,  has  been  the  introduction 
of  a  judicious  and  ingenious  absorbing  apparatus,  the 
regulation  of  the  action  of  the  carbonic  acid  on  the  brine 
(mixture  of  salt  water  and  ammonia),  and  the  direction 
given  to  the  liiiuids  and  to  the  carbonic  acid  gas  which 
tr.averses  the  absorbing  column.  These  conditions  have 
all  been  fulHlled  by  Mr.  E.  Solvay  in  a  most  happy 
manner,  resulting  in  a  more  complete  decomposition 
of  the  sodium  chloride. 

Eike  MM.  Schloesing  and  Holland,  who,  in  this,  had 
preceded  him,  Mr.  Solvay  has  established  an  automatic 
and  continuous  process  ;  but  he  has  accomplished  this 
by  a  simjiler  and  yet  more  eflective  means. 

When  the  carbonic  acid  meets  the  brine  it  is  highly 
charged  with  free  ammonia,  and  the  bubbling  of  the 
gas  carries  awaj-  a  large  quantity  of  it.  Mr.  Solvay 
conceived  the  notion  of  reversing  the  two  currents. 
He  cau.ses  them  to  travel  in  the  same  direction,  so  that 
the  liiiuid  most  highly  charged  w  ith  free  ammonia,  w  hen 
meeting  the  carbonic  acid,  should  be  below  a  layer, 
already  partially  saturated,  in  which  the  ammonia 
carried  away  by  the  gas  can  dissolve. 

An  ingenious  arrangement  for  the  circulation  of  the 
liipiid  overcomes  what  otherwise  represents  the  greatest 
difficulty  of  the  process,  so  far  as  the  absorption  is  con- 
cerned. 

The  brine  first  passes  to  the  middle  of  the  column, 
then  to  the  tO|i,  and  finally  to  the  bottom  of  the  column, 
whilst  the  carbonic  acid  traverses  from  tlie  bottom  to 
the  top. 

It  is  difficult  to  distinguish  from  the  patents  of  Mr. 
Solvay  which  improvements  furnish  the  best  results,  or 
are  actual  ailvances,  as  Mr.  Solvay  has  managed  to  this 
day  to  carry  on  this  great  industry  as  a  secret,  ^'arious 
other  works  having  meanwhile  been  erected,  it  is,  how- 
ever, known  that  the  al>sorbing  column  devised  by  Mr. 
Solviiy  fulfils  the  conditions  recognised  as  being  most 
suital)le.  i 


very  difierence  of  duty,  however  unimportant  it  must 
appear  at  a  time  when  the  price  of  soda  was  CO  francs 
per  lOOkilos. 

Mr.  Mond  speaks  of  a  cost  price  of  6.t  to  To  francs. 
MM.  Schloesing  and  Holland  have  not,  however, 
indicated  this  figure,  but  a  much  lower  one,  in  their 
communication  whicli  appeared  in  1868  in  the  i4;/;(a/ci 
(Ic  Chi'iiiie  ef  dr  Pliysique.''' 

It  is  ]irobable  that  Mr.  Mond  reasoned  that  as  soila 
was  worth  05  to  75  francs,  when  MM.  Schlotsing  and 
Holland  were  engaged  in  their  experiments,  and  did  not 
carry  these  experiments  any  further,  he  must  conclude 
that  their  cost  exceeded  the  then  selling  price.  This 
is  not  so. 

The  works  at  Putcauxwere  merely  of  an  experimental 
character,  too  small  to  be  worked  profitably.  They  were 
to  .serve  as  a  moilel  for  a  larger  plant,  capable  of  pro- 
ducing at  least  10  tons  of  soda  per  day. 

Besides  MM.  .Schloesing  and  Holland  have  antici]iated 
Mr.  Mond's reasoning; and  have  furnished  in  their  jiublica- 
tion  of  1808  all  the  necessary  data  for  arriving  at  the  cost 
price,  cost  of  raw  material,  fuel,  labour,  and  such  as  the 
general  charges,  which  they  put  extremely  high — as,  for 
instance,  interest  on  money  is  calculated  at  6  per  cent., 
and  for  incidental  expenses  a  sum  of  50,000  francs  is 
provided. 

The  following  figures  are  taken  from  the  publication 
of  ISGS  :  — 

For  lOOkilos.  of  99  per  cent.  Soda. 

Salt  lSO-0 

Limestone  1350 

Coal  for  heating    .503 

Coal  for  steam  "SO 


Ammonia    

Coke    

Labour 

General  charges 


1-0 
72-0 
1-40 
9-67 


As  Mr.  Solvay  states  in  his  patent,  it  is  not  suflicient 


These  figures  lead  us  to  a  cost  price  which  is  out  of 
all  proportion  to  that  of  65  francs.  Assuming  that  the 
salt  was  boiled  out  of  brine,  the  cost  would  not  exceed  21 
francs.  Using  natural  brine  as  recommended  by  MM. 
Schloesing  and  Holland,  the  cost  falls  below  20  francs. 
The  paper  of  MM.  Scliloesing  and  Holland  gives  a 
perfect  analysis  of  all  the  reactions  ;  they  indicate  all 
the  quantities  of  liquids  and  gases  which  play  a  ]'art  in  a 
soda  works.  These  particulars  have  nowhere  el.-e  been 
so  completely  stated.  It  is  proved  from  the  actual 
selling  price  that  the  cost  of  soda  manufactured  by  Mr. 
Solvay  is  less,  by  more  than  one  half,  than  that 
furnished  by  the  figures  supplied  over  IS  years  .-igo  by 
MM.  Schloesing  and  Holland.  It  is  evident  from  the 
above  that  since  1858  Messrs.  Schlocsing  and  Holland 
could  have  comjieted  with  the  old  Leblanc  process,  and 
this  notwithstanding  the  tax  on  salt,  whiih,  in  com- 
parison with  the  latter,  handicapped  their  product  by 
G  francs  per  lOOkilos.  soda. 

Why  then  did  MM.  Schlocsing  and  Holland  not  tarry 
out  tlieir  project  on  a  large  scaler  They  answer  this 
question   in   their  paper   of  1S6S  :     "The   fiscal  duties 

♦  Annales  de  Chiniie  et  de  Physique,  T.61,  page  1, 1868. 
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causing  a  difference  rn  the  taxes  affecting  us  adversely 

to  the  extent  of  10  francs*  per  lOOkilos. ,  reduced  too 
much  the  iiiari;iu  of  jnolits  that  shouli!  exist  to  cover 
the  risks  that  have  to  be  encountered  in  startiug  a  new 
industry." 

The  company  about  to  1)0  formed  for  carr\  ing  out  tliis 
process  on  a  hirge  scale  besitJite<l  to  face  so  i,'reat  a 
difference  in  the  tax,  but  overstated  by  MM.  Scbhiesing 
andUolhind,  wlio  overlooked  tliefactthat  the  I.eblancpro- 
cess  dem.ands  much  more  than  the  theoretical  quantity  of 
salt.  MM.  !>chloesing  and  lioUand  abandoned,  therefore, 
their  scheme,  not  on  account  of  defect  in  their  process,  but 
owing  to  their  over-estimating  their  dithciilties.  Such 
at  least  is  the  author's  conviction  after  carefully  study- 
ing tlie  question.  He  arrives  at  the  following: — It  is 
clear  from  the  patents  : — 

(1.)  The  chemical  process  of  manufacturini,'  carbonate 
of  soda  from  sea-salt  by  the  agency  of  ammonia  has  been 
known  since  the  year  1S38,  and  even  before  that  date 
according  to  some  autlioiitie.s.  Messrs.  Harrison,  Gray 
Dyar  and  Hemming  were  the  (ir.st  to  publish  the  reaction 
in  their  patent  of  1S3S. 

(•2.)  .Several  attempts  were  made  in  England  between 
the  years  IS.'iS  and  ISoo  to  work  the  process  on  a  large 
scale,  lint  the  works  built  for  this  pur]>ose  were  closed 
one  after  another  because  the  soda  i)roduced  cos  t  more 
than  by  the  Leblane  process. 

(3.)  In  ISuu  MM.  Schloesing  and  Holland,  like  several 
Englishmen  had  done  before  them,  erected  jilant  at 
Puteaux.  Their  establishment  was  merely  experimental, 
not  a  working  plant.  According  to  the  account  and  data 
gi\en  by  MM.  Schloesing  and  Holland,  the  soda 
produced  by  their  process  at  I'utcaux  could  compete  as 
regards  cost  with  that  produced  liy  the  Leblane  jirocess, 
hut  the  enforcement  of  vexatious  and  unwise  salt  taxes 
discouraged  promoters  of  the  enterprise,  who,  had  they 
heen  better  informed,  might  have  successfully  competed 
with  the  Leblane  process. 

Since  the  year  lSf)l,  Mr.  E.  Solvay  succeeded,  by  dint 
of  perseverance  and  ingenuity,  in  completely  remodelling 
the  mechanical  portion  of  the  process,  and  in  conse- 
quence in  considerably  reducing  the  cost  of  production. 

He  founded  at  Couillet,  in  Belgium,  the  lirst  extensive 
ammonia  soda  works.  His  jprocess  is  original,  and  not- 
withstanding the  labours  of  his  predecessors  we  must  con- 
sider him  the  true  founder  of  a  cheap  soda  process.  He 
has  rendered  a  great  service  to  the  Avorld — not,  however, 
without  dealing  a  severe  blow  to  the  old  soda  industry. 
One  may  ask  wliether,  without  the  labours  of  Mr.  Solvay, 
the  production  of  soda  by  the  ammonia  process  would 
have  remained  a  long  time  without  jirac  tical  ajqdication. 
1  have  little  doubt  on  the  jioint.  The  serious  checks, 
attributable  to  diverse  causes,  which  arrested  and  cut 
short  experiments  prior  to  those  of  Mr.  Solvay,  would 
certainly  for  a  long  time  have  deterred  chemists  and 
engineers  from  this  field,  to  the  great  detriment  of  a 
number  of  industries  depending  on  the  sodi  manufacture. 


pt. 


On  the  Use  of  Pyrites  in  the  Jfiiini/acliiic  of  Sulphuric 
Add,  ((nil on  Fror/resi- mui/e  in  the  Biiniini/  of  this  Ore. 
Scheurer-Kestner.     liull.  Hoc.  Cheni.  45,  "J'JT. 

The  author  gives  a  historical  sketch  on  the  use  of 
pyrites  in  the  manufacture  of  sulphuric  acid.  He  claims 
that  this  mineral  was  first  emi)loyed  in  France  for  the 
above  purpo.se,  and  that  the  best  methods  for  utilising 
the  sulphur  it  contains  are  also  due  to  Krench  manufac- 
turers, notably  to  "M.  I'erret.  A  description  iVdlows  of 
various  furnaces  used  at  different  periods  for  burning 
pyrites.  Perret  has  recently  constructed  a  new  furnace 
for  crushed  ore,  which  has  the  shape  of  a  prism,  and 
resembles  Gerstenhiifer's,  l)eing  however  free  from  the 
defects  of  the  latter.  The  working  of  this  furnace 
has  hitherto  heen  most  .satisfactory  ;  the  pyrites  are 
thoroughly  utilised  and  much  labour  saved,  the  cost  of 
the  latter  being  reduced  hv  one-iialf. — A.  I!. 


'  The  calculation  shows  barely  6  fraucs. 


,  Schloiing's  Law  relaiinrj  to  the  Sulvtion  of  Calcin; 
Carhonatr  hxf  Carbonic  Acid.  It.  Engel.  Gomii 
Rend.  101,  940. 

Thk  author  states,  in  opposition  to  Caro's  assertions, 
that  Schlosing's  law  as  to  the  solubility  of  calcium 
carbonate  in  water  .saturated  with  carbimic  acid  holds 
"ood,  not  only  for  pressures  less  than  one  atmosphere, 
but  for  higher  pressures.  The  law  also  applies  to  barium 
carbonate. — E.  G.  C. 

MtDiuf act  lire  of  Siil/,hucyanides.  V.  Nafzger.  Chem. 
Zeit.  10,  -"iTO. 

i  The.se  .salts  are  fimling  an  increased  apjdication  for 
various  purposes  in  dyeing  and  printing,  as  well  as  fuj 
the  manufacture  of  colours.  Tbe  stilphocyanidcs  are 
not  generally  obtained  from  gas  li(|uor,  nidess  the  latter 
has  a  specilic  gravity  corresponding  to  10 — 15"  li.,  and 

'  this  being  of  rare  occurrence,  "Laming's  ferric  oxide 
ma.ss  "  has  been  used  of  late  years  for  their  preparation, 

I  as  itMimetimcs  contains  10  to  ISjier  c(nt.  t.t  anmii  nium 

I  sulphocyaniile.  This  .salt  is  always  mixed  with  am- 
monium salts,  and  the  best  method  of  scjiaration  — viz., 

!  that  of  partial  crystallisation — is  connected  with  consider- 
ahle  ditUculty  and  loss.  Numerous  jiatents  have  heen 
taken  based  on  the  jireparation  of  suiphocyanides  from 

I  the  residue  of  the  Lamiuf's  mixture,  with  subsequent 
removal  of  tbe  sul|ihur  of  the  compound  and  formation 
of  ferrocyanides.     Put  as  regards  relative  values  of  these 

!  two  salts,  it  would  be  more  rational  tocnileavour  to  prejiare 
sulphocyanides   from   ferrocyanides.     The   manufacture 

;  of  sulphocyanides  can  only  be  carried  on  prolitably  in 
works  where  ceitain  other  jiroducts,  sucli  as  ferro- 
cyanides, Pru.s.sian  blue,  etc.,  are  prejiared,  and  wheie 

I  the  process  is  under  the  supervision  of  experienced 
chemists.     (Gasch,  Clmii.  Zi  it.  10,  274).     In  ct^nnecliiin 

I  with  this  matter  the  author  draws  attention  to  the 
method  known  as  the  "liniing-process,''  used  in  England 

,  in  some  gas  works,  whereby  the  nitrogen  of  the  coal 
is  more  fully  utilised. ^A.  P. 


Improvements  in  eff'ectitirj  the  Dcenrhonnt ion  oj  Earthy 
Carlionates,  such  as  Carbonate  of  llariiini.  Carbonate 
ff  Strontium,  anil  the  li/.c,  and  A piiarat lis  therefor. 
■\V.  L.  Wise,  Lomlon.  From  It.  Padot,  Paiis.  Eng. 
Pat.  5-2S0,  April  -JS,  1SS5.     Sd. 

It  is  proposed  to  cfl'ect  the  reduction  by  the  combined 
action  of  reducing  carbonated  gaseous  agents  aid  super- 
heated steam.  In  [jractice  this  may  be  carried  out  in 
many  ways — either  by  the  employment  of  a  carbonated 
gas,  which  heats  and  reduces  the  material  at  the  same 
time  ;  or  by  the  employment  of  hydrogenated  gas,  which 
heats  the  material  anel  jjroduces  by  its  cciinbustion  the 
superheateel  ste'ani  nei^essary  for  reduction  ;  or  hy 
the  employment  of  a  hydrocarbonated  gas  ;  or  by 
the  employment  of  any  suitable  combustible  gas  mixeel 
with  steam  ;  or,  lastly,  by  the  employment  of  a  liquid  or 
solid  hydrocarbon  or  of  water  gas.  The  decarhonation  is 
be.st  performed  in  a  furnace  of  the  crucible  type,  or  in  a 
reverlieratory  furnace  analogous  to  those  em]ihned  for 
melting  glass.  In  either  case  the  process  is  conlinniuis  ; 
the  material  to  be  acted  upon  is  fed  from  the  top,  and 
gradually  slides  downwards  until  it  arrives  on  the  hearth 
pioper,  where  it  is  exposed  to  the  heat  and  the  reducing 
gases,  which  are  passed  into  the  furnace  by  one  or  more 
tuyeres.  The  reduced  ma.ss  is  withdiawn  at  the  bottom. 
Instead  of  feeding  the  fnrnace  with  the  \<\\\e  carbonate, 
it  is  often  preferable  to  add  to  it  a  small  c|nantity  e)f  [lure 
carbon  or  pure  carbomiccous  material,  as  under  its 
inlluence  the  decomposition  takes  jilace  more  rapidly  and 
at  a  lower  temperature  than  would  otherwise  he  the 
case. — S.  H. 

Improvements  in  the  Manufacture  of  Jlyposiilphates  and 
Sulphates  0/' Al/.alis.  11.  P.  Condy,  Loiulon.  Eng. 
Pat.  53SS,  .Slay  1,  1SS5.     Od. 

The  process  depends  on  the  conversion  of  chloride, 
nitrate,  or  ae'etate  of  .sodium  or  ])otassiuni  into  hyposul- 
phates  (ditliiouatcs)  of  either  of  these  alkalis  by  treating 
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them    with    manganese    hyposulpliate    (dithionatp)    in 
ac|nenus  solution.     The   hitter   is   prepared  by   lri.;itin^; 
sulphurous  acid  in  .sohition  with  MKinj,'anc.se  dioxide.   t)n  , 
mixing' the  twosolut ions  in  e(|uivalpnt  proportions,  nearly  ! 
the  whole  of  the  alkali   containeil  in  the  alkaline  salts  is 
obtained  as  liyposulpliate,  tlie  latter  being  only  slightly 
soluble  in  solutions  of  ddoride,  nitrate  or  acetate  of  nian- 
l^anese.     For  the  subsequent   conversion  of  sodium  or 
potassium  hyposulpliate  into  very  pure  sulphate  it  is  only  i 
necessary  to  drv  the  salt  and  heat  it  to  redness.  — S.   H. 


Improvements  in  the  Utilisation  of  Certain  Hcsidnals 
obtained  in  the  Maniifaetiire  of  Uop/jer  and  Alkali. 
C.  Wigg,  Liverpool.    Y.ng.  Pat.  i5(J-20,  May  7,  18S5.  (id. 

The  oliject  is  to  provide  ellicient  means  for  utilising  the 
spent  liciuor  obtained  in  the  e.xlraction  of  copper  by  tlie 
wet  process,  and  also  the  vat  waste  of  the  Leblanc  pro- 
cess. Spent  copper  liquor  which  mainly  consists  of 
sodium  sulpliate  and  chloriile,  and  iron  in  various  forms, 
is  treated  with  ammonium  sulphide  until  all  iron  is  pre- 
cipitated. The  precipitate  is  then  filtered,  dried,  and 
burned  in  the  usual  pyrites  kiln.-^.  The  iron  peroxide 
left  may  be  prepared  for  use  as  a  pigment,  and  tlie  sulphur 
dio.xide  given  oti' disposed  of  in  any  convenient  manner. 
The  hitrate,  mow  consisting  of  .sodium  sulpbale  and 
chloride,  and  ammonium  salts  in  solution,  is  passed  into 
apparatus  for  the  formation  of  sodium  carbonate.  Tlie 
ammonium  sulphide  reijuired  in  the  process  is  produced 
by  the  decomposition  of  vat  waste  w  itli  an  acid  and  pass- 
ing the  gas  into  amnioniacal  liquor.  — S.  H. 


Iniprorements  in  the  Production  of  Nitrate  of  Ammonia 
and  Bitarbonate  of  Soda.  J.  F.  Chance.  Birmingham. 
Eng.  Pat.  .-i91<),  May  U,  1885.     6d. 

The  invention  consists  of  a  mutual  decomposition 
between  sodium  nitrate,  ammonia  and  carbonic  acid. 
Sodium  nitrate  is  dissolved  in  water,  which  is  made 
slightly  alkaline  by  some  of  the  washings  jiroduced  in  a 
later  ]iart  of  the  process.  The  solution  is  tlltcred  and 
tre.ated  with  an  ecinivalent  of  ammonia.  Such  nii.\ture 
is  then  subjected  to  a  current  of  carbonic  acid  umler 
pressure  w  lien  there  ensues  a  decomposition  producing 
sodium  bicarbonatg  and  ammonium  nitrate.— S.   H. 


Iniprorements  in  tlie  Purification  of  the  Alkaline  Leys 
hnoirn  as  TanI:  or  Vat  Liijuurs.  .1.  F.  Chance,  Bir- 
mingham.    Eng.  Pat.  5920,  May  14,  1885.     6d. 

It  is  proposed  to  remove  the  sulphides  by  treating  the 
liquor  with  a  mixture  of  oxides  or  carbonates  of  iron  and 
lime  or  carbonate  of  lime,  prejiared  by  precipitating  a 
solution  of  iron  chloride  with  a  considerable  exce.xs  of 
lime,  or  with  a  mixture  of  lime  and  carbonate  of  lime. 
The  mixture  is  introduced  into  a  vessel  where  by  vicdent 
agitation  it  is  brought  into  intimate  contact  "with  the 
liquor,  the  sulidiides  of  alkalis  being  thereby  readily 
converted  into  the  hydrate  and  carbonate,  the  sulphur 
forming  insoluble  iron  sulphide,  which  is  separated  by 
tiltration.  The  purified  leys  are  then  treated  in  the  usual 
manner. — S.  11. 

Improvements  in  tlie  Production  of  Alkaline  Phosphates  in 
the  Manufacture  of  Iron  or  Steel  from  Phosphoric  I'iij 
Iron.  T.  Twynam,  Middlesbro'.  Eng.  Pat.  liS67,  .June 
5,  1885.     6d." 

Thls  invention  relates  to  the  manufacture  of  alkaline 
phos|)hates  during  the  conversion  of  phosphoric  pig  iron 
into  iron  or  steel.  It  is  proposed  to  add  in  the  converter 
or  Siemen's  furnace  either  trisodium  or  tripota.'^sium 
phosphate  or  an  alkaline  phosphate  containing  three 
equivalents  of  a  base  for  every  equivalent  of  phosphoric 
acid.  This  tribasic  phosphate  is  liest  olitained  by  fusing 
the  alkaline  phosphoric  slag  with  sodium  carbonate.  In 
the  furnace  or  converter  the  trisodium  jihosphate  is  con- 
verted into  the  monosodiuni  salt,  which  by  a  subsequent 
fusion  with  alkali  is  reconverted  into  the  trisodium 
compouud. — S.  H. 


Improved  Apparatus  for  Facilitating  the  Dissolution  of 
Oxide  of  Lead  and  other  Substances  used  for  moling 
Lead  Salts  for  the  Manufacture  of  White  Lead,  etc. 
.\.  W.  Anderson,  London.  Eng.  Pat.  12,8!U,  October 
27,  1885.     8d. 

Tni.<  apparatus  consists  of  a  horizontal  cylindrical  drum, 
which  may  be  either  stationary  or  revolvini.',  provided 
with  an  internal  revolving  shaft  or  axis,  tilted  with 
stirrer*  or  paddles. — E.  ti.  C. 


Improvements  in  Apparatus  for  Cooling  Gases  and 
Vapours.  W.  F.  Weldon,  Cambridge.  From  A.  K. 
Pechiney  iV  Co.,  Salindres,  France.  Eng.  Pat.  6066, 
May  IS,  1SS5.     Sd. 

This  invention  concerns  an  improved  apparatus  for  cool- 
ing gases  and  vapours  which  are  capable  of  attacking 
metals— viz.,  free  chlorine,  hydrochloric  acid,  etc.  It 
consists  e-ssentially  of  a  stone  tower  of  rectangular 
horizontal  section,  in  the  interior  of  which  tower  are 
arranged,  either  horizontally  or  in  an  inclined  position, 

nc.i.- 


glass  tubes,  through  which  cold  water  is  kept  flowing. 
In  Figures  ],  2  and  5,  the  glass  tubes  are  marked  c.  One 
extremity  of  each  tube  protrudes  through  the  A  side  of 
the  tower,  and  its  other  end  protrudes  through  a  corres- 
)ionding  hole  in  the  B  side  of  the  tower.  On  the  A  side 
of  the  tower  the  end  of  each  glass  tube  is  connected  by  a 
piece  of  caoutchouc  tubing  d  with  pipes  T.  Water  passes 
into  the  pipes  T  from  the  hollow  column  N,  and  then 

e2 
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from  T  into  tlic  glass  tubes  c.  On  the  B  side  of  the 
tower  cacli  j;lass  tube  is  Cdiincc-ted  l]y  cainitcliouc  tubing 
d'  with  an  opeu  gutter  m  into  whicli  tlie  water  Iroin  the 
glass  tubes  is  discharged,  passing  away  by  the  hollow 
column  AI.  The  inclined  [josition  of  th'e  glass  tul>es  is 
necessary  to  ensure  their  being  always  tilled  with  water. 
Figures  3,  4,  and  .">  represent  the  joint  between  the  glass 
tubes  and  tlie  stone  sides  of  the  tower.  It  consists  of 
caoutchouc  pieces  i,  which  are  tightly  pressed  against 
the  stone  by  means  of  bolts  aiul  glands  ».  The  gas,  or 
mixture  of  gases  and  vapours,  to  l)e  cooled  by  this  appa- 


ing  the  lead.  The  filling  proper  consists  of  pieces  of 
quartz,  w  hich  arc  made  to  press  stnmgly  against  the 
lining  of  ([uartz  powder,  all  the  holes  and  cavities  along 
the  edge  being  tilled  up  w  ith  spalls  of  quartz.  In  lieu  of 
the  usual  tire  lirick  arch,  there  are  two  posts  of  quartz, 
which  carry  blocks  of  quartz,  spanning  the  spaces 
between  the  walls,  some  spaces  being  left  open  fur  the 
passage  of  the  gas  and  the  acid.  Un  the  top  of  these 
crosspieces,  and  at  riyht  angles  thereto,  are  placed  sni.iller 
pieces  of  quartz,  and  above  this  series  the  tilling  proper 
is  built  up.— .S.  H. 


FIC.3 


ratus  enters  near  the  top  of  the  tower  at  V,  and  the 
cooled  gases  pass  ofl'near  the  bottom  on  the  opposite  side 
at  P'  ;  any  liquid  condensing  runs  out  at  S.  If  one  of 
the  glass  tubes  happens  to  break,  it  can  be  readily  re- 
moved and  a  new  one  put  in  its  place  without  .stopping 
the  working  of  the  apparatus.— S.  H. 


All  Improved  Sulphui-ic  Acid  Tower.  Nichols  and 
Heriesholf,  Brooklyn,  U.S.A.  Eng.  Pat.  1S61,  Feb- 
ruary 9,  1S86.     Sd. 

The  main  dithculty  connected  with  the  use  of  a  Glover 
tower  is  caused  by  the  brick  lining  and  the  lower  brick 
arch  not  being  able  to  withstand  the  severe  action  of  the 
hot  acid  gases  and  of  the  hot  acid.  The  luicks  are 
gradually  eaten  away,  shortening  the  life  of  the  tower 
and  rendering  the  acid  impure.  The  present  inven- 
tion seeks  to  obvi.ite  these  dilliculties  in  [iroposing  to 
line  the  tower  within  its  outer  sheeting  of  lead  with 
quartz,  and  constructing  the  lower  part  of  the  tower 
entirely  of  quartz.  It  being  impossible  to  cut  quartz  into 
blocks  in  such  a  manner  as  to  form  a  self-sustaining 
wall,  the  onartz  is  crushed  to  so  fine  a  powder  that  it  will 
pack  clo.sely  enough  to  prevent  the  liot  ga.ses  from  reach- 


Improrements  in  the  Extraction  of  Nitrate  of  Suda  and 
other  Salts.      M.   K.    I'ryor  and  .\.  (.'.  Jameson,  Lon- 
don.    Kng.  I'at.  -JiSa,  F'cbruary  IG,  18SG.     8d. 
Thk  object  of  this  invention  is  the  economical  extraction 
of  soluble  salts  from  their  native  earths  by  a  continuous 
i  process.      The   ajiparatus   consists   of  an   Archimedian 
screw  H.xed  inside  an  inclined  tube.     This  tulie  is  caused 
j  to  rotate  with  the  screw  whilst  a  stream  of  cold  water 
'  flows  into  it  at   the  higher  end.     The  lower  end  of  the 
tube  takes  up  at  each  revolution  a  portion  of  the  native 
earth  which   is  slowly   worked   up  the   tube  and  )iassed 
out  at   the  higher  ciid,  leaving  the  soluble  salt  in  the 
water.     The  latter  enters  in  a  continuous  stream  at  the 
liigher  end  and   passes  out  at  the  lower  enil,  where  it 
ovcrllows  into  a  .s]iacious  tank  in  coder  to  deposit  any 
insoluble  matter  carried  away   by  the  current.      Hit  be 
desired  to  treat  the  native  earths  witli  hot   water,   the 
apparatus  can  be  readily  modified  accordingly.  — S.  II. 


An  Imprcrcd  Mcustiring  Apparatus  for  Liquid  Carbonic 

Acid.       ¥..    Luhniann     and    C.    G.    KonimenhoUer, 

Niedcnnendig    and    Kotterdain.       Eng.    Pat.    2262, 

February  lU,  ISSU.     lid. 

Thk  apparatus  is  shown  in  the  accompanyiii''  ilrawings 

(Figs.  1  and  2).     It  consists  essentially  of  a  sliding  rod  G, 
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wliich  can  be  worked  airliplit  thion{:li  several  stuffing 
boxes.  Through  llie  centre  of  the  sliding  rod  for  a  dis- 
tance extending  from  y  to  »•,  and  with  ojienings  at  these 
points,  is  a  passage  u.  According  as  the  rod  G  is  moved 
forwards  or  backwards,  tlic  central  jiassage  connects  a 
measuring  vessel  Iv  with  lateral  channels  o'  and  0,  which 
serve  respectively  as  inlet  and  outlet  for  liiiuid  carbonic 
acid.  The  modification  shown  in  Fig.  2  is  a  .'■ininle  form 
of  apparatus,  the  measuring   vessel  K  being  firmly  fixed 


Amalgam  nr  Cement  capable  of  being  Moulded  or  Pressed 
irhile  VI  a  P/astir  Cninliticn.  .1.  Cawley,  London. 
Eng.  Pat.  2S06,  March  3,  1SS5.     6d. 

An  argillo-calcareous  clay  from  the  neighbourhood  of 
Koulogne  is  mixed  with  either  marls  or  clays,  in  order 
to  secure  a  perfectly  homogeneous  mixture  of  calcium 
carbonate  and  clay,  as  well  as  with  other  well-known 
cements.      The  argillo-calcareous  rock   is  first  crushed 


on  the  end  of  the  sliding  rod  G,  and  the  central  passage 
V  opening  directly  into  K.  By  moving  the  rod  G,  tbe 
measuring  vessel  is  alternately  connected  with  the  inlet 
and  outlet  passages  a  and  b. — S.  H. 


IX.^BUILDING  MATERIALS.  CLAYS,  MORTARS, 
AND  CEMENTS. 

Improvements  in  the  Manufnciiirc  of  Cement.      W.  Joy, 
Norlhlleet.     Eng.  I'at.  9154.  January  30,  1S85.     6d. 

AVet  slurry,  or  a  mixture  of  wet  slurry  and  fnel,  is 
charged  into  the  cement  kiln  while  the  kiln  is  in  action, 
the  wet  slurry,  or  the  mixture,  being  deposited  in 
successive  portions  on  the  burning  charge  as  the  burn- 
ing proceeds,  and  at  the  parts  where  for  the  time  being 
the  charge  is  burning  most  freely. — E.  G.  C. 


and  then  burnt  ;  and,  after  mixing,  the  stone  ia  burnt, 
again  crushed,  and  finally  sifted. — E.  G.  C. 


Prorli/ction  of  Surfaces  resembling  Marble,  Malachite, or 
other  Stone  on  Tulndar  or  other  Hollov  Objects  or 
Bodies  of  Glass.  J.  Budd.  Eng.  Tat.  642,  Januarv 
16,  1885.     6d. 

The  inventor  prepares  the  inner  surface  of  hollow  tubes, 
cylinders,  etc.,  of  glass,  in  imitation  of  marble,  mala- 
chite, or  other  stone  ;  the  said  glass  is  then  provided 
with  an  internal  lining  of  wood  or  other  suitable  mate- 
rial, if  desired,  with  headings  of  brass,  etc.  In  the  case 
of  cylinders  or  tubes  to  form  pillars  or  pedestals,  a 
wooden  or  other  core  is  used,  and  the  sjiace  between  this 
core  and  the  inner  surface  of  the  glass  is  filled  with  san<l 
or  other  suitable  substance.— E.  G.  C. 


Improrcments  in  the  Manufacture  oj  Artificial  Stone. 
J.  H.  .John.sou,  London.  From  Ignay  Brandstatter, 
Vienna.     Eng.  Fat.  3897,  March  26,  1885.     6d. 

Puke  quartz,  and  similar  materials,  are  ground  and 
sieved,  and  mixed  with  magnesia  or  (if  a  higher  degree 
of  hardness  be  desired)  with  minium  or  litharge.  Chalk, 
marble,  or  limestone  is  also  used  f(n-  some  purposes. 
Twelve  to  sixteen  parts  by  weight  of  a  concentrated 
solution  of  silicate  of  soda' arc  then  added.  The  ndx- 
ture  is  next  poured  into  moulds,  and  submitted  to  a  high 
pressure  in  a  hydraulic  or  other  press.  Finally,  the 
moulded  and  compressed  stones  arc  dried,  burnt  in  an 
oven  or  kiln,  and  carefully  cooled. — E.  G.  C. 


Luminous  and  Damp-proof  Cements.  E.  Ornierod  and 
W.  C.  Home,  Battersea  Park  and  Charlton.  Eng. 
Pat.  3916,  March  27,  1885.     6d. 

LlMINOl'S  sulphide  of  calcium,  in  powder,  is  mixed 
with  Keen's,  Parian,  or  other  suitable  cement  in  varving 
proportions.  The  luminous  cement  so  made  is  moulded 
into  the  required  form,  dried,  and  either  placed  in  a 
bath  of  parafbn-wax  and  bcnzoline,  or  brushed  over 
with  a  solution  of  parailiu-wax  or  other  suitable  damp- 
proofing  material.-  E.  G.  C. 


Improvements  in   the  Manujaeture  of  Cement.     F.  Pan- 
some,  Norwood.     Eng.  Pat.  5442,  May  2,  1885.     8d. 

The  cement  material  is  reduced  to  the  state  of  a  fine 
powder  before  it  is  passed  into  the  burning  chamber, 
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Tlie  latter  consists  of  a  slowlyrpvolving  receptacle 
heated  liy  the  coinlmstioii  within  it  of  i;as  obtained 
from  coal,  coke,  petroleum,  or  other  hydrocarbon,  in  a 
gas  producer  of  any  suitable  constructiou. — E.  G.  C. 


Improvements  in  the  Majin/acture  of  Cement  and  Lime. 

H.  Mathey,  New  York.     Kng.  Tat.  14,064,  November 

17,  1885.  4d. 
Instead  of  first  iii.Tkin;^  up  the  <lifl"ercnt  constituents  of 
Portland  cement  into  a  jiasty  mass  or  "  slip,"  and  then 
making  bricks,  whicli  rcipiire  to  be  dried  either 
naturally  or  artificially  before  calcination  in  the  kilns, 
the  inventor  grinds  together  the  proper  jiroportions  of 
the  several  ingredients,  and  then  feeds  the  tine  powder 
so  produced  into  a  heated  receptacle,  which  is  kept 
constantly  moving  so  as  to  .agitate  and  disseminate  the 
particles.  Plaster  of  Paris  is  prepared  in  a  similar  way, 
the  gypsum  being  at  once  ground  to  a  fine  powder  and 
then  calcined  as  described.  For  the  manufacture  of 
ordinary  lime,  the  rock  is  first  crushed  so  as  to  pass 
througli  a  Xo.  4  or  No.  6  sieve,  and  then  conveyed 
directly  to  the  heated  and  moving  receiit.acle. 

-E.  Cx.  C. 

Improved  Process  of  and  Fiirnaecfor  Btirninq  Lime  and 
stnnlar  Mattrinls.  1'.  M.  Justice,  London.  Eng. 
Pat.  15,252,  December  11,  1885.  Prom  Carl  Dietzsch, 
Malstatt.     Cd. 

Thk  process  consists  in  lirst  heating  the  limestone,  lime, 
or  similar  substances  by  means  of  the  escaping  heat 
from  the  furnace,  then  adding  fuel  to  the  heated  ma.ss  as 
it  sinks  down  into  the  burning  chsmlicr,  and  then  cool- 
ing, or  partially  cooling,  the  mass  before  withdrawing  it. 
The  furnaces  are  constructed  so  as  to  jiosscss  a  jire- 
liminary  heating  chamber  above,  connected  by  inclined 
shoots  or  channels  with  one,  two,  or  more  burning 
chambers  beneath.  The  lower  jiarts  of  the  burning 
chamber  or  chambers  are  contracted  into  a  funnel  shape 
towards  (he  bottom,  and  form  the  cooling  portion  or  zone 
of  the  main  chamber. — E.  G.  C. 


X.-1ETA1LUEGT,  Etc. 

rrodiiction  nf  Antimonti  in  Jiliist  Finnaees.     C.  A.  M. 

Balling.  Chem.  Zeit.  9,  1825. 
This  process  is  worked  at  Hanya,  in  Hungary,  where 
the  cnide  antimony  obtained  possesses  a  composition 
indicated  by  the  following  figures  : — ^^Sample  No.  1. 
Sb  =  01  02,  Pe  =  6-23,  S  =  2-85.  No.  2.  Sb^  7380, 
Pe  =  16-60,  S  =  S-42.  No.  .3.  Sb  =  C504,  Ee  =- 2.'?-80, 
S=10'46.  These  figures  show  the  differences  between 
the  three  kinds  or  qualities  of  crude  antimony  obtained. 
The  two  first  kinds  arc  refined  in  a  reverberatory  furnace, 
and  the  third  nuality  is  returneil  to  the  blast  furnace. 
The  proportions  obt.aiued  of  these  three  .sorts  of  crude 
antimony  are,  respectively,  825,  00,  and  S'5.  The  slag 
produced  has  the  lollowing  composition  : — 1.  Si03  =  46  0, 
CaG-  .34-6,  PeG- lo'l,  Sb=0-5.  2.  SiO.,  =  45-5,  CaG 
=  31-4,  PeG  =  19-9  and  Sb-OO.— E.  G.  C. 


Improrrmrnts  in  the  Mar/iineri/  and  Appliances  for 
Treating,  Dressing,  and  Cleaning  Tin  and  other 
Mini^ral  Ores,  and  in  Modes,  Means,  and  Processes 
connected  thcrcnith,  and  for  other  vsefid  piirjioses. 
G.  M.  p;<hvards,  London.  Eng.  Pat.  6347,  Way  23, 
1885.     lid. 

Several  arrangements  are  detailed  for  washing  tin  slimes. 
First,  the  slimes  are  to  be  passed  over  an  inclined  stepped 
pkane,  set  in  a  wooden  frame  in  the  successive  recesses 
formed  by  the  stejis  of  which  the  tinstone  will  be  de- 
posited, and  will,  moreovi  r,  be  graduated  into  various 
sizes,  each  recess  collecting  a  smaller  mean  size  than  the 
preceding  one.  Jiy  a  sinijde  arrangement  of  pivoted 
partitions  {only  brought  into  use  when  rcijuirt'd)  the 
various  i|ualitics  may  still  be  kept  separate  when  it  is 
necessary  t<i  clean  up  the  frame.  Ne.xt,  the  slimes  may 
be  passed  through  a  funnel,  delivering  at  a  depth  of 


two-thirds  of  the  total  height,  into  a  cylinder  of  clear 
water.  The  heavier  particles  will  sink,  those  which  are 
ligiiter  being  carried  away  by  the  water  overflow.  Or 
they  may  be  introduced  into  a  tall  cylinder  of  water 
containing  a  central  rod,  carrying  at  its  lower  end  a 
propeller  screw.  Over  this  rod  slides  a  deep  ])lunger,  the 
diameter  of  which  is  two  inches  less  than  that  of  the 
cylinder,  and  which  is  actuated  by  a  hand  lever.  When 
tlie  slimes  are  thus  introduced,  the  propeller  blades  are 
ra]iidly  revolved  until  the  w  hole  of  the  ore  is  by  agita- 
tion got  into  suspension  ;  the  whole  is  then  alhiwed  to 
stand  nuictly  until  it  is  judged  that  all  the  tin  has 
settled,  and  the  )ihiugcr  is  then  lowered  and  dis)ilaces  a 
part  of  the  water  with  thcgauge  still  insuspension.  When, 
by  repetition  of  tlie  jnocess,  the  slimes  have  lost  about 
40  per  cent,  of  their  original  bulk,  they  are  ilividcd  into 
two  ])arts  by  means  of  a  double  cylinder,  the  ujiper  half 
of  which  tits  accurately  upon  the  lower,  but  may  be 
made  to  slide  from  it  laterally  .along  a  grooved  channel. 
The  heavier  portion  in  subsiding  takes  the  lowest  posi- 
tion, and  thus  the  lighter  ]iortion  aliovc  is  removed  with 
the  upper  half  of  the  cylinder. — AV.  (i.  M. 


Improvetncnts  in  Coitecntratinr/  or  Washinij  Apparatus 
Jor  the  Treatment  (f  Ores  nr  other  Materi(ds.  P.  JL 
Justice,  London.  From  The  Frue  Vanning  Machine 
Co.,  Detroit,  Michigan,  L'..S.A.  Eng.  Pat.  6758,  June 
3,  1885.     Sd. 

SrrPORTED  by  freely-swinging  legs  w  ithin  a  substantial 
framework,  is  a  long  rectangular  frame  of  light  con- 
struction, to  which  a  rajiid  longitudinal  oscillation  is 
constantly  iiii]iaitcd  by  a  connecting  lod  communicatirg 
with  an  eccentric.  Around  this  frame,  w  hicli  is  placed 
not  ijuile  horizontally,  is  stretched  an  endless  Hanged 
belt,  preferably  (if  smooth  surfaced  rubber.  This  belt 
rests  on  a  series  of  transverse  rolleis  above  the  frame. 
Passing  over  a  diuni  at  the  higher  end,  it  is  then  bellied 
beneath,  so  that  it  shall  tr.averse  a  water  tank,  by  means 
of  a  serond  drum  :  it  is  restored  to  the  level  liy  passing 
over  a  third,  and  liiially  re  attains  the  top  over  a  fourth 
placed  at  the  lower  extremity  of  the  fratiie.  A  slow 
travelling  motion  is  impaitcd  to  the  band  by  connecting 
one  of  the  inilleys  by  suitable  gearing  with  the  shaft 
which  drives  the  oscillator  eccentric  :  the  banil  thus 
travels  (above  the  frame)  up  the  incline,  near  to  the  top 
of  which  is  an  ore  distributor  delivering  the  pulji  evenly 
over  its  surface,  and  higher  than  this  is  a  row  of  clear 
water  jets  reaching  across  the  frame.  Thus  by  the 
action  <if  the  water,  aided  by  the  oscillation,  the  heavier 
matter  sinks  to  the  buttom  and  is  carried  onward  by  the 
band,  and  eventually  washed  ofl'  in  the  tank  beneath, 
whilst  the  lighter  gangue  is  swc]it  forward  and  down- 
ward an<l  dejiosited  in  a  launder  at  the  lower  end. 
Where  tailings  from  amalgamation  of  gold  ores  are  to  be 
concentrated,  the  mercury  is  caught  in  the  distributor  by 
riffles  and  an  amalgamated  copper  plate. — W.  (;.  M. 

Iniprrirements  in  the  M<iniifactiirc  (f  Steel.     John  Gjers, 
Middlesborough.     Eng.  Pat.  6873,  June  5,  188."i.     6d. 

The  ]irinci]de  of  forcing  of  carbonic  oxide,  alone  or 
with  nitrogen,  through  steel  in  a  con\eiter,  as  described 
in  FjOg.  Pat.  64)S4,  1SJ>4,  is  extended  to  steels  made  other- 
wise than  by  the  ]incunialie  jirocess.  In  the  open 
hearth  furnaces  the  gas  is  introduced  into  the  metal 
bath  by  means  of  a  hollow  rabble  ;  in  the  crucible  or 
ladle  by  a  steel  or  inm  pipe  jiassing  to  the  bottom  of  the 
metal  and  protected  (or  not)  by  a  refractory  (overing, 
the  diameter  of  the  pipes  being  in  the  former  case  ^-inch, 
in  the  latter  1  inch.— W.  G.  M. 


Improremeids  in  Preparing  Ores,  O.rides,  or  Compounds 
of  Iron  fur  .Smeltiini  or  Pediirinti,  John  McCulloch, 
Airdrie,"  Lanark.  Eng.  Pat.  6S04,  June  8,  1SS5,  4d. 
The  ore  or  oxide,  well  dried  and  pnlveriseil,  is  mixed 
with  coal  or  coke  in  the  proportion  of  fioni  one  to  three 
equiva'ents  of  ore  to  one  of  carbon,  and  w  itii  diy  calcium 
carbonate  or  other  tlux,  and  suliicii  nt  iiitch  to  ensure 
agglutination  ;  the  mixture  is  then  moulded  and  pressed 
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info  bricks,  prefeiaWy  by  tlie  ajiparatus  described  in 
Eng.  Pat.  9501  of  1885,  and  is  then  ready  for  use  in  the 
blast  furnace.  — W.  G.  M. 


Improvements  in  the  Manufacture  or  Treatment  of  Iron 
and    Steel.      J.     H.    Jolinson,    Liiicoln's-lnn-Fields. 
From  La  Societe  Anonynie  "  I>e  ForroNickel,"  Paris.  ■ 
Eng.  Pat.  7179,  June  ll',  ISSo.     6d. 

To  a  charge  of  melted  soft  iron  or  .••teel  is  to  be  added 
a  mixture  of  about  1  per  cent,  of  manganese,  Oo  of 
potassium  ferrocyanide,  andO'0.">  of  aluminium,  with  ihe 
object  of  increa.'-ing  llie  tenacity  of  tlic  metal.  If,  at 
the  same  lime,  it  be  desired  to  render  it  less  oxidisable, 
malleable  nickel  to  the  extent  of  from  3  to  i2,')  per  cent, 
(according  to  the  degree  of  inoxidisabilily  required)  is 
also  to  be  used.  Carlion  may  he  wholly,  or  in  part, 
substituted  for  the  ferrocyanide  ;  but  with  less  satisfac- 
tory results.— AV.  G.  M.  " 

Improvements  in  the  Mamifaeture  of  Steel  Converter 
ilottonus;  Plii^s,  or  Blocks.  Geo.  Jarvis,  St.  George's, 
Salop,  and  Alex.  E,  Tucker,  Smethwick.  Eng.  Pat. 
7571,  June  22,  1885.     4d. 

Slag  from  the  lila.st  furnace  or  the  converter,  alone  or 
fused  with  other  refractory  bodies,  is  run  direct,  or  after 
remelting,  into  moulds  of  the  required  shape  and  con- 
taining tubes  or  )iins  to  give  the  rcquisile  peiforations. 
These  blocks  may  be  aftcrward.s  annealed  if  necessary. 

— W.  G.  I\l". 

XL— FATS,  OILS,  AND  SOAP  MAKT]FACTT]BE. 

Ammoniatcd  Socim.     C.   R.   Huxley.     Eng.  Pat.  3441, 
March  17,  1885.     4d. 

A  SO.vr  made  from  8  i>arts  of  .stearic  acid,  4  cocoa-nut  oil, 
1  potash,  1  soda,  G  water,  is  cut  into  shayings  and  placed 
in  a  retort  in  which  is  a  pressure  of  151b.  per  srjuare  inch 
of  ammonia  gas  until  thoroughly  permeated  with  it. 
— "W.  L.  C. 

Improvements  in  the  Distillation  of  Glycerine,  and  in 
Means  or  Apparatus  c7n]iloi/cd  therein.  A.  G. 
Brookes.     Eng.  Pat.  5382,  May  1,  1885.     Sd. 

The  still  and  superheating'  coil  are  heated  by  the  same 
furnace,  and  the  former  is  connected  with  condensing 
coils  which  terminate  in  yacuuni  jians  large  enough  to 
hold  the  whole  charge.  The  series  of  condensing  coils 
ends  ill  a  surface  condenser  connected  with  a  yacuum 
pump,  and  ke]it  cold  liy  streams  of  water  which  do  not 
mix  with  the  condensed  glycerine.     A  drawing  is  given. 

-W.  L.  C. 

Ati  Improved  Soap-paste  for  Clennsiiiff  Woollen  and  other 
kindred  Fabrics.  M.  S.  Gosling.  Eng.  Pat.  5998, 
May  15,  18S5.  4d. 
Onk  part  of  borax,  and  32  parts  of  Castile  soap  are 
incorporated  with  water  into  a  thick  paste,  and  a  frag- 
rant essence  is  added. — AV.  L.  C. 

A  Lntiricatine)  Pon-der  for  Slarhinery.  A.  Jl.  Clark. 
From  B.  Lcnglet,  Amiens.  Eng.  Pat.  670,  January 
15,  1886.     4d. 

I'owDEKEl)  talc  or  kaolin  is  incorporated  with  parafhn, 
sperniaceli,  wax,  etc.,  to  produce  a  ivhite  lubricating 
compound,  for  machinery  emjiloyed  in  making  white 
fabrics,  such  as  tulle,  etc.— AV.  L.  C. 

Improvements   in    Luhriratinij    Compounds.      C.    Fink. 
Eng.  Pat.  1525,  February  2,  1886.     4d. 

AA'nn  any  animal,  vegetable,  or  mineral  oil,  .about  an 
equal  bulk  of  a  mixture  comiiounded  as  follows,  is  incor- 
porated :  42  gallons  lime  water,  101b.  French  chalk,  4oz. 
ammonium  chloride,  4oz.  aninionium  carbonate,  2oz. 
iiotassium  carbonate,  2oz.  borax,  lOlh.  suljdiur. 

— AV.  L.  C. 


XIL-PAINTS,  YAENISHES,  AND    BESINS. 

Improvements  in  the  Manufacture  of  White  Lead,  and  in 
Apparatus  to  be  used  therefor.  E.  A'.  Gardner,  Lon- 
don.    Eng.  Pat.  3839,  March  25,  1885.     8d. 

The  inventor  claims— /'/;•«////,  the  arrangement  of  the 
melting  pots  and  beating  chamber,  descrilied  at  length  in 
the  spccihcation  :  secoudhi,  the  use  of  the  higher  oxides 
of  nitrogen  other  than  nitric  acid,  mixed  with  .acetic 
acid  and  water,  or  w.atcry  vajiour  ;  thirdly,  a  method  of 
supplying  the  gases  and  vapours  to  the  converting 
chamber,  by  means  of  a  combined  "  injectorexhaust- 
evaporator  ;"  fourthly,  an  arrangement  of  troughs  con- 
taining water  or  diluted  acid  and  an  electro-negative  to 
lead,  and  the  ccmnection  thereof  with  the  lead  to  be 
converted,  within  the  converting  chamber  :  and,  fft-hly, 
the  construction  of  apparatus  for  drying  white  lead. 

-E.  G.  C. 

Antifouliny  and  Anti-corrosive  Composition  for  Ships 
and  Siil/ijicri/ed  Sfiueture.i.  P.  Denniston,  Glasgow. 
Eng.  Pat.  4415,  April  9,  1885.     6d. 

The  inventor  uses  paraffin  scale  as  the  base  of  his  anti- 
fouling  composition,  and  he  prefers  to  employ  such  a 
mixture  as  the  following:  Paraffin  scale,  lOparts  ;  white 
lead,  zinc,  or  other  paint,  7  ;  luonze  green,  0  ;  light 
green,  1  ;  rosin,  2  ;  arsenic,  or  cyanide,  or  oxide  of  mer- 
cury, 2. — E.  G.  C. 

Gutta-percha  from  Bassia  (Butyrospermum)Parkii.     G. 

Don,  Ed.  Heckel  and  Fr.  Schlagdenhauffen.     Conipt. 

Rend.  101,  1009—1071. 
AcroEDlNG  to  the  cx]ieiimentK  described  in  the  paper, 
as  regards  density,  solubility,  and  amount  of  ash,  the 
above  gutta-percha  is  almost  identical  with  ordinary 
gutta-percha,  but  yields  on  exti  action  less  substance  than 
the  latter  does,  to  petroleum  spirit,  ether,  turpentine  and 
boiling  acetic  acid. — T.  L.  B. 


XIIL— TANNING,  LEATHER,  GLUE,  AND  SIZE. 

Improvements  in  Leather,  and  in  the  Mamifaeturc  or 
Treating  of  same.  A.  Johnson.  Eng.  Pat.  7S18, 
June  27,  188.5.  6d. 
Le.\the1!,  tanned  by  the  ordinary  process,  is  coated  on 
the  llesh  side  w  ith  a  dressing  composed  of  common  rosin 
(3  jiarts)  and  tallow  (1  '25  parts).  .Japan  wax  and  paraffin 
oil  or  Japan,  carnauba,  paraffin  or  bees-wax,  alone,  may 
be  used  instead.  The  hide  is  then  placed  i*  a  suitable 
chamber,  kejit  warm  enough  to  liquefy  the  dressing. 
The  operation  is  repeated  till  the  liide  has  absorbed 
sufficient  dressing.  The  coole<l  liide  is  then  placed  in  a 
bath  of  water,  maintained  at  80°  F.,  till  saturated.  It  is 
then  reset,  and  when  dry  is  ready  for  use. — B.  H. 


The  Industrial  Utilisation  of  Leather   Waste.      J.  AV. 
Davies.     Eng.  Pat.  11,880,  October  6,  1885.     6d. 

The  leather  waste  is  passed  through  a  suitable  disinte- 
grator or  devil,  the  degree  of  fineness  to  which  it  is 
reduced  depending  on  the  size  or  smoothness  of  surface 
to  be  given  to  the  resulting  jiroduct.  The  sieved  leather 
Hock  is  then  mixed  with  a  small  percentage  of  glue, 
gutta-perch.a,  or  similar  binding  material,  .so  as  to  form 
a  .stiti'paste,witli  which  other  sulistances  are  incorporated, 
.according  to  the  class  of  goods  to  be  made.  The  liiial 
form  is  given  to  the  articles  by  pressing  or  rolling  the 
paste  in  any  well-known  way.  A  number  of  recipes  are 
given  for  making  boot  heels,  door  knobs,  reels,  flooring 
tiles,  etc. — B.  H. 


XIT.— AGRICULTURE,  MANURES,  Etc. 

On  the  Thomas  Sla;/.     Dr.  Picper.   Cheni.  Zcit.  9,  1C29. 

At  a  meeting  of  the  Germ,an  Society  of  Manure  JNIanu- 
facturers,  held  at  Berlin,  on  November  7,  1885,  Dr.  Picper 
gave  the  results  of  some  experiments  made  by  him  with 


330 


THE  JOURNAL  Of  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      I5iny29,  iste. 


the  Tlionias  slajr.  He  employed  a  slag  (1)  containing 
17  per  cent.  TjO.,,  and  49  per  cent.  CaO  ;  another  (2) 
containinj;  IS  per  cent.  P-,^)-,  and  47  per  cent.  CaC»  : 
anil  a  third  (.3)  witli  20  jior  cent.  I'M,,  and  33  per  cent. 
Cat),  (-'oprolites,  containing'  18  per  cent.  I'lC.-.,  and  a 
jdiosjihorite,  with  2.')  per  cent.  I'.^O;,,  were  ali-o  taken, 
for  tlie  purpose  of  conijiarison.  '  The  results  of  some 
experiments  as  to  tlic  solubility  of  the  IVjU;,  present  in 
tlie  live  materials  are  here  given  ; — 

«ni.,hi=  In       In  lOOO  parts 
Soluble  in     <u^°}fiy,^„    of  carbonated 
Citric  Acid,   '"'"i'l.t^       '^  waterdissolTcd 
^"'^-  in  21  hours. 

Slag  r 3-.53      ...     5S07      0!» 

Slag  II 3-(5S      ...     51-23      091 

Slag  III 4-38      ...     36-34      5-54 

Coprolites     1-02      ...     10-95      255 

Phosphorite     ...      TOO      ...      5-64      I'Tl 

— E.  Q.  C. 

On  t/ir  Aclioii  oj  the  T/tuvins  S/arf,  trhcn  n.srt/ for  M(nin- 

rial  rvrposrs.  ¥.  v.  Maltzan.  "  Chcm.  Zcit!  9,  1827. 
Aftkp,  reviewing'  invc-tigations  which  liave  been  made 
in  eonnei  tion  with  tliis  subject,  the  author  expresses  the 
opinion  tliat  the  use  of  tlie'slag  is  a  makeshift,  and  that 
the  aclion  of  this  material  has  not  been  sufficiently 
accurately  a.secrtained.  Its  low  price  is,  of  course,  in  its 
favour.— E.  G.  C. 
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and  have  special  reference  to  various  devices  for  removing 
the  spent  char  from  tlie  bottom  of  the  cliar  cisterns, 
eitlier  by  revolving  bottoms  or  bv  rocking  grates. 

—A.  J.  K. 


XT.-SUGAE,  GUMS,  STARCHES,  Etc. 

Improrcmtnts  in  the  Alnniifacim-c  of  Grope  Sugar. 
Oskar  Koischelt.  From  H.  Soxhlet,  ]\lunich.  Eng. 
Pat.  7098,  June  10,  1SS5.     6d. 

The  improved  process  relates  to  the  preparation  from 
rice  starch  of  a  mixture  of  maltose  and  dextrine  liy  the 
action  of  malt,  and  then  of  the  conversion  of  these"  sub- 
stances into  glucose,  by  heating  the  solution  with  sul- 
pliuric  acid,  under  pressure  or  otherwise.  'When  working 
under  jiressure  in  closed  vessels,  sulphuric  acid  is 
employed  in  the  following  proportions,  and  the  duration 
of  llie  boiling  is  regulated  as  follows  : — 


Improvements  in  or  connected  uHh  Triple  Effect  Ertijmrat- 
inij  Apparittus,  vseil  in  the  Muniijurtiirc  oJ  Su(j(ir,iind 
similar  Vannnn  Apparatus.  J.  McClure  C.  Paton, 
Nottingham.     Eng.  Pat.  1944,  February  10,  1886.    6d. 

The  above  invention  relates  to  a  new  wav  of  removing 
the  water  of  condensation  collecting  on  llie  lower  tube 
plate,  or  at  the  bottom  of  the  calandria  or  beating  drum, 
of  the  seconil  and  third  pans,  in  a  triple  ellcct  airange- 
'■  ment.— A.  J.  K. 

Improvements  in    the   Manvfactnre  of  Starch,  and  in 
Apparirliis  onjiloi/ed  therein.     B.  H.  Kcmmcrs.    From 
I      L.  von.  AVagner  and  A.  tlillitzer,  Buda-Pestli.     Eng. 
Pat.  4758,  April  17,  1886.     lid. 

The  improved  process  consists  in  subjecting  maize,  rice, 
or  other  grain  to  the  folio-wing  treatment  :— (1)  Soaking 
in  a  weak  solution  of  sulpburiius  acid  ;  (2)  uniformly 
crushing  the  softened  grain  by  means  of  lollcrs,  as  set 
forth  ;  (3)  drying  and  jinlveiising  the  grain  by  means  of 

I  a  disintegrator  ;  (4)  soaking  the  Hour  s-o  produced  in  a 
solution  of  sulphurous  acid  ;    (5)    removing  the  bran, 

'  germs  and  coarser  particles  from  the  starch  milk  by 
strainers  ;  (6)  separating  the  water  and  gluten  from  tlie 
starcli  by  centrifugal  or  other  means.  The  authors  also 
claim  improvements  in  feeding  hoppers  and  other 
machinery  used  in  above  process. — A.  J.  K. 


The  liquor  used  in  above  treatment  indicates  10  to  13 
degrees  on  the  saccharimeter.  'Wlien  the  conversion  into 
glucose  is  comjdetcd,  the  acid  is  neutralised  bv  carbonate 
of  lime. — A.  J.  K. 


Iinprovrmciits  relalinrf  to  Filter.i,and  to  Apparatas  con- 
nected thcrcicith,fiir  Purifijinrj  Sugar  Liquor.  W.  K. 
Lake.    From  F.  U.  Mathiesen,  New  York.     Fn".  Pat. 

1885,  February  9,  1886.     Sd. 

Improvements  in  Filtering  Apjiarattis  for  Use  in  the 
Furif  cation  of  Sugar.  A\".  I{.  Lake.  From  K.  C. 
Howes,  New  Jersey,  .r.S..\.  En".  Pat.  1891, 
February  9,  1886.     6d. 

Impirorenients  in  Filtering  Apparatus  for  Purifi/ing 
Sugar  Lirpior.  W.  E.  Lake.  From  E.  E.  (iuiiiidy, 
New  Jersey,   U.S.A.     Eng.   Pat.    1890,    February  9, 

1886.  Sd.  '     ' 

Improrements  in  and  relating  to  Discharger.tfnr  Filtering 
Afiyaralns  to  he    u.scd  in   the  Purification  of    Suqar 
Litjiior.     W.  U.  Lake.     From  1'.  i).  Malbies'eii,  New- 
York,  U.S.A.     Eng.  Pat.  1SS9,  Ecbruary  9,  1886.    8d. 
The  above  four  jiatents  relate  to  the  continuous  process 
of  upward  liltration  of  sugar  liquor  through  bone  charcoal, 


A  Method  cr  Process  for  the  Extraction  of  Sugar  from 
Saccharine  Juices,  Sgrvps  and  Molasses  Louis  Le 
Franc,  of  Tracy-le-'N'al,  France.  Eng.  Pat.  6358,  May 
23,  1S86.     6d. 

The  above  patent  consists  of  a  combination  of  two  known 
processes  for  the  recovery  of  sugar  from  saccharine  solu- 
tion.'*. In  the  first  ]irocess,  the  liijuor,  which  should 
contain  not  less  than  from  5  to  12  per  cent,  sugar,  is 
treated  first  of  all  with  lime  in  the  cold,  and  then  boiled, 
when  the  following  reaction  takes  place  : — 3((.',„H.. „0, ,. 
2CaO)  2(C,,ll.,,,(l,,.3CaO)  +  C,„H,„0,,.  The  dilute 
filtrate  from  the  insoluble  tribasic  sucrate  is  then  treated 
in  the  cold  with  lime,  calcium  chloride,  and  caustic  soda, 
when  the  remaining  sugar  is  preci]>itateil  as  insoluble  tri- 
basic sucrate,  according  to  the  following  equation  : — 
3(C,,H„.0,,.2CaO)  +  CaCU  +  Na„0  =  3(Ui5H„0,,. 
3CaU)+"2NaC'l.-A.  J.  K. 

Improvements  in  Treating  Svgar  andlihc Snhstances,  and 
in  Apparaltts  f/icre/or.  G.  M.  Newhall  and  J.  H. 
Tucker,  Philadelphia.  Eng.  Pat.  8843,  .lulv  22,  1886. 
8d. 

Instead  of  machinin"  raw  sugar  in  the  ordinary  way, 
by  washing  the  sugar  by  hot  or  cold  water  in  the  centri- 
fugal machines,  the  authors  prefer  to  use  a  solution  made 
by  dissolving  a  pm-tion  of  tlie  raw  sugar  in  hot  water. 
About  ."10  parts  of  this  liiiuor  (36  B. )  are  added,  at  a 
temperature  of  200'  F.,  to  100  jiarls  raw  sugar,  at  a  tem- 
perature of  .say  60  F.  The  whole  mass  is  thoroughly 
mixed  in  a  heater,  and  then  transferceil  to  the  centrifugal, 
1  when  it  is  m.iehined.  By  the  ordinary  process  it  is  im- 
possible to  machine,  to  any  advantage,  linc-graiucd 
sugars  especially  such  sugars  as  Brazilian,  Manillas, 
etc.,  w  Inch  are,  in  additivin,  of  a  gummy  nature,  liy  the 
new-  jiroccss,  how-e\-er,  these  sugars  may  be  melted  and 
n.sed  as  a  liquor  for  machining  coarser-grained  raw- 
sugars. — A.  J.  K. 


XYL-BREWIN&,  WINES.  SPIRITS,  Etc. 

(/»  the  Cuuses  of  the  Fiainati"ii  of  I'.ail  Crude  Spirit  In 
Uninterrujited  Distillation.  lir.  1!.  Ivcnipcl.  Cluni. 
Zeit.  9,  169-2. 

The  author  begins  his  communication  by  referring  to 
F.    Pampe's    investigations    on    this   subject    {Chcm. 
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Zeit.  9,  1374,  1410,  and  14G7).  Pamve  names  three 
causes  of  the  foniintioii  of  had  spirit :  1.  Conlaiiiination 
of  the  f]iirit  liy  sulphuretted  hydroncnand  hydrocarlions, 
produced  by  the  acliou  of  tlie  aei<ls  of  the  niasli  u]ioii 
the  inner  surfaces  of  iron  distillation  apparatus  ;  2.  l-'or- 
niation  of  hydrojren  sulphide  in  lonsefiutnce  of  the 
deroniposifion  of  alluiniincuis  suhstances;  3.  I'roduction 
of  fusel  oil  durin;;  the  ojieration.  The  author  in  tlic 
main  corroborates  I'auipe's  statements,  hut  dissents 
from  tlieui  in  certain  ])artieulars. — E.  G.  C 

A  New  and  Useful  Prorcss  for  Pnvoitiiig  from  tniy 
PoK.iihh-  Altrratidiis  the  Sdcr/iiirljirftft'oii  iif  Amylao:oxis 
Subitiiiins  III/  Mali.  Leon  Cuisinier,  Paris,  France. 
Eng.  Tat.  77'8S,  June  2(5,  1SS5.     Gd. 

This  is  the  application  of  the  well-knoMn  fact  that 
chloroform,  ether,  and  anaesthetics  in  j;eneral  do  not 
atrect  the  action  of  the  s(duble  ferments,  whilst  they  jire- 
vent  entirely  the  growth  and  action  of  micro-organisms. 
The  inventor  adds  O'Ol  per  cent,  of  the  ana-sthetic,  pre- 
ferably chloroform,  to  the  wort  ;  this  jireserves  it  for  an 
indclinite  time,  witliout  retarding  the  saccliariHeation. 
The  ehlordform  can  be  got  rid  of  by  boiling.  ]f  the  pro- 
cess of  saccharilicatiim  is  cairicd  on  in  i-loscd  ves.sels,  no 
lo.ss  of  chloroform  takes  jdace  by  \  idatilisation,  and  the 
whole  can  be  recovered  by  distillation. — G.  H.  M. 


Iniprovniirnis  in  the  Professes  of  Distilling  (iiid  Ileeti- 
Jieiiiion.  J.  A\' right,  London.  Eng.  Pat.  2G04. 
February  23,  ISSG.     4d. 

The.sk  improvements  consist  in  the  employment  of  a 
partial  vacuum  in  the  still  during  the  distillation,  and  a 
consc(iuent  lower  temperature  than  would  be  cmjiloyed 
in  the  usual  way.  A  steam  jacket  or  steam  coil  is  pre- 
ferred as  the  source  of  heat. — G.  H.  M. 


XTIIL— ELECTRO-CHEMISTRY.    - 

Improvements  in  Coating  Cojyper Printing  Plates  to  render 
them  more  durable.  H.  M.  Senhouse,  Stokeupon- 
Trent.     Eng.  Pat,  5977,  May  lo,  ISSo.     Gd. 

A  COAT  of  iron  is  first  deposited  ujion  the  copper,  and 
then  a  coat  of  nickel  upon  the  iron,  thereby  making  tlic 
plates  more  durable,  and  rendering  more  easy  the  removal 
of  the  nickel  from  the  copper  when  partly  worn. — W.  B. 


Improvements  in  the  Continuous  Manvfaeture  of  Light 
Metals  by  Appliention  of  Electrolysis,  and  in  Appara- 
tus therefor.  P.  Jensen.  Eng.  Pat.  7510,  June  19, 
1885.     8d. 

In  order  to  produce  the  light  metals  on  a  cheap  .scale  by 
electrolysis,  tlie  author  [iroposes  an  arrangement  of  a 
number  of  half  retorts  or  bottomless  retorts,  placed 
horizontally  in  a  furnace,  connecte<l  with  suitable 
receivers.  The  light  metals  formed  in  tlie  half  retorts, 
from  the  halogen  compounds  with  which  they  were 
charged,  are  withdrawn,  withoutinterrupting  the  electric 
current,  and  allowed  to  cool  with  the  air  excliuied. 

— W.  B. 

Improvements  in  Elcctriral  Batteries.  If.  C.  B.  C'halders 
and  A.  J.  Thorinan,  London.  Eng.  Pat.  7733,  .lune 
25,  1885.     4d. 

Se.wveed  or  sea  w  rack  is  used  as  an  exciting  agent  in 
primary  or  secondary  batteries. — W.  B. 

An  Improved  Carbon  Element  for  thdvanir  Bedtcrics. 
C.  li.  Goodwin,  Paris.  Eng.  Pat.  8331,  July  9,  1885. 
Sd. 

C.VEBON  elements  of  galvanic  batteries,  when  bein" 
moulded,  have  a  metallic  sciew-threaded  rod  partly  em- 
bedded in  them,  ,ifler  which  they  arc  baked.  The  con- 
ducting wire  is  held  between  a  washer  ami  nut,  which 
are  .screwed  upon  th.-U  puv(  of  the  rod  not  embedded. 

-W.  B. 


Method  of  Constructing  Electrode  Frames  for  Secondary 
Voltaic  Batteries.  A.  Kliotinskv,  Kotterdam.  Eng. 
Pat.  S41G,  July  11,  1885.     Gd. 

El.Et'TEoDE  frames  for  secondaiy  batteries  ;ire  formed 
with  recesses,  having  ribs  or  partitions  separating  them, 
with  inwardly  projecting  lips  or  llangcs,  the  electrode 
material  being  placed  in  the  recesses. — '\V.  B. 


Itnprorcmcnts  in  ddvanic  Battirics.  A.  I!.  I'pward, 
and  C.  W.  Pridham,  London.  Eng.  Pat.  9302,  .August 
4,  18S5.     8d. 

This  invention  relates  to  batteries  which  are  maintained 
in  an  active  condition  by  the  passage  of  chlorine  gas 
through  the  cells.  The  gas  is  caused  to  be  delivered 
from  the  generator  into  the  lower  part  of  a  high  column 
of  vertical  )iipcs  open  at  the  top  an<l  connected  near  the 
bottom  by  a  tube,  w  ith  the  batteries  to  be  supplied.  An 
aspirator,  in  which  a  jet  of  water  ojterates  to  propel  the 
air,  is  provided  at  the  outlet  of  each  battery.  An  electric 
governor  controls  the  water  supply  to  the  asjiirator  in 
accordance  with  the  current  delivered  by  the  battery. 
— W."B. 

An  Im]>roved  Voltaic  Battery.     S.  W.  Maquav,  London. 
Eng.  Pat.  15,040,  Decembers,  1885.     8d. 

The  chief  im]irovement  is  in  constructing  the  positive 
elements  used  with  the  b.attery,  of  an  alloy  eon.'^isting  of 
zinc,  95  parts;  lead,  2  parts;  tin,  2  )iarts;  and  mercury,  1 
part.  This  .alloy  having  been  cast  into  the  desired  sh.apc, 
it  is  alternately  anuilgamated,  and  then  heated  to  100'  F., 
until  it  has  taken  up  a  very  con.siderahle  quantity  of 
mercury.  Any  convenient  negative  element,  such  as 
carbon  or  platinum,  may  be  used,  after  it  has  been  dipped 
into  liquid  sulphur. — ^V.  P>. 


Improvements  in  Smelting  Ores  by  means  of  Electricity, 
and  in  Apparatus  or  furnaces  therefor.  A .  H .  Cowles, 
U.S.A.     Eng.  Pat.  UGO,  January  26,  18SG.     8d. 

The  charge  to  be  reduced  is  contained  in  a  furnace- 
chamber  having  electrodes  lilted  into  its  opposite  sides. 
The  electrodes  which  are  buried  in  the  charge  are  drawn 
further  apart,  according  as  the  resistance  diminishes 
during  the  reduction  of  the  charge,  either  by  hand, 
clockwork,  or  automatically  by  the  current  in  the 
circuit.  As  the  heated  portions  of  the  electrodes  emerge 
slowly  from  the  furnace,  they  lirst  jliss  through  cojiper 
boxes  containing  small  coipper  shot,  by  means  of  which 
they  are  reduced  to  such  a  temperature  that  they  arc 
not  injured  on  being  exposed  to  the  air. — W.  B. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Improved  Proicss  for  Prcpariiig  Pnprv  fir  Iinlcliblc 
Writini/.  D.  S.  .Simjison,  Edinburgh.  Eng.  Pat. 
3980,  Vl  arch  28,  ISSo.     4d. 

P.M'ER,  cardboard,  wood  or  other  material  on  wliich 
writing  or  printing  can  be  done  is  impregnated  with 
certain  chemicals  as  follows :— Carbonate  of  soda  or 
potash,  cyanides  or  any  soluble  s-alts  h.aving  the  desired 
eH'ect  of  rendering  the  ink  or  other  writing,  printing,  or 
marking  material  indelilile  to  water.  Inventor  tinds 
the  following  salts  suitable  for  his  ptirpose  :— Sodium 
carbomite,  or  bicarbonate,  the  corres]ionding  potassium 
salts,  potassium  feirocyanide,  with  or  without  the  addi- 
tion of  a  mordant  like  alum  or  tin  chloride.  Either  of 
these  mordants  may  also  be  used  alone.  —  H.  A.  1!. 


Improvements  in  Sizing  Paper  and  sucltlikc  Matcricd. 

C.  '\\'eygang,  London.      Eng.  Pat.  5585,  May  6,  1885. 

Gd. 
The  object  of  these  improvements  is  the  sizing  of  jiapor 
with  certain  substances  of  an  oily,  fatty,  re.sinous,  or 
tarry  nature  in  such  a  manner  as  to  produce  a  stronger 
and  more  impermeable  nniterial  than  is  ordinarily  iJj- 
tained.  Any  oils,  resins,  or  tar,  or  any  allied  substances 
.soluble  in  alkaline  solutions,  may  be  employed.     The 
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inixtures  proposed,  wliich  inventor  terms  "size,"  are 
incorporated  in  tlic  licating  en^'ine  in  tlie  usual  way. 
The  size  is  prcciiiitateil  Iiy  an  alkaline  ?aH— (.;/.,  nitrate 
or  sul]il]ate  of  aninidnia,  either  ali)i.e  or  to^'ether,  «ith 
other  innre  eiicr;;etic  jirecipitalin;;  a^-ents,  sneh  as  an 
.ncid,  an  acid  salt,  a  calcium  salt,  a  salt  of  chromium 
in  ciinjuni-ti(in  with  auddicr  metallic  salt.  Sonittimcs 
the  ammonia  salt  is  omitted  altogether,  and  a  salt  of 
chromium  or  manganese  is  used  in  comliiiiatiuu  with 
aiuithcr  metallic  salt,  such  as  sul|)hatcof  iron,  aluminium, 
copper  or  zinc.  The  folluwinj:  are  exam)des  of  the  kind 
of  niixturcs  it  is  jirojioscd  to  use  alon^'  with  common 
rosin  size  .sncli  as  usually  employed  by  paper-makers. 

Rosin  30  parts. 

Soap 30      „ 

Petroleum  or  Turpentine 10      ,  I 

Wood  Tnr 80  „ 

Ordinary  Soap 20-10  ,, 

riosin    20— JO  „  I 

Crude  Carbolic  Acid   15-20  „ 

A  prcat  variety  of  mixings  is  given,  also  different 
modes  of  ajiplving  tlie  same  to  produce  different  effects. 

— H.  A.  U.       i 

Imjyrorrmetits  in  tlie  rirparatioii  of  riipry  Pidp  front 
atriui;  Espiirto,  ]\'on(l,  Ix'iqs,  and  like  Fibrous  Sub- 
staiicrn.  K.  C.  Menzies,  C.  F.  Cross,  and  K.  J.  Hcvan, 
I-ondon.     Eng.  I'at.  OS,*)!!,  June  5,  1885.     4d. 

This  invention  consists  cs.senlially  in  subjecting  the 
substances,  after  they  have  been  pulped  and  before  they 
have  been  bleached,  to  the  action  of  chlorine  gas  and  an 
alkali  or  alkaline  salt.  — H.  A.  1!. 


Improvrmcnts  in  M<ir/iiiics  f/r  ('hfinsiiif/  Esparto  (nid 
othrr  driiss  iisril  in  MiiKiiui  rnprr.  G.  I'etrie  and 
F.  W.  Petrie,  Kochdale.  Eng.  Pat.  7772,  June  26, 
1885.     lid. 

The  main  points  in  tliis  invention  are  the  following  ;— 
).  The  construction  of  the  beater  fan,  which  is  armed 
with  studs  or  teeth,  or  with  ]ilates  or  bbules.  2.  The 
combination  of  the  same  with  a  dea<l  plate  armed  with 
teeth  and  with  one  or  more  grids  underneath,  and  in 
combination  with  an  e.xhaust  fan.— H.  A.  K. 


Imprornni'iits  in  Apparutns  fur  the  Miiniifdcinrc  of 
I'fipn:  C.  .1.  Kichardson.  Eng.  Pat.  10,54;),  Sep- 
tember 5,  ISSo.     Sd. 

Thk  object  of  this  invention  is  to  afford  increased 
facility  for  making  changes  in  the  width  of  paper  during 
manufacture  witbout  having  to  stop  the  madiine.  The 
deckle  frames  arc  made  to  move  in  or  out  simultaneously 
under  the  manipulation  of  a  single  man  without  any 
stoppage  of  the  paper  macliine,  w  hilst  the  action  of  the 
same  mechanical  means  rolls  up  or  spreads  out  the  apron 
as  rcfiuired. — H.  A.  H. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES 
AND  EXTRACTS.  ' 

Observations  and  Experiments  on  roi.soning  liy  Alrnjiine. 

Cliem.  Ccntr.  17,  217. 
Examination  of  the  urine  is  particularly  important,  as 
atropine  is  entirely  absorbed  and  passes  .away  unchanged 
with  the  urine.  Although  a  microscoiiical  examination  in 
polarised  lightcannotbyanymeansgivesutticicnt  evidence 
for  deciding  on  the  presence  of  atropine,  it  is  nevertheless 
of  interest,  as  the  sulphate  crystallises  in  a  characteristic 
way,  and  any  foreign  matter  may  thus  be  detected  with 
absolute  certainty.  It  is  only  by  a  positive  result  of  a 
physiological  exiieriment  that  we  are  justified  in  looking 
upon  (he  presence  of  atropine  as  beyimd  any  doubt.  The 
human  eye  is  best  adapted  for  such  an  investigation 
owing  to  its  great  .sensitiveness.  .Atroidne  exhibits  a 
striking  resistance  to  dcc.'iy,  and  may  prob.ilily  be  de- 
tected in  .a  corpse,  even  if  months  have  claiised  since 
death.— A.  R. 


Some  New  Drugs.      Chem.  Zeit.  10,  433. 

Almost  all  parts  of  tlie  i>lant  Anona  nivricata  L.  have  a 
medicinal  value.  Thus  a  decoctiim  of  the  root  is  used 
as  an  antidote  for  iishpoisoning,  and  the  bark  serves  as  an 
astringent.  The  leaves  arc  useful  in  softening  abscesses, 
and  as  the  seeds  in  the  fruit  contain  tannin,  the  latter 
are  em]doycd  as  astringents,  or  n.  wine  can  be  prepareii 
froiii  them  by  fermentation,  which  is  said  to  he  bene- 
ficial in  eases  of  diarrhoa. 

(Several  kinds  of  anona,  such  an  poh/altliia,  rylopia, 
artobutri/s,  are  also  highly  ]>rizcd  as  medicines.  Most 
of  these  ]dants  have  a  sliarj)  aromatic  odour  and  taste. 
The  flavour  of  the  fruit  resembles  that  of  oil  of  turpen- 
tine. 

Eiipatoriinn.—Mnny  kinds  of  this  species  have  an 
aromatic  odour  and  bitter  taste,  the  latter  being  so 
intense  that  E.  ainarissiminn  is  used  in  Mexico,  and 
E.  vil/osum  mreet  in  Jamaica  as  a  substitute  for  liops. 
E.  ai/apana  is  a  good  remedy  for  indigestion,  and  an 
infusion  of  it  is  said  to  give  relief  to  patients  sull'ciing 
from  chest  complaints,  and  h<as  been  employed  on  the 
Isle  of  France  as  an  antidote  for  cholera. — A.  K. 


ProjKrlics  of  some  New  Drvgs.  The  Pharmacopo'ia 
Commission  of  the  tierman  Chemists'  I'nion.  Arch. 
Pharni.  24,  166. 

Bk.sipks  ,a  thorough  inve.stigati<in  into  the  contents  of 
the  jiliavmacopo'ia.  the  above  commission  intend  to  ex- 
amine all  new  medicinal  |)rej>aiations,  and  of  these  the 
following  have  been  recently  studied  : — 

Aninami'im  ii/itlii/olsii//i/aiiaitr  is  ii  thick,  clear  syrup 
of  a  redishlirown  colour.  It  is  soluble  in  water  and  in 
.a  mixture  of  e(iual  volumes  of  ether  and  alcohol.  On 
adding  hydrocblorie  acid  to  the  aqueous  solution,  a 
re.'-inous  mass  is  precipitated. 

Arhiitin.  — An  aqueous  solution  is  coloured  green  ly 
small  quantities  of  a  solution  of  ferric  chloride,  and 
bine  by  a  larger  amount  of  that  reagent.  Ou  heating 
with  1  ]iart  of  water,  2  parts  of  suljdiuric  acid,  and  S 
parts  of  manganese  dioxide,  a  penetrating  odour  of 
quinone  should  be  observed. 

Thallinnni  sidp/niricuni  is  a  ycllowish-wliite  crystalline 
powder,  resembling  coumarin  in  its  odour.  A  dilute 
solution  (1:1C0)  is  coloured  a  deep  gieen  by  ferric 
chloride,  changing  to  a  daik  red  after  a  few  hours. 

—A.  R. 


T/ic  Artificia/  I'rodiietion  if  Codeia.     C.  P.  Pott.     Eng. 
Pat.  7413,  1885.     Gd. 

The  patentee  produces  codeia  artificially  by  the  action 
of  niethyl  chloride,  preferably  under  pressure,  upon 
morphia. — T. 


T/ie  rrejiaration  if  a  Colourless  or  Dceolonrixcd  Solution 
of  loainc.  II.  N.  Draper.  Eng.  I'at.  7527,  June  20, 
1885.     4d. 

The  patentee  affects  Iiis  object  by  forming'  combinations 
of  iodine  with  orcin,  phoroglucin,  rcsorcin  and  similar 
organic  bodies,  which  are  so  loose  as  that,  u]ion  evapora- 
tion of  the  solution,  the  iodine  is  left  in  a  free  or  un- 
combined  state. — T. 


XXII.-GENEEAL  ANALYTICAL  CHEMISTRY. 

yVash-hotlle  for  Quantitalirc    IVurk.       M.     Wernecke. 
Chcm.  Zeit.   10,  ."i!!!*. 

To  prevent  the  water  from  receding  in  the  exit  tube  of 
the  w.ash-bottle,  the  author  constructs  it  in  the  following 
manner  : — The  exit  tube  being  bent  in  the  sliajie  of  a  V, 
the  u]iper  limb  is  cut  olV  short,  and  a  piece  of  india- 
rubber  tubing  atl.ached,  closed  at  the  end  by  a  glass  rod, 
and  also  provided  with  one  of  Bunsen's  slit  valves. 
Uvcr  tlie  indiarubber  tubing  a  piece  of  glass  tubing  of 
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somewhat  wider  diniensions  is  jvassed,  ami  attached  to 
the  free  end  of  this  bv  means  of  an  indiarubber  rin"  is 
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^ 
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the  glass  tubing,  bent  and    drawn  out  to   a  point 
shown  in  the  figure. —A.  K. 


Determination  of  Ciirboii  and  ffi/drnpni  bi/  menus  of 
Copper  O.riilr  Asbestos.  E.  Lijiimiann  and  F.  Fleiss- 
ner.     Monat.sh.  C'liem.  7,  9- 

To  prepare  molecular  copper,  a  solution  of  a  copper  salt 
is  treated  with  ammonia,  then  with  a  sufficient  quan- 
tity of  caustic  soda  to  redissolve  llic  precipitate,  and 
boile<l  ten  minutes  with  a  solution  of  grajie  sugar.  Thus 
cuprous  oxide  is  formed,  and  can  be  further  reduced  to 
metal.  The  precipitate  of  tliis,  after  decanting  tlie 
solution,  is  washed  w  ith  dilute  sulplnirie  acid  to  remove 
any  cuprous  oxide.  Tlie  metal  is  lastly  washed  with 
water.  Another  method  is  to  reduce  with  zinc  dust  and 
to  remove  excess  of  the  latter  by  tioiling  with  .snlpliuric 
acid.  Tlie  spongy  mass  obtained  in  this  manner  must 
bo  dried  and  powilcreil.  By  shaking  '20 — 30;,'niis.  of  the 
jiowder,  which  has  been  dried  over  sulphuric  acid  with 
some  silky  asbestos,  the  co]iper  is  made  to  adhere  to  the 
fibre.  Tlie  combustion  tube  should  be  about  TOcm.  in 
length  and  1  o — '2cni.  wide.  \  stopper  of  silver  gauze 
is  inserted  at  (i  (Fig.  1),  then  follows  a  layer  of  20cm.  of 
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Fig.  1. 

copper  asbestos,  another  stopper  at  b,  similar  to  the  one 
at  ri,  and  adjoining  the  latter  a  stopper  of  asbestos. 
The  part  o  h  being  heated  to  a  dull-red  heat,  a  dry  cur- 
rent of  air  is  slowly  pa.ssed  through  the  tube,  and  when 
nearly  all  the  cojijicr  has  been  oxidised,  the  current  of 
air  is  rejdaced  by  one  of  oxygen,  until  this  gas  is 
detected  at  d.  After  cooling,  the  tube  is  filled  from 
c  to  rf  with  a  layer  of  lead  oxide  5cm.  in  length,  pre- 
viously boiled  with  nitric  acid,  an  asbestos  stopper  being 
inserted  at  d. 


tube  is  first  heated  to  a  red  beat,  then  the  lead  oxide  to 
150 — 200',  and  when  sufficient  oxygen  has  lieen  passed 
throu'di  the  tube,  the  boat  containing  the  substance  is 
quickly  introduced,  a.  spiral  of  copper  gauze  being 
placed  immediately  behind  it.  The  latter  is  now  heated 
with  burner  c  and  the  apjdicntion  of  heat  graiiually  ex- 
tended to  the  whole  tube.  Finally,  the  part  where  the 
substance  originally  was  is  strongly  heated.  Solid 
bodies  must  be  covered  in  the  boat  with  lead  chroniate, 
and  cyanogen  compounds  should  previously  lie  well 
mi.xed  in  an  agate  mortar  with  one  part  of  potassium 
chromate  and  ten  parts  of  lead  ilnomate. 

A  coitibnstion  by  this  methiid  only  takes  1^  hours, 
even  if  the  body  analysed  contains  a  high  percentage  of 
carbon.  The  authors  give  the  results  of  numerous 
analyses  proving  the  exactness  and  the  wiile  range  of 
their  method,  which  they  expect  will  soon  be  in  general 
use  in  laboratories,  where  it  is  sure  to  be  preferred  to 
any  other.  — A.  K. 

Ti(bc/or  Fraetionn!  Disfillritioii.    Rnd.  Rempel.     Chem. 

Zeit.  10,  371. 
The  author  claims  that  these  tubes  combine  the  advan- 
tages of  those  constructed  by  l.innemann  and  Hempel 
on  the  one  hand,  and  by  Winssinger  on  the  other  hand — 
I.e.,  it  serves  the  juirpose  of  rectification  and  dephleg- 
mation  at  the  same  time.  The  jiart  A  of  the  tube  is 
filled  with  gla.ss  beads,  and  the  vapour  which  passes 
through  is  partly  condensed  by  means  of  a  tluid  w  hich 
enters  13  by  ii  and  is  conducted  away  through  c.  At  the 
same  time  the  condensed  vapour,  in  passing  over  the 
glass  beads,  is  rectified  again  by  the  rising  vapour.  It 
is  obvious,  from  the  direction  in  which  the  fiiiid  |iasses 
through  B,  that  tlie  layers  in  the  lower  portion  of  B  are 
wanner  than  lbo.se  in  the  higher,  and  a  much  better 
separation  of  the  constituents  of  the  vapour  is  thus 
etlected.  This  tube  is  specially  adapted  for  mixtures 
boiling  below  100°,  for  in  that  ca.se  the  water  from 
the  condenser  may  be  used  for  dephlegmation.  To  eliect 
this,  the  exit  lube  of  the  condenser  is  connected  with  o, 
and  by  increa-sing  or  decreasing  the  supjdy  of  water  to 
the  condenser,  the  temperature  of  the  water,  which 
jiasses  into  the  deplilcgmator.  can  be  regulated  at  will. 
A  certain  size  of  the  glass  beads  is  essential  to  the  good 
working  of  the  apparatus.     For  fluids  which  are  very 


Flc.   2. 


The  .autliors  recommend  Kojifer's  combustion  furnace, 
with  slight  alterations  (Fig.  2).     The  front  part  of  the 


mobile  the  beads  should  lie  4— 5mni.  in  diameter, 
wheieas  in  the  case  of  oily  fluids  which  boil  with 
difficulty,  tlic  diameter  should  be  6— 7mm.  and  more. 
The  platinum  net  /)  must  have  wide  meshes.  The  author 
finds  the  apjiaratns  most  serviceable  in  separating  the 
various  constituents  of  fusel  oil. — A.  K. 
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Drying  Apparatus.     V.  Meyer.  Bcr.  19,  419 — 420. 

This  pajier  is  a  .'•uiiiilenient  to  a  former  article  (this 
Joiurial,  18SG,  p.  lOti),  in  wliich  a  ilryinj;  and  heating 
apparatus  ilcviscd  hy  tlie  author  was  ilescrilieil.  Atten- 
tion is  called  to  the  necessity  of  employinr;  perfectly  pure 
heatiiij;  aj,^ents,  as  mixtures  of  li(jui(ls  ditlcring  in  boiling 
points  indicate  temperatures  varying  witli  the  size  of  the 
llanie  employed.— 1>.  B. 


AiKih/sii  iif  Ci/riiinr/cn   Prmhirt.i  from   B/fi.it   Fiirii<(ces. 
II.  Y.  Jiiptncr.     Chem.'Zcit.  9,  1S05. 

The  nuvss  is  treated  with  water  and  iiltered.  A  part  of 
the  tiUrato  is  evaporated  to  dryness  after  digestion  with 
aqua  rcgiii,  and  used  for  the  determination  of  SiO^,  K.U, 
Na..(),  and  .S.  To  a  second  portion  of  tlie  aqucou.s 
solution  is  added  barium  acetate,  which  tlirows  down 
ISiOj  and  C'Oo  ;  these  are  determined  as  usual.  To  the 
filtrate  is  added  in  excess  a  measured  quantity  of  AgNOs 
solution.  The  amount  of  excess  of  silver  solution  is  de- 
termined. The  iirecipitate  is  now  treated  with  HNO:,, 
which  dissolves  silver  cyanate.  The  silver  in  this  solu- 
tion is  titrated,  and  the  cyanic  acid  thus  estimated. 
The  residue  is  dried,  ignited,  and  treated  with  am- 
monia. AgCI  goes  into  solution,  from  whicli  it  can  be 
again  precipitated  by  HNO3,  then  weighed  as  usual. 

— E.  G.  C. 


current  is  stopped  and  the  metal  wa.shed  with  water. 
In  case  of  partial  oxidation  of  the  bismuth  it  is  advisable 
to  dissolve  it  in  nitric  acid,  and  estimate  it  as  oxide. 
Hismuth  was  separated  from  zinc,  nickel,  cobalt  and 
uranium  by  this  process,  but  it  was  not  found  iiossible  to 
.separate  it  from  iron.  Details  of  numerous  analyses  are 
given  in  this  paper.  —  S.  Y. 


Quaiititatirc  Aiuihisis  In  mrans  of  Ehctroh/sis.     Alex. 
Classen  and  Kobert  Ludwig.     Jicr.  19,  323— 327. 

In  a  previous  communication  (B<r.  14,  J6.10)  it  was 
stated  that  arsenic  could  not  be  deposited  by  electrolysis 
either  from  an  aqueous  solution  or  from  one  contaiiiing 
hydrochloric  acid  or  ammonium  oxalate.  It  lias  not 
been  found  possible,  on  the  other  hriiul,  to  obtain  a 
deposit  of  antimony  tree  from  arsenic  (Bcr.  18,  1110). 
The  authors  now  find  that  the  sejiaration  may  readily  be 
eiFected  if  the  ursenic  is  in  the  foim  of  aisenic  acid  or  a 
corresponding  compound.  The  mixture  of  aniimony 
and  arsenic  or  of  their  compounds  is  evaporated  to  dry- 
ness with  aqua-regia,  dissolved  in  2  or  3cc.  of  water,  and 
treated  with  concentrated  caustic  soda  until  about  a 
gram  of  XaOH  is  contained  in  the  solution.  About  (iOcc. 
of  sodium  sulphide  solution  (Brr.  18,  1110)  are  ad<led, 
and  the  elements  se)iaratcd  in  the  same  w.ay  as  antimony 
and  tin  (loc.  cit.).  The  arsenic  is  estimated  as  usual  in 
tlie  residual  solution. 

Antimony  may  be  separated  from  aisenic  and  tin  by 
the  above  method,  but  if  the  latter  elements  are  also  to 
be  estimated,  the  moditied  method  of  Fischer  and 
Hufschmidt,  describe<l  in  the  paper  referred  to,  is  to  be 
adopted. 

Mercury  may  be  deposited  from  a  solution  .slightly 
acidilied  witli  nitric  acid,  if  the  experiment  is  continued 
for  twelve  to  sixteen  hours  at  the  ordinary  temperature 
by  such  a  feeble  cnnent  ,as  would  liberate  60  to  rOcc.  of 
oxygen  and  hydrogen  in  that  time.  It  is  possible  to  sepa- 
rate mercury  in  such  a  solution  from  the  alkaline  earths, 
from  chromium  and  aluminium,  from  nickel  and  col)alt, 
from  iron,  manganese  and  uraiiinm,  and  from  cadmium. 
2cc.  of  concentrateil  nitric  acid  are  added  to  about  ' 
200cc.  of  solution.  The  mercury  is  washed  with  cold 
water  while  the  current  .still  passes,  then  with  alcohol, 
and  it  is  dried  over  sul|ihuric  acid.  Mercury  could  not 
be  separated  from  bismuth  by  this  method. 

The  diliiculty  hitherto  exjierienc  ed  in  obtaining  a 
coherent  ileposit  of  bismuth  [Brr.  14,  l(i2(i)  has  lieen  over- 
come by  Ilerr  Eliasberg  in  the  f(dlowiiig  manner  :  The 
bismuth  salt  is  treated  in  a  weighed  |ilatiiium  basin  with 
lOcc.  of  jiotassinm  ox.alate  .sohition{l  :  .'i),  and  to  the 
warmed  mixture  solid  ammonium  oxalate  is  added  until 
the  whole  is  dissolved.  The  solution  is  diluted  to  loOcc. 
nnd  a  current  is  passed,  at  a  tem|icrnture  of  70  to  80",  of 
an  intensity  liarely  suMicient  to  decompose  water.  Two 
Meidingcr's  elements,  >\ith  an  external  resi.slance  of 
about  (iOdhms.,  arc  recommended.  After  ab(uit  sixteen 
hours  the  solution  is  acidilieil  with  jnire  oxalic  acid  and 
the  electrolysis  continued.  After  twenty-four  bonis  a 
drop  of  the  solution  is  tested  for  bismuth  with  sulphur- 
etted hydrogen.     When  the  deposition  is  complete  tlie 


On  the  Em}iloymcnl  of  Hi/droffen  I'croxitlc  in  Volumclric 
Analyses.     S.  Kliasberg.     Ber.  19,  320-323. 

The  method  jiroposcd  by  Classen  and  Bauer  (Bcr.  16, 
1061)  for  the  estimation  of  sulphur  in  sulphides  )>y  oxi- 
dation to  sulpliuric  acid  by  means  of  hydrogen  peroxide 
is  a  gravimetric  process  requiring  hydrogen  peroxide  free 
from  H0SU4,  which  is  difficult  to  obtain. 

The  author  performs  the  oxidation  >vith  carefully 
neutralised  hydrogen  peroxide  to  which  a  measured 
V(dunie  of  standard  alkali  has  been  added.  The  excess 
of  alkali,  left  uncombined  with  the  H^SO^,  is  then 
titrated  back  with  standard  acid,  using  dimethylaniline- 
orange  .as  an  indicator.  In  the  case  of  sulphides  which 
evolve  HjS  on  treatment  with  acids,  the  determination 
is  made  in  the  apparatus  used  by  Classen  (Brr.  16.  lOlilt), 
the  HnS  being  passed  into  the  peroxide  solution  and  the 
analysis  completed  as  above.  Thiosulphates  (and  other 
poly-thionic  acids)  are  gently  heated  with  the  alkaline 
hydrogen  peroxide  solution  for  half-an-bour,  and  the  e.\- 
cess  of  alkali  then  titrated  back.  The  quantity  of 
HmSO,  found  multi]jlied  b}'  the  factor  2o310  gives  the 
quantity  of  ]Sa,jS«U3-!-5H;(  I  which  was  present.  The 
process  is  very  simple,  and  the  results  are  fairly  accurate. 

—A.  G.  G. 


Bacierioscopirul  Examination    of   ]\'(itcr.       Dr.   Link. 
Arch.  Pharm.  24,  145. 

In  an  article  by  Professor  Koch  on  the  above  subject, 
the  following  jias.sages  occur  : — ".  .  .  .  the  presence 
of  numerous  micro-organisms  denotes  that  this  water  is 
in  a  state  of  decomposition."  "As  far  as  we  can  judge 
at  present,  the  number  of  micro-organisms  in  Ice.  of 
good  water  varies  between  10  and  150  rjerms,  capable  of 
aevelo]mient.  When  the  number  considerably  exceeds 
these  hgures,  the  water  must  be  looked  upon  as  sus- 
picious. If  there  are  1000  aiul  more  germs  in  Ice, 
such  water  should  be  declared  unfit  for  drinking."  The 
author  claims  to  have  arrived  at  rcsulls  entirely  at 
variance  with  Koch's  statements.  A  considerable  num- 
ber of  micro-organisms  were  discovered  in  nuir.erous 
samples  of  well-water,  which  could  not  possibly  have 
been  contaminated  in  any  way.  Moreover,  these  waters 
would  have  been  declared  good  if  judged  by  the  results 
of  a  chemical  analysis.  On  the  other  hand  water,  M'hich 
after  a  chemical  analysis  would  have  been  considered 
unlit  for  drinking,  and  which  was,  as  a  matter  of  fact, 
polluted  with  sewage  matter,  was  sometimes  remarkably 
free  from  bacteria  that  had  reached  development. 
Numerous  reasons  are  .also  adduced  showing  that  the 
dangerous  germs  could  not,  as  a  general  rule,  be  main- 
tained, still  less  propagated  in  such  water.  In  summing 
up,  the  author  thinks  no  stress  can  be  laid  on  the  results 
of  a  baeterioscopical  examination  of  water,  which  is 
based  on  a  determination  of  the  number  of  micro-organ- 
isms capable  of  development  and  contained  in  that 
water.  The  conclusions  which  might  be  dr.awn  from 
such  an  examination  are,  in  fact,  generally  the  very 
rever.se  of  those  arrived  at  by  the  aid  of  an  analysis, 
and  the  latter  must,  at  iiresent,  be  considered  the  only 
criterion  in  judging  of  the  purity  of  a  specimen  of 
water. — A.   K. 

Detection  of  Siilphonatcd  ifagcntas  and  Ordinarij 
Miiqeiilas  b\i  means  of  iletnUit  O.vidcs.  P.  Cazeneuve. 
Hull.  Soc.  Ohem.  45,"  23.1. 

On  shaking  lOccni.  of  wine  with  O'Jgrm.  of  yellow  mer- 
curic oxide,  ihi'  foimer  is  enliicly  decolourised  if  natural, 
while  acid  magenta  is  not  precipitated,  and  OUOOOlgrni. 
of  the  latter  in  lOccm.  ot  wine  may  thus  be  readily 
detected.    The  ordinary  magentas  are  only  partially  pre- 
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ci)iit;\ted,    and    iiiercmic    oxide     is    theicfuie    no    very 
delicate  test  for  these  eolours. 

AVlieii  wine  is  shaken  u\>  with  moist  lead  liydroxide 
for  a  few  minutes,  the  normal  colouring  matter  is 
entirely  absorhed  by  it.  '2grm.  of  the  hydrate  eontain- 
ing  about  HO  (ler  cent,  of  water  should  be  taken  for 
lOccm.  of  wine.  Acid  magenta  is  partly  absorbed  but 
not  so  the  other  magentas,  and  of  these  the  author  was 
able  to  detect  OOOUOlgrm.  in  lOccm.  of  wine.  jNIoist 
stannic  hydrate  is  a  good  reagent  both  for  acid  m.agenta 
and  for  ordinary  magentas,  whereas  gelatinous  ferric 
hydroxide  cannot  be  reconiniendcd  at  all. — A.  1!. 


boiling  the  solution  smells  inttns-ely  of  oil  of  bitter 
almonds,  these  two  reactions  being  a  sure  sign  of  the  im- 
{lurily  of  the  cocaine  em|iloycd. 

To  test  on  a  small  scale,  OOlgrm.  of  cocaine  dissolved 
in  two  drops  of  water  are  mixed  wilh  Iccm.  of  a  solu- 
tion containing  0  3gim.  of  pola.'sium  pcimanganate, 
when  a  violet  precipitate  must  he  formed,  and  no  odour 
of  oil  of  bitter  almonds  should  be  noticeable  on  boiling. 

—A.  U. 


Reactions    for   the  Identification   of   certain    Narcotic 
Extracts.     <'.  Leuken.     I'liarm.  Zeit.  31i  105. 

As  it  is  diflicult  to  obtain  fresh  material  for  the  prepara- 
tion of  narcotic  extracts,  many  druggists  are  compelled 
to  buy  them,  and  it  is,  therefore,  very  important  to  have 
some  trustworthy  reactions  for  their  identification. 

After  acidifying  the  solution  of  the  extract  with  hy- 
drochloric acid,  potassium  mercuric  iodide  ("Mayer's 
reagent")  is  added,  the  well-w.ashed  precipitate  sus- 
pended in  water  and  treated  with  alkali.  The  mixture 
is  then  extracted  with  a  suitable  solvent,  and  on 
evaporating  the  latter,  the  alkaloid  remains  in  a  sntli- 
ciently  pure  state  to  make  identification  possible. 

Extr.  Aconiti. — A  few  grams  are  treated  as  above 
described  and  the  precipitate  suspended  in  water  and 
mixed  with  a,  few  drops  of  anmionia.  After  extracting 
with  light  petroleum  and  evaporating  the  latter,  the 
residue  is  heated  on  the  water-bath  with  phcsphoric  acid, 
in  which  a  few  pieces  of  gl.acial  phosphoric  acid  have 
been  previously  di-ssolved  ;  after  a  short  time  the  mass 
assumes  a  distinct  violet  colour. 

Extr.  Belladumuc  treated  as  above,  but  extracted  with 
ether,  gives  Vitali's  atropine  reaction  perfectly.  If  the 
residue  from  the  ethereal  extract  be  mixed  with  a  few- 
drops  of  nitric  .acid,  then  heated  on  the  water-bath,  and 
finally  mixed  with  a  few  drops  of  a  solution  of  caustic 
potash  in  absolute  alcohol,  a  beautiful  violet  colour  is 
produced. 

Extr.  Hyosctjami  reacts  similarly  to  extr.  helladonnec, 
but  precipitation  with  "Mayer's  reatrent "  is  not  so 
complete,  and  the  colour  consequently  less  intense.  To 
di-stinguish  between  the  two  extracts,  the  residue  ob- 
tained by  evaporation  of  the  aqueous  solution,  to  which 
some  ammonia  has  been  added,  is  best  examined  under 
the  microscope.  The  ciystals  of  extr.  heltadonnu'  are 
feathery,  whereas  in  the  case  of  extr.  hyo.seijami  the 
appearance  is  that  of  two  crystals  lying  crosswise  one 
over  another. 

Extr.  Digitalis  in  not  precipitated  by  "  Mayer's  solu- 
tion," but  may  be  recognised  by  dissolving  Igrm.  in 
water  and  precipitating  completely  with  lead  acetate. 
The  filtrate  is  then  extracted  with  chloroform,  and  the 
residue  remaining  on  evaporation  of  the  latter  gives  a 
red  colour  on  heating  with  concentrated  sulphuric  acid. 

—A.  K. 

A  Bead  ion  for  Cocaine.  T.  Biel.  Pharm.  Zeit.  31,  132. 
0  OScRJi.  of  cocaine  is  dissolved  in  Iccm.  of  concen- 
trated sulphuric  acid,  heated  on  the  water  bath  for  1 — 2 
min.  and  allowed  to  cool.  On  diluting,  crystals  of  ben- 
zoic acid  appear  after  some  time. — A.  1{. 


Quantitative   Determination   of  Metlioxi/l   (OCILj).      S. 

Zeisel.  Monatsh.  f.  Chem.  6,  989— 990. 
The  method  con.sists  in  heating  the  compound  with 
hydriodic  acid  (of  sp.  gr.  108,  ]ireparcd  by  jdiosphoru-s) 
and  receivin"  the  methyl  iodide  formed  in  an  alcoholic 
solution  of  silver  nitrate.  From  the  weight  of  silver 
iodide  produced  the  percentage  of  methoxyl  can  be  cal- 
culated, since  lAgl  corresponds  to  ICH3U.  The  sub- 
stance (0'2— OSgim.)  is  boiled  in  a  small  llask  with  lOcc 
of  aqueous  hydtiodic  acid  (s]i.  gr.  1  08),  whilst  CO;  is 
passed  slowly  tbroujjh  the  liquid  ;  the  ga.scs  are  led 
through  an  inverted  condenser  suiroundcd  with  water  at 
40 — 50°  C,  and  through  a  (_leissler's  bulb  apparatus,  also 
kept  warm,  containing  red  phosphorus  ('^ — igrm.)  sus- 
pended in  water,  to  retain  iodine  vapours  and  HI.  The 
methyl  iodide  is  finally  absorbed  in  two  flasks,  each 
containing  25 — 50cc.  of  the  alcoholic  silver  solution. 
The  precipitated  silver  iodide  is  scjiaiated  and  weighed. 
The  analyses  given  are  very  satisfactory.— A.  G.  (J. 


Potassium   I'ermanijanate  as  a  Test  for  Cocaine.      F. 
Giesel.     Pharm.  Zeit.  31,  132. 

Ox  adding  the  requisite  amount  of  a  solution  of  potas- 
sium jierijjanganate  to  a  solution  of  pure  cocaine  hy- 
drochloride a  light  violet  precipitate  of  cocaine  perman- 
ganate is  formed.  If  the  solution  is  very  dilute,  precipi- 
tation only  ensues  after  some  time,  but  the  deposit  then 
consists  of  small  brilliant  crystals  of  a  dark  violet  colour. 
This  reaction  is  not  very  distinct  with  commercial 
cocaine,  as  the  impurities  contained  in  it  often  discolour 
the  solution  or  the  precipitate.  It  sometimes  happens 
that  cocaine  permanganate  is  not  deposited  at  all.  In 
such  cases  manganese  dioxide  is  precipitated,  and  on 


jecto    15oofes. 


Watts'  Manual  (if  Chemistey  :  Theoeetical  and 
Peactical  (Based  on  Fownes'  Manual).  Vol.  II.  : 
C-'hemistry  of  Carbon-Comiiounds  :  or,  Organic 
Chemistry.  Second  Edition  (Tliirtecntli  Edition 
of  Fowne.s).  V>y  William  A.  Tilden,  D.Sc, 
F.E.S.,  V.P.C.S.,  Professor  of  Chemistry  in  the. 
Mason  College,  Birmingham.  London  :  .T.  &  A. 
Churchill,  11,  New  Burlington  Street,  1880. 

8a-o  volume,  bound  in  cloth,  containing  640  pages  of 
suViject-matter,  and  Appendix  with  Tables  of  the 
Strength  of  Spirits  of  different  specific  gravities,  and 
some  additional  matter  devoted  to  La-vulose  and 
Anthracene.  The  pages  are  illustrated  with  some 
20  woodcuts,  and  numerous  useful  tables  are  given. 
The  nomenclature  has  throughout  been  brought  into 
conformity,  as  Professor  Tilden  remarks  in  his  Pre- 
face, with  the  .system  recognised  and  adojited  by  the 
Chemical  Society  of  London.  The  arrangement  of 
the  matter  of  this  useful  work  is  disclosed  in  a  re- 
view of  the  Table  of  Contents,  tlie  chief  headings  in 
which  are  given  as  follows  :— Inteoduction. 
Klkmentaev  oe  Ultimate  Analysls  oe  Organic 
Compounds.  Classification  of  Oeganic  Com- 
vouND.s.  Organic  Series.  Physical  Peo- 
peeties  of  Oeganic  Compounds.    Decompositions 

AND   TeANSFORMATIONS    OF     ORGANIC     COMPOUNDS. 

Methane  Deeivatiyes  oe  Fatty  Group.  iloNO- 
HYDEic  Alcohols  and  Ethers.  Dihydric  Alco- 
hols   and    Ethers.      Trihydric  Alcohols  and 

POTHERS.       TeTEAHYDEIC    AlCOHOLS     AND     EtHEES. 

Hexhydric  Alcohols  and  Ethers.  Amine.s. 
Monamines.  Diamines.  Thiamines.  Phosphoeu.s, 
Arsenic  and  Antimony-bases,  Oegano-Boeon  Com- 
pounds, ETC.,  Aldehydes.  Ketone.s.  Caeboxylic 
Acids.  Amides.  Benzene  Deeivative.soe  Aromatic 
Croup.  Indigo  Geoup.  Diphenyl  (tROup.  Naph- 
thalene Group.  Phenanthrene  and  Anthracene 
Group.  Camphenes  and  Camphors.  Resins 
AND  Balsams.  Glucosides.  Bitter  Principles. 
Colouring  Matters.  Alkaloids.  Pectous  Sub- 
stances.    Bile  Constituent.s.    Gelatinous  Sub- 
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STANCES.     PrOTEIDS  OR  AlBUMENOIDS.     SUBSTANCES 
UKLATKll    TO    THK    PliOTElDS.       BltAIN  Ct)>'STITL'EXTS. 

The  work  is  terminated  by  a  copious  Alphabetical 
Index.  ^___ 

Water  Analy.sis  :  A  J'ractical  Treatise  on  the 
Examination  of  Potable  Water.  Ry  J.  Alfred 
Wanklvn  and  Ernest  Tiikoi'hron  Chai'Man. 
Sixth  Edition,  by  .1.  Alfred  Wanklvn,  M.R.C.S., 
etc.,  etc.  London:  Triibner  ifc  Co.,  Ludgate  Hill, 
1884. 

In  this,  the  Sixth  Edition,  an  addition  on  page  06  is 
made,  and  an  extra  chapter  entitled  "  Veritications  ' 
is  all  that  distinguishes  this  from  the  last  edition. 
This  bouk  now  comprises  an  Introduction,  \i>i  pages 
of  subject-matter  and  an  Appendix,  and  terminates 
with  an  Alphabetical  Index.  The  jiagw  are  illus- 
trated with  sojne  four  or  five  woodcuts,  and  the 
chaiiters  are  headed  as  follows  :  Part  I.  : — I.  Collec- 
tion of  .Sam])les  of  Water.  II.  Total  Solid  Residue. 
III.  Chlorine.  IV.  Organic  Matter,  '"Free  and 
Albumenoid  Amujonia."  V.  The  Moist  Combustion 
Proces.s.  VI.  Poi.sonous  Metals.  \ll.  The  Draw- 
ing uj)  of  Heport.s.  VII r.  Verification.  Part  II.  :— 
Si'EcuL  Analysls.-  I.  The  Sjiecific  (Jravity  of 
Natural  Water.  II.  The  Water  Residue  ;  The  In- 
soluble Solids  ;  The  Soluble  Solids  ;  The  Degree  of 
Alkalinity.  HI.  Hardness.  IV.  (ieneral  Quanti- 
tative Analysis  oi  the  Water  Residue  ;  StatcTuent  of 
Results.  V.  Ca.ses  and  Vajjours  Dissolved  by  Water. 
\l.  Purification  of  Water.  VII.  Urine  and  Sewage. 
Part  III.  :  E.xamples  of  Co.mi'lete  Mineral 
Analyses. — Water  Supply  to  London  and  to  Man- 
chester, etc. 

Milk  Analysis  :  A  Practical  Treatise  on  the  Ex- 
amination of  Milk  and  its  Derivatives,  Cream, 
Putter,  and  Cheese.  By  J.  Alfred  Wanklyn, 
M.R.C.S.,  etc.  Second  edition.  London  :  Triibner 
it  Co.,  Ludgate  Hill,  188G. 

This  is  a  small  8vo  volume,  bound  in  cloth,  and  of 
similar  appearance  to  the  "Water  Analysis."  It 
contains  seventy-six  pages  of  subject  matter,  some 
three  or  four  wood-cut  illustrations  and  a  table  of 
contents.  The  subdivision  of  the  matter  is  as  fol- 
lows :— I.  Introductory — Milk,  its  Nature  and 
Chemical  Comjiosition  ;  Descri])tion  of  each  of  its 
Constituents ;  Constancy  of  its  Composition.  II. 
Instruments  and  Methods  for  Testing  Milk  :  Outline 
of  Method  of  Milk  Analysi.«.  III.  Milk  Solid.s.  IV. 
The  Fat.  V.  Caseine.  VI.  Milk-Sugar.  VII.  Ash 
VIII.  Calculation  and  Statement  of  Results.  IX. 
The  Milk  Supply  of  the  London  Workhouses.  X. 
Cream.  XI.  Butter.  XII.  Cheese.  .\II.  Koumiss. 
XIV.  Condensed  and  Preserved  Milk.  XV.  Poison- 
ous Jlilk  and  Milk-Panics. 


Tea,  Coffee  and  Cocoa  :  A  Practical  Treatise  on 
the  Analysis  of  Tea,  Coffee,  Cocoa,  Chocolate, 
Matt?  (Paraguay  Tea),  etc.  By  J.  Alfred  Wanklyn, 
M.R.('.S.,  etc.  London  :  Triibner  li-  Co.,  Ludgate 
Hill,  1874. 

This  little  volume  is  bound  similarly  to  the  preceding 
works.  The  subdivision  of  the  text  is  as  follows  : — 
Part  I.  :  Introduction.  II.  The  Ash.  III.  The  Ex- 
tract, and  the  Tea-assay.  IV.  "  Free  and  Albumi- 
noid "  Ammonia  in  Tea-extract ;  Estimation  of 
Nitrogen  in  Tea.  V.  Theine.  VI.  Tannin  in  Tea. 
VIL  Calculation  of  Results.  Part.  IL  :  Coffee.  Part 
III  :  Cocoa  and  Chocolate.  Part  IV.  :  Mate  or 
Paraguay  Tea. 


Bread  Analysis  :  A  Practical  Treatise  on  the  Ex- 
amination of  Flour  and  Bread.  By  J.  Alfrei> 
Wanklyn  and  W.  .1.  Coofer.  London  :  Trubner 
&  Co.,  Ludgate  Hill,  1886. 

A  HOOK  similar  in  apiiearance  and  style  to  the  pre- 
ceding, and  containing  12  pages  of  subject-matter, 
a  Table  of  Contents,  and  aTi  Alphabetical  Index,  The 
manner  of  subdivision  of  the  matter  into  chapters 
is  indicated  by  the  following  headings  ; — I.  Flour 
Its  Composition  :  Description  of  its  Constituents. 
Bread:  II.  The  Water  in  Bread.  IH.  The  Ash  of 
Flour  and  Bread  ;  Mineral  Adulteration  of  Flour  and 
Bread  ;  Ahnn.  l\.  The  Gluten  .Assay  ;  The  Nitro- 
genous Portion  of  Flour  ;  The  Meld  of  Albumenoid 
Ammonia.  V.  The  Cold  Aiiueous  Extract  ;  Sound 
and  Unsound  Flour.  VI.  On  Food.  VII.  On  Corn 
Flour. 

Analytische  Chemie  fur  den  Gebrauch  im 
Laboratorium  und  fur  das  Selbststudium. 
^'on  N.  Menschutkin,  Professor  an  der  Univer- 
sitivt  zu  St.  Petersburg.  Deutsche  Auscabe 
UNTER  iliTWiRKUNi;  DEs  Verfassers,  Ueber.setzt 
von  Dr.  O.  Bach  ;  Zweite  Verbesserte  Auflage. 
Leipzig :  Verlag  von  t^uandt  und  Handel,  188(). 
London  :  H.  Grevel,  33,  King  Street,  Covent 
Garden. 

This  excellent  work,  to  which  no  higher  commen- 
dation can  be  given  than  to  state  that  Bunsen  recom- 
mends and  u.ses  it  in  his  laboratory  in  Heidelberg, 
has  reached  its  second  edition.  The  volume  is  of 
8vo  size,  is  bound  in  the  usual  paper  cover,  and 
contains  a  Preface,  a  Table  of  Contents,  459  jiages 
of  subject-matter,  and  an  Alphabetical  Index.  The 
general  scheme  of  the  work  may  be  gathered  from 
the  following  exceijit  from  the  "  Inhaltsiibersicht": — 
Einleitung  :  1.  Theil,  Die  Metalle.  2.  Theil,  Metal- 
loide.     3.  Theil,  Beisiiiele  zur  (lualitativen  Analyse. 

4.  Theil,  Bei.spielezur  (piantitativen  Gewichtsanalyse. 

5.  Theil,  Beispiele  zur  quantitativen  Alaasanalyse.  6. 
Theil,  Analyse  der  organischen  Verbindungen. 

Oils  and  Varnishes.  Edited  by  James  Cameron, 
F.I.C.,  Analyst  in  the  Laboratory,  Somerset  House. 
London  :  J.  and  A.  Churchill,  11,  New  Burlington 
Street. 
Octavo  volume,  bound  in  cloth.  One  of  Churchill's 
series  of  Technological  Hand-books.  It  contains, 
besides  Table  of  Contents  and  Alphabetical  Index, 
35G  pages  of  subject-matter,  14  wood-cuts,  and  a 
useful  Appendix  containing  various  tables  of  value. 
The  Chapters  bear  the  following  signatures  :— I. 
Chemistry  of  Oils,  (Jlycerine,  Organic  Acids,  etc. 
If.  Animal  Oils.  III.  Vegetable  Oils-Fixed.  IV. 
Vegetable  Oils— Volatile  or  Essential.  V.  Empyreu- 
matic,  Medicated,  Mixed,  and  Perfumery  Oils.  VI. 
Waxes.  VII.  :\Iineral  Oils.  VIII.  Purification, 
Bleaching,  and  Refining  of  Oils.  IX.  Testing  of 
Oils— (i.)  Purity  ;  (ii.)  Lubricating  (Qualities  ;  (iii.) 
Illuminating  Etticiency,  etc.  X.  Resins  and  Var- 
nishes.   XL  Testing  Resins. 


^ontblj?    Ipatent   iList. 


I.— GENERAL    PLANT,    APPARATl'S,    and 
MACHINERY. 

APPLICATIONS. 

,ilS)  W.  H.  \V.  Wilkinson.  London.  Improved  apparatus 
for  vapourising  clipniical  agents  and  directing  the  vapour  on 
to  surfaces  or  into  cavities.    April  20 


May  2il,  ISSfi.; 
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mfchines^Ap^nn-  ^°"''°"-  I"'P>'''vemc>,t3  in  centrifugal 
sjfhon^s.'-  Apl'il"i'^'°"'""'-  "■'^■■''^■^•""-■•"^  i"  o.-  rolHlins  to 
lim.'^f^l^t'f"'-,*''''';''-  ''"■'<J™-  ,  Improvements  in  tlie  construc- 
pq«.s      April  S-'"'  ^"""'"  "'"'  '"""  '°''  '^''""  """l  ''•■^haust  ,'ur- 

or^lnn'J;-„,i;="f"„"''"'^'  ]'°"A""-  Improvements  in  machinery 
m  appaiatus  for  prodiicnig  pressure  or  a  varied  dcirree  of 
vacMiin.    fomplctc  specification.     April  24     """'  °'t>'<^e  <" 

fofr.^riK,  ,,'.?,',"' ",'■  '■^'".'"^■'"•^'''i-  Improvements  in  apparatus 
SIkiU  ('*'  \  ■       "i   ,   I'  ofliHinK  an.l  ntflising  cold.    April  n 

pamtuV  April 'f-  ''""'^""-  '■"f^venu.nts  in  lilt'iring  ap- 
.Tl;9o  V.  H.  Moldcnhauer,  London.    Improvements  in  fcHino- 

flcail^L"'i'p?irSi"'"""'°"  "'■  "■'"^'-  ""<•  a"    "  o';,',Vl'c!t^e'sp'^:!f 

Coi^tleie^p^cffii/^?""^-;^.;,^"  ''"l"-"^"!  triturating  mill. 

1807  1     u-   1  „    I*    I     '"."'^^  T  segments.    April  30 

;l£^a|u|?g^^Ze-;:;-l-^...-■^7^pK^^^^ 

1)11.  G.  F.  liedfern,  London— Communicated  l>v  P    in.wi, 

b-13  K  Kdwards,    London-Communicated    by  A.  Hug  net 
Jrovcmenrs  m  nf..e..;.,,,  u; i^     '  ^^"&''ci. 


'      Ji'iS  ■{"  ?'J^'^'"^-    I"iP™Ted  triturating  cylinder     Mav  7 
■WnTR^T, '■'■■'■    I",>P'Ovemcnts  in  filters     May;    "'  ' 
May  18      "■   -^''""«-    ^°»=*"»«t'on   of    tri.urating'cylinders. 


.^i^gfgt;j.'pi-;;TU-^^S'^iW-'- 

su.spencTcdiuairorgascs     Mayu  floating    or 

Ilehne"Gei^n,anv"'"r  Condon-Communicated  by  A.   L    G    I 
under'inghpr'e^'s^Ves'TCff '"''  '"     ^'">^-P'-«^^'=^  'or  n,i 
^Sf  ;&,!jcSf^cifeir  "^i^  is  ^"-^-onsuming   > 

fordfsi'ntegr'JuTngo^pulveS.andP'^^  '"  ''PP''™'>- 

substances    .  JIaJ  ?9  '^  ^  '^'  """^  ""<*  *"""'8  charcoal  or  other 

funmces.  'jlay'llT'"''"'''""'  ^"""l""-      I"n.roven,ents   in  gas 
M^y-y-  ^-   ^°"''''"-   ^""-^"n.     Improvenunls  in   filtration. 

COMl'L  ETK  HPK,  'IFl, ^^  riOXS  ACPKl'TKD. ' 
1885. 

purifying  «'at"!"%"r1i^7""P''°^'^'*  '"^"^"^  f"^  A'tering  and 
maHe"  May''!5f-    ^'^Pa'-ation  or  filtration  of  solid  and  liquid 

wotks." Ap'll "b   ^'"^  "'P'  ""-^  ^''"^•'^^  «""  «^ats  for  chemical 

sSi^^^i^?tVbi£?rw  '"''""'^'  •^"■■'f^'"^-  ^"" 

filtes"    Aprn'lf-     I'-'P^ov-ements  in  construction  of   water 
jli';f  «•  ^"--k  a»"  I'.  Kennedy.    Mercurial  vacuum  pun,ps 


IS86. 


flu 


uidB.    May  It  -"H nods   and    apparatus  for  refining 

para(ui-fl\-.^KtifurposV'%';;V;>°''''  °^  triturating,  and  ap- 
separating  machine.  May  j,"  "'^^°°-  Improved  centrifugal 
solutions.  ac.^Tprilij'^"™'"'  '"^  evaporating  and  drying 


a/ceX^l-'s'^J^Ie'^V,,:;-,.*;  -l^^^tes  of  th^^  Offlcial.  Journal,   in  .hich 
thus  inlvert  Lseil  lire  ..<h,,  u,  i.\Z   „?■         \    ■^."  advert  se.l.     ,Suecili(-ifi„,,« 

a..a  to  „„po.iti„„  wit<'ii',;'t';v;;ri^&"tL'tiJ:a."'«-  'nSiS^! 


ir.-FUEL,  GAS,  AND  LIGHT. 
APPLICATIONS. 

utm'^l,l^.^•.fr°S,fg"a'°"•Ai".^^'^'•"""*^  '"  P™''"""^  -'» 
m2?ivi'!nJ^l^;;^v^^'":^l.iVor"'  *  f'o-  Lonrton.    Improve- 

sji#0j^^"^-h,.&^- 

i  a2?!i-8'  '''""''"•  '^'""'°"-     I"'P™vement  in  petroleum  oils. 

hiconiotives  or  toilers  of  sin^ilar  type     May  4  '  ""^  '"""'''  °' 

biisuon    of    luju.d    hydrocarbons.      Complete   spbcilicatk)". 

Iniin/l;...,  „     T      "•  I-<""lo"-tommnnieate<l  by  II.  Welsh 

ing  by Pas^^viy  ?>""'"'"-    ^"  ""proved  apparatus  for  heat- 

tio.il  .F.  Vvright    T.  Charlton,  and  T.    S.    Wright    I  ondnn 

I,  , ',?,',"«,"'  ;!'^'"'".d«  r<?''  combining  atniospheric  afr  with  ,  et?o 

.IV,°'  ,"""'','■'""'"'.'"■  sascous  hydioarbons-  and  alsofn 

prmed  appliances  for  using  the  said  combinations  foi  tl  2 

piodiK'  ion  of  motive  power,   being,   more  brieHv    iinmr^lL 

So'„^"XT?l'-"""'""^^"'="'"^'^  -«'"-•    (■ompt-te'srcm: 

\VnMf„'i!;i*':; 'u '''^'"''   London  -  Communicated    bv  L    von 

'  mi°!l"ii'c'amil?s^"'Z;"i7"'''  ''-  "-""-■  Austria.  ^Impro\°" 

( fo^L;v,^::v;^';;;:;V^'^i^-inir-  ^{^'^'^-^'^ '-  "^^^"^-^-^ 
o^is-v^'iilu-'-l-^-p-r-?;--^^^ 

COMPLETE   SPECIFICATIONS  ACCEPTED. 

1885. 

,Js'"ci,'b„tef?i^n'L"a^^a?arsy''Z"y"  l1  ''"'■  "^  '"^"-  "'•  ""P-ed 
rcloris"'M'ay  r""'"'""-    *^"°"«'™^tion  of  stand-pipes  for  gas 
12CSG  S.  F.  .Smith.    Apparatus  for  carrying  off  the  urodnctq 
i™l' v"**i°",';'  »?«  °'-  otlicr  lights.    April  30  P'otueta 

„,f'""  ?•■  H.  1  enderson.     Apparatus  for  distilling  shiil.^  nr 
other  mineral  oil  or  petroleum.    April  30        '"""""*>  ^""'"^  or 


1886. 

4046  W.  I'.  Thompson-A.  I.  Ambler.  Apparatus  for  the  pro 
duction  and  utilisation  of  vapour  fuel      Aiiiil  ''3  ^ 

ling  mineral'ii™' Aprn '^r™'"'  """  ""■'^»'<"''«"ts  for  distil- 

eollhlat  'May  f"'"''    ^PP''™'"^  '°''  P""fJ"'B  and  enriching 

gai.^May  "s""'''  ^'°''''^^^^  «"<»  aPParatus  for  manufacturing 

Mayu"'    "■    '•"''^-L-    fine.      Improved   artificial   fuel. 
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III.— DESTKUCTIVE    DISTILLATION,     T.\U 
riiUDUOTS,  Etc. 

API'LICATIUN. 

5041  .7.  Yates,  I^onilon.  Imiiiovcments  in  apparatus  for 
the  distillation  of  tar,  and  for  neating  other  heavy  or  semi- 
fluid matters.    Jlay  1 

VOMPLF.TR  SPKCJFICATIOX  ACCEPTED. 
1883. 

7079  J.  Hardman.  Improvements  in.  and  apparatjs  for,  ob- 
taining carbolic  acid  and  other  tar  acids  from  tar  oils. 
May  U  

IV.— COLOURING  MATTERS  and  DYES. 
APPLICATIONS. 

SStC  J.  Y.  Johnson.  London— Communicated  liy  The  Farben- 
fahrikcn  vormals.  F.  Bayer  &  Co..  Germany.  A  process  for 
producing  a  new  sulpho-acid  and  obtaining  a/.o-dyes  there- 
from.   April  29 

5938  1{.  Barringer,  J.  H.  \Yallis.  and  W.  Barriiigcr,  London. 
Improvements  in  the  manufacture  or  preparation  and  appli- 
cation of  blue  colouring  matters  for  laundry  purposes. 
JMav  1  ,       .  , 

CO(X)  H.  Baum,  London.  A  process  for  the  production  of 
pararosanilin  and  its  homologues.  as  well  as  monoditri- 
alkyliscd,  phenvlised,  or  napbthylised  derivatives  thereof. 
Mays  ,       . 

CUOl  tl.  Baimi.  I,ondon.  A  process  for  the  production  of 
chloride  or  bromide  of  nitrobenzyl.    May  3 

6070  H.  H.  Lake.  London— Communicated  by  C.  N.  ^Vaitc, 
L'nitcd  States.  Improvements  in  and  relating  to  mordants  for 
use  in  dyeing  or  printing  calico  and  other  fabrics.  Complete 
specification.    May  i 

0190  I>.  Landsberg,  London.  Processes  for  the  preparation  of 
)H-methoxy-j)-nitrobenzaldehjde  for  use  in  the  manufacture  of 
vanillin.    Complete  specification.    Jlay  7 

Oils  J.  H.Johnson.London— Communicated  by  The  Badische 
Aniline  and  Soda  Fabrik,  Cierniaiiy.  The  preparation  from 
gallic  aeid  of  a  yellow  colouring  matter  suitable  for  dyeing  and 
printing.    May  12 

6121  L.  J.  B.  A.  J.  Bouillet,  London.  Manufacturing  ultra- 
marine-blue in  blocks  by  special  ovens  for  baking  and  colour- 
ing same,  with  recuperation  of  sulphurous  vapours.    May  13 

6631  J.  H.  Johnson.  London— Communicated  by  The  Badische 
Aniline  and  Soda  Fabrik,  Germany.  Improvements  in  pre- 
paring printing  colours  and  solutions  of  colouring  matters 
suitable  for  printing  and  fixing  aniline  colours  upon  cotton 
or  similar  vegetable  fibre.    May  17 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

8211  T.  Frusher.  Jlanufacture  of  ink  from  waste  dye 
liquors.    May  21 

9.'>10  H.  J.  Haddan— Farbenfabriken  vormals.  Bajer  &  Co. 
Manufacture  of  violet  and  blue  azodyes.    Ma>  21 

11124  J.  Y.  Johnson— Farbenfabriken  vormals.  Bayer  &  Co. 
Jlanufacture  of  azodyes.    Jlay  7 


4780  K.  T'weedy,  II.  L.  Bie\  oort,  and  I.  L.  Roberts.    Prepar- 
ing fur  for  felting.    ^May  7 

4781  Tweedy,  lircvoort  and  Koberts.    Preparing  fur  for  felt- 
ing.   May  7 


VI.-DYEINC;,  CALICO  PRINTINC,  rAl'KIt 
ST.MNINfi,  AND  BLEACHING. 

APPLICATION.'^. 

6116  A.  JI.  Clark.  London— Communicated  by  J.  Hanson, 
United  .States.  Improvements  in  macliinery  for  dyeing  yarns. 
Complete  specification.    May  5 

0435  H.  Broailbent  and  A.  E.  llawlcy.  Halifax.  Improved 
machinery  for  dyeing  or  otherwise  treating  hosiery  ana  other 
like  goods  or  fabrics.    Jlay  13 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
188.5. 

8794  W.  Mather.    A  process  for  bleaching  vegetable  textile 

!  fabrics.    May  18 

9690  T.  Salt  and  W.  Stead  — F.  Pasquay.  .\pparatus  for 
wa.shing.  scouring,  bleaching,  dyeing,  etc..  Ilbroua  material  in 
the  form  of  slivci-s,  slubbings,  rovings,  yarns,  or  fabrics. 
May  21 


Y.— TEXTILES  :  COTTON,  WOOL,  SILK,   Etc. 
APPLICATIONS. 

5550  J.  H.  Charnley,  Horsforth.  An  improvement  in  the 
manufacture  of  spun  silk  yarns.    April  22 

oIUl  \V*.  Saunders.  London— Communicated  by  K.  H.  Collyer, 
United  States.  Improvements  in  machinery  for  the  prepara- 
tion of    fibrous   vegetable   substances    for   textile    purposes. 

5987  F.  Fdwards,  London  —  Communicated  by  C.  \Vell6, 
France.  An  improved  composition  for  dressing  cotton,  wool, 
linen,  hemp,  or  other  fabrics.    May  3 

6205  L.  Turner  and  A.  T  urner,  London.  An  improved  manu- 
facUircof  elastic  fabrics.    Miiy  7 

Iiu:i8  .\.  Dronsfield.  Manchester.  An  improvement  in  or 
applicable  to  machinery  used  in  the  preparation  of  textile 
materials.    May  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1883. 
8102  J.  F.  (iiraud.    A  new  or  improved  size  for  sizing  raw 
silk.    -May  11 
8793  W.  Mather.    Apparatus  for  treating  textile  materials 

with  liciuiils,  gases,  or  vapours.    May  21 


4323  B.  Ficgel.  llemoving  gummy,  resinous,  and  oily  mattei-s 
from  librous  spun  or  wo\cn  materials.    May  21 

4171  II.  H.  Lake— T.  J.  Waring.  Preparation  of  animal 
fibres  for  felting,    .\pril  30 


ML— ACIDS,  ALKALIS,  and  SALTS. 
APPLICATIONS. 

5I5C  T.  T.  Mathieson  and  J.  Ilawliczck,  Liverpool.  A 
method  for  purifying  crude  carbonate  of  soda,  termed  "  black 
ash."  and  the  rec'overv  of  ammonia  thcrefioni.    April  20 

5542  1).  G.  FitzGerald.  London.  The  regeneration  or  pro- 
duction of  chromic  acid  from  exhausted  battery  and  other  solu- 
tions.    April  21 

5073  J.  Hargrcaves,  T.  Robinson  and  J.  Hargreaves,  Liver- 
pool. Improvements  in  treating  hydrochloric  acid  to  obtain 
chlorine,  using  the  said  chlorine  in  the  manufacture  of  bleach- 
ing powder,  and  in  apparatus  employed.    April  27. 

,5681  J.  Hargreaves,  T  Robinson,  and  J.  Hargreaves,  Liver- 
pool. Improvements  in  treating  pyrites,  and  in  apparatus  em- 
ployed therein.    April  27 

5682  J.  Hargreaves,  T.  Robinson,  and  J.  Hargreaves,  Liver- 
pool. Improvements  in  the  manufacture  of  sulphates  of  soda 
and  potassa.  and  in  apparatus  therefor.    April  27 

5683  J.  Hargreaves.  T.  Robinson,  and  J.  Robinson.  Liverpool. 
Improvements  in  obtaining  carbonate  of  soda  and  sulphur 
from  sulphate  of  soda,  and  in  apparatus  employed  therein, 
April  27 

5858  J.  Hepworth  and  E.  Marriott.  :Manchcstcr.  Improve- 
ments in  the  removal  of  ammonia  from  coal  ga.s.  and  in  the 
manufacture  of  ammoniacal  salts  therefrom,  and  in  apparatus 
employed  in  such  process.    .Kpril  .30 

6386  (i.  Chapman.  Glasgow.  Improvements  in  the  method  of 
manufacturing  soda  by  what  is  called  the  ammonia  soda 
process.    May  12 

6468  \V.  Simon.  London.  Improvements  in  the  manufacture 
of  bichromate  of  potash.    May  13 

6192  \V.  H.  JIunns.  London— Communicated  by  P.  lannaux. 
France.  Apparatus  for  producing  carbonic  acid  under  con- 
stant pressure.    Jlay  14  ... 

6573  R.  AYciss,  London.  Process  for  the  produition  of 
alumina  compounds  applicable  for  bleaching.    May  15 

6754  R.  H.  Wilson.  Durham.  Improvements  in  the  manu- 
facture of  anhydrous  sulphuric  acid,  and  in  apparatus  therefor. 
May  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1SS5. 

5511  B  H.  Thwuite  and  J.  Redder.  The  utilisation  and 
method  of  using  liquid  hydrocarbons  as  carbonising  and 
neutralising  agents  in  the  alkali  processes  and  for  reducing 
pyrites.    April  27  ,        .  .       ,       ,         . 

7285  R.  Oxland  and  C.  Oxland.  Apparatus  for  burning  or 
calcining  ores  and  minerals  containing  sulphur  or  arsenic, 
for  the  manufacture  of  sulphuric  acid  or  aisenious  acid,  or 
white  arsenic.    May  4  ..,.,. 

7831  T.  Cappcr-I)r.  S.  Pick.  Apparatus  for  making  bicar- 
bonate of  sodium.    May  4  ,   ,    . 

8;!82  H.  Richardson.  JIanufacture  ot  hydrate,  sulphate,  and 
other  salts  of  alumina.     May  4 

860-'  N'  Glendinning.     Treatment  of  copper  liquors.    Jlay  21 

8723  \V.  1".  Thompson— Solvay  et  Cie.  Filters  applicable  for 
caustic  soda  solution.    May  7  .,.,.. 

8993  F.  Brunjes.  Production  of  carbonate  of  potassium 
from  chloride  of  potassium  or  sulphate  of  potassium.    May  21 

1886. 

1915  J.  Macicar— J.  Kolb.  Obtaining  chlorides  of  barium  and 
strontium.    May  1 
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;j'220  A.  Dempster.  Apparatus  for  distilling  anitiioniacal 
liquor,  for  producing;  sulphate  of  ainnionia.    A]»ril  23 

3322  ]i.  .T.  B.  i\Iills— Vorcin  filr  Chemisohc  Industrie.  Pro- 
ducing chlorine,  and  chlorine  and  ammonia.    April  30 


VIII.— GLASS,  rOTTEKY,  .VXD  EARTHENWARE. 
APPLICATIONS. 

5(ii)S  H.  Forrester.  Stoke-on-Trent,  Marblinp  earthenware 
and  china  in  enamels  b.v  means  of  oilin^and  dusting.    April  27 

,i74S  W.  W.  I'ilkington.  Liverpool.  Improvements  in  appa- 
ratus for  use  in  casting  plate  glass,    .\pril  28 

5978  F,  \Vinterhott',  Hammersmith,  A  new  or  improved 
process  for  producing  ornaments,  lettering,  etc.  on  glass  or 
other  round  or  flat  substances,  for  decorating  and  advertising 
purposes.     May  3 

GUI  K.  Young  and  K.  Jex-Long,  fllasgow.  Improvements 
connected  with  the  manufacture  of  fireclay  tuyeres,  and  In  the 
machinery  or  apparatus  employed  tlierefor.     Slay  (J 

litJlU  J.  French  anil  ,1.  (.'raig,  London.  liiij'ro\ i-nients  in  the 
process  of  manufacturing  rolled  plate  t,'lass.  and  in  tlie 
machinery  employed  therefor.  Complete specilication.  Jlay  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 


loco  F.  G.  Johnson  and  A.  Johnson.  A  "link  press"  for 
making  earthenware,  etc.    April  30 

73(il  K.  .S.  Tucker  and  I).  F.  Tucker.  Manufacture  of  various 
articles  from  spar,  refuse  marble,  glass,  and  the  like.    Rlay  11 

11331  J.  .Slater.  Ornamenting  glass,  china,  or  other  vitreous 
surfaces.    May  1 

12702  J.  C.  liellleld.  Furnace  for  burning  dross  or  slack  in 
the  firing  of  all  kinds  of  earthenware.    May  14 


IX.— BUILDING    MATERI.VLS,     CLAYS, 
MORT.\RS,  AND  CEMENTS. 

APPLICATIONS. 

5813  C.  J,  Howe,  London.  Impro\'ement8  in  tlie  manufacture 
of  cement  or  plaster,    .\pril  29 

5844  V.  J.  Howe,  London.  Improvements  in  the  manufacture 
of  cement  or  plaster,    .\pril  29 

5975  A.  .1.  Uoult,  London— Communicated  by  A.  Grasset  and 
.\.  C.  Mallat.  Improvements  in  the  manufacturing  of  cement. 
May  3 

5991  J.  H.  Edge  and  J.  Edge.  London.  Improvementa  in  dies 
for  the  manufacture  of  tooling,  flooring,  and  other  tiles,  bricks, 
and  other  like  articles  made  of  clay.    May  3 

5994  G.  Mancion,  London.  An  improved  process  for  pre- 
serving timber.    Complete  specilication.    May  3 

0001  L.  A.  Groth,  London— Communicated  by  F.  L.  Perriere, 
France.  Improvements  in  rooting  tiles.  Complete  siiecifica- 
tion.     Mav  4 

0212  E.  Edwards,  London— Communicated  by  C.  Hubert  and 
H.  Gennari.  France.  Impro\'ement3  in  apparatus  for  forming 
compressed  blocks  for  building  and  other  purposes.    May  7 

0221  C.  S.  Williams.  London.  Improvements  in  the  con- 
struction of  fire-proof  floors.    j\Iay  7 

0,520  G.  1!.  Itedgrave.  London.  Improvements  in  the  treat- 
ment of  scwage-waier  by  the  lime  process  for  the  proiluction 
of  cement.    Complete  specilication.    May  13 

055.3  T.  ^mith.  London.  An  improved  method  of  utilising 
metallic  and  other  cements,  plaster-of-Paris,  and  such  like  sub- 
stances.   ]May  15 

0098  L.White,  London.  Improvemenis  in  the  manufacture 
of  cemcnls  and  plasters.    May  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

0S13  C.  Kingsford.  Drying  and  evaporating  apparatus  for 
use  in  the  manufacture  and  treatment  of  cement,  etc, 
Mav  18 

8139  G,  F.  Redfern— R,  Tanczos.  Process  for  rendering  wood 
ini-nmbustible.    May  U 

8301  J.Matthew.  Treatment  of  stone  to  produce  a  glazed 
surface  IhcfCto.     .Viiril  23 

8508  1{.  Stanley.  Machinery  for  pressing  and  moulding 
bricks,  tiles,  etc.    May  4 


X.— METALLURGY,  MINING,  Etc. 
APPLICATIONS. 

.5.V27  A.  de  Laude  Long  and  R.  Howson,  London.  A  new 
manufacture  of  fibrous  iron.    April  21 

3.500  F.  Ilarklam,  Wellingborough.  The  substitution  of  sheet 
steel  as  a  material  for  the  making  of  pig  (and  other)  patterns, 
instead  of  wood  or  other  material  now  in  use.    April  22  1 


5762  H.  B.  Fulton,  Kirkintilloch.    Treatment  of  copper  pre- 
cipitate, regulus  or  ore,  for  the  purilication    thereof,    April 
I  28 

58.32  J.  Y.  Johnson,  London— Communicated  by  La  Society 
.Vnonyme  Le  Ferro-Xickcl,  France.  An  improved  manufac- 
ture of  alloy  of  nickel,  copjicr,  and  aluminium,    April  29 

5924  F.  J.  K.  CaruUa.  London.  Improvements  in  the  manu- 
facture of  steel  and  ingot  iron.    ^lay  1 

0002  W.  Perrott,  London.  Lining  steel  converters  or  open 
hearth  furnaces,  also  forming  blowing  plugs  with  a  new 
material  locally  called  "eurlstone,"  which  material  is  distinct 
in  its  features  from  any  previous  material  used  for  sucli 
purpose.    May  3 

0006  J.  H.  Johnson.  London— Communicated  by  A.  de 
Meritens,  France.  A  process  for  preserving  iron  and  steel. 
May  1 

6128  G.  Craig,  Glasgow.  A  new  or  improved  treatment  of 
blast  furnace  or  other  slags  for  subseiiuently  obtaining  useful 
products  thereform.    Complete  specilication.    May  0 

6145  A.  C.  Henderson,  London— Communicated  by  L,  T. 
Heroult,  France,  An  improved  process  for  the  preparation  of 
aluminium  by  electrolysis.    May  6 

6217  H.  Johnson,  London.  Improvements  in  blasting  and 
getting  coal  and  other  materials,  and  in  tunnelling,  and  in 
ajiparatus  employed  for  those  imrposes.    Jlay  7 

6251  W  .  D.  Allen.  London.  Improvements  in  casting  iron 
and  steel  ingots.    May  8 

6281  T.  Doughty  and  A.  Doughty,  Glasgow.  Soaking  mould 
for  steel  ingots.    May  10 

0300  J.  M.  Bennett.  Glasgow.  Improvements  in  smelting 
and  refiningof  gold,  silver,  copper,  zinc,  lead  and  tin  ores,  ana 
in  furnaces  therefor.    May  10 

6367  P.  A.  Xew  ton.  London— Communicated  by  C.  A.  Pail- 
lai'd,  .Switzerland.  Improvements  in  metallic  alloys.  Complete 
specilication.    ^layll 

0372  H.  H.  Lake,  London— Communicated  by  E,  E,  Wood, 
I'niled  States,  Improvemenis  relating  to  the  rolling  and 
welding  of  iron  and  steel,  and  to  fluxes  therefor.  Complete 
specification.    May  11 

0401  A.Gutensohn,  London.  Improvements  in  the  process 
I  for  coaling  the  surface  of  iron  or  other  metals  with  tin,  lead, 
,  or  feme.    Complete  specification.    May  12 

6105  A.  Gutciisohii  and  A.  Cox.  London.    An  imjiroved  llux 
to  be  used  in  tlie  process  of  coating  iron  or  steel  with  lead. 
May  12 
I      6545   J.  H.  Goodwin  and    F.   James,  Sheffield.      Improve- 
ments in  the  manufacture  of  compound  ingots  and  in  apparatus 
used  therein.    ]\Iay  15 
j      6550  T.  Slater,  London.    Improvements  in  the  manufacture 
'  or  production  of  metallic  alloys.    May  15 

6571  W.  D.  Houghton  and  A.  M.  Walker,  London.  Improve- 
ments in  the  manufacture  of  steel  in  Bessemer  converters  and 
open  hearth  furnaces.    I\Iay  15 

6572  W.  D.  Houghton  and  A.  M.  Walker,  London,  Improve- 
I  nients  in  the  manufacture  of  steel  in  Bessemer  converters  and 

open  hearth  furnaces.    May  15 

6(i09  E.  Fox  and  L.  Kegnier,  London.  Improvements  in 
furnaces  for  use  in  heating  or  melting  metals.    I\Iay  17 

6717  A.  M.  Clark.  London  — Communicated  by  La  Soeii'te 
Anonyme  do  Produits  Chimiques  de  St.  Denis,  France.  Pro- 
cess and  apparatus  for  the  treatment  of  iron  ores  for  the  manu- 
facture of  Jteel.    May  19 

6786  J.  Thomas.  H.  Lewis,  K.  W.  Lewis,  and  T.  L,  Thomas, 
London.  Improvements  in  the  method  of  and  apparatus  em- 
ployed in  galvanising  (coating  with  spelter)  sheet  metal. 
Mav  20 

6803  E.  Edwards.  London— Communicated  by  M.  liamos- 
tiarcia.  France.  An  improved  process  for  the  separation  of 
metallic  tin  from  tinned  plates,  or  from  alloys  or  salts  of  tin, 
Mav  20 

6810  J.  Noad,  London.  Improvements  relating  to  the  ex- 
traction or  separation  of  gold,  silver,  and  platinum  from  ores 
and  other  substances  or  products  containing  such  metals.  Com- 
plete specification.    May  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1883. 

3140  J.  Gilligan.  Manufacture  of  puddled  iron  and  steel. 
April  23  ,,       , 

5009  T.  Timothy.    Improvements  in  annealing  pots.    May  4 

5702  D.  Edwards,  It.  Lewis,  and  P.  Jones.  Coating  metal 
plates  with  tin  or  other  metal.    Ma)'  7 

0018  H.  Aitken.  Treatment  of  carbonaceous,  bituminous, 
calcareous  and  other  substances,  such  as  ores,  to  obtain  pro- 
ducts therefrom.    May  4 

0671  A.  E.  Scott.  Process  and  apparatus  for  separating 
metals  from  their  ores.    May  21  . 

6711  W.  It.  Lake— B.  Atha.  Manufacture  of  metal  ingots, 
and  apparatus  therefor.    April  23 

6718  B.  D.  Healcy  and  B.  H,  Thwaite.  Application  of  gaseous 
fuel  for  smelting  ores,  and  furnace  crucible  and  other  plant 
therefor.    May  7  .  , 

7042  H.  H,  Lake— H.  E,  Cahen,  Manufacture  of  steel. 
May  21 

7538  D,  Hickie.  A  "miner's  knife."  with  appliances  com- 
bined for  preparing  charges  of  explosives  for  mining  and 
blasting  operations,  and  for  lessening  risks  in  the  manipulation 
of  such  charges.    May  11 

8677  J.  Riley.  Manufacture  of  steel  in  regenerative  open- 
hearth  furnaces.    May  21 

8756  H,  White.  Manufacture  of  steel  and  iron,  and  con- 
verters to  be  used  in  such  manufacture.    May  1 1 
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8981  T.  Hampton  and  J.  Facer.  IraprovcmeDts  in  method  of 
Ciisting  stficl  ingots.    May  11 

U311  J.  Itobb.  Methods  and  composition  for  case-liarden- 
in^  metals.    May  11 

1SS6. 

3389  J.   E.    Craig.      Manufacture   of   polished   sheet   iron. 
April  23 
3985  C.  E.  Stein \Ycg.    Plating  metals  and  alloys.    April  23 
lOoi  C.  L.  Hartsfeld.    Portable  blast  furnace  plant.    May 

4102  B.  Ford  and  J.  Moncur.  Hegcnerative  hot-blast  stoves. 
May  7 

4750    J.  W.  Hall— G.  T.  Lewis.    Process  for  treating  lead  and  ' 
other  ore  for  obtaining  the  metal  therefrom,  and  for  the  manu- 
facture of  white  pigment.    ^lay  7 

49o(i  H.  Kesterton.  Manufacture  of  metallic  alloys.  May 
11 

5222  J.  Heath  and  \V.  Frost.  Blasting  and  shot  llring  in 
mines,  and  appliances  relating  thereto.    May  IS. 


1886. 

5019  H.  S.  Barrow.  JIaehines  for  grounding  and  eoftenlng 
skins  or  leathers.    May  It 

5176  P.  Haddan— Tiip  Dobson  Patent  Tanning  Process  Co. 
Improvements  in  tanning  hides.    May  21 


XI.— FATS.   OILS,   AND   SOAP   MAXUFACTURE. 
APrLICATIONS. 

5769  T.  RocklitTo  and  G.  J.  Bowes,  London.  Improvements 
in  soap  making  machinery,  partly  apphcable  for  use  in  mould- 
ing other  plastic  materials.    April  28 

5792  A.  J.  Boult,  London  — Com  inunicuted  by  E.  Oppelt, 
ypain.  Impro\ements  in  apparatus  for  the  extraction  of  oils 
or  other  vegetable  juice.    April  28 

6170  W.  Green.  London.  Improvements  in  the  manufacture 
and  treatment  of  soap.    May  6 

6172  F.  P.  Warren,  Cosham,  Improvements  in  lubricants. 
May  7 

6210  H.  W.  Langbeck  and  R.  E.  Ritsert,  London.  Jlethod 
for  the  separation  of  cholesterin  fats  from  couunercial  wool 
fats,  and  from  the  leys  of  wool-WiUihing  works.    May  7 

6165  E.  P.  Chauvet  and  E.  A.  Delrieu,  London.  An  im- 
proved receptacle  or  device  chiefly  designed  for  containing 
oleaginous  seeds  during  the  expression  of  oil  therefrom. 
May  13 

6730  J.  S.  Edwards,  London.  Improvements  in  the  treat- 
ment of  fish  and  other  matters  to  extract  oil  therefrom,  and  in 
apparatus  to  be  employed  therein.    May  19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

8250  F.  Walton.  Manufacture  of  oxidised  or  solidified  oil  and 
in  the  application  of  the  same  to  wires  and  strands.    .-Vpril  23 

8103  A.  Michel.  Apparatus  for  treatiuic  fatty  matters,  in 
order  to  obtain  fatty  acids  and  glycerine  therefrom.      April  23 


XIV.— AGRICULTURE,   MANURES,    Etc. 

APPLICATIOXS. 

5680  II.  J.  Allison,  London— Communicated  by  W.  S.  Pierce, 
United  States.  Improvements  in  fertilising  compounds,  and 
in  the  process  of  manufacturing  the  same.  Complete  spccifl- 
cation.    April  27 

5864  W.  11.  Keys.  West  Bromwich.    "  Cresylline"— destroy- 

Ing    wire-worms   and    other   insects  in    gardens   and   land. 

April  30 

'      6732  T.  H.  Cobley,  London.    Improvements  in  the  tieatment 

:  of  sewage  sludge,  and  the  preparation  of  a  fecal  guano  therc- 

I  from.    5lay  19 


23 


1SS6. 
3987  J.  Townsend.    Improvements  in  making  soaps.    April 

4936  T.  E.  Gardner.  Improvements  in  marking  soap.  May 
il 

4991  J.  Higson.  Manufacture  of  soap  for  the  removal  of 
warts.    May  14 


XII.-PAINTS,  VARXISHE.S,  and  RESINS. 
APPLICATIOXS. 

5820  J.  Warwick.  Newcastle-on-Tyne.  Improvements  in 
the  manufacture  of  white  lead.    .Vpril  29 

6370  R.  Lavender.  London.  Improvements  in  the  manu- 
facture of  oxide  of  iron  pigment  colour.    May  11 


XIII.— TANNING,  LEATHER,  GLUE,  AND  SIZE. 
APPLICATIONS. 

5176  P.  Haddan.  London— Communicated  by  The  Dobson 
Patent  Tanning  Process  Co  ,  United  States.  Improvement 
in  tanning  hides.    Complete  specification.    April  20 

54yi  N.  A.  Alexanderson  and  L.  IIvuss.  Stockholm.  A  mode 
of  tanning  hides  and  skins.    Complete  specilication.    April  20 

5619  J.  Hall  and  .\.  Hall,  Ix'cds.  Imjirovements  in  machinery 
employed  in  the  manufacture  of  leather  fur  setting,  scouring, 
striking  or  pinning,  priming,  rolling,  slicking,  fleshing,  un- 
hairing.  whiting,  shaving,  and  brushing,    -April  24 

6011  F.  1!.  Maggs.  Yeovil.  The  preparation  of  leather  and 
skins  by  a  substitute  for  "urine"  or  "sig"  in  the  process  of 
brushing  leather  and  skins  preparatory  to  dyeing.  Complete 
specification.    May  4 

6438  R.  Baker  and  W.  Baker,  London,  Improvements  in 
the  manufacture  of  seal  splits  or  fleshings.    May  13 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1835. 

10147  J.  C.  Mcwburn— J.  Marehal  and  L.  Bories.  Process  of 
treating  tannic  extracts  or  juices.    April  27 


XV.— SUGAR,  GUMS,  STARCHES,  Etc. 
APPLICATION. 

5735    J.    Guardiola,    London.      An    improved    evaporating 
apparatus  for  saccharine  and  other  juices.    April  27 

COMPLETE  SPECIFICATION  ACCEPTED. 

1886. 

4516  P.  Jensen— JI.  C.  P.  Burbe.    Apparatus  for  the  manu- 
facture of  reflncd  sugar.    Jlay  4. 


XVI.— BREWING,  WINES,  SPIRITS,  Etc. 
APPLICATIONS. 

5157  W.  S.  Squire.  London.  ImproremeDts  in  the  manufac- 
ture of  yeast.    April  20 

5511  W.  S.  Squire.  London.  Obtaining  useful  products  from 
distillers'  spent  wash.    April  21 

5772  F.  Faulkner  and  \\  .  .\dlam.  London.  Improvements  in 
treating  brewers'  wort.    April  28 

5796  J.  Painter.  Alalmesbury.  The  manufacture  of  a  new 
article  entitled  •'Maltina,'  aerated  or  non-aerated,    April  28    - 

6069  S,  A.  W.  Hownmnn,  London.  Improvements  in  manu- 
facturing compressed  yeast.    May  4 

6iUl  H.  Schaarwachter,  Harmen.  An  apparatus  for  Pasteur- 
ising (Pasteuriser)  beer,  wine,  and  other  suitable  fluids.  Jlay 
12 

6C5S  J.  Lltth,  Glasgow.  Imiirovements  in  apparatus  for  cool- 
ing beer  and  other  liquids  or  fluids.    May  IS 

6686  R.Jones,  London.  Improvcmenid  in  the  treatment  of 
aleohol  and  other  fermented  or  fermentable  liquids.    May  IS 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1SS5. 

7730  T.  J.  Canty.  Self-acting  apparatus  for  heating  and 
circulating  worts  in  brewers'  mash  tins,    .\pril  23 

8908  G.J.  W.  Peters.  Improved  process  of  purifying  yeast. 
May  11 

89'25  A.  Ralu.  jun.,  J.  Grathvohl,  and  H.  A,  Browne,  Pre- 
paration and  treatment  of  sweet  potatoes,  yams,  and  arums, 
and  manufacture  of  spirit  therefrom.    May  14 

<K)9S  II.  C.  Sinclair  and  J.  Hodson.  Apparatus  for  efTecting 
the  turning  of  malt,  etc.,  on  the  drying  tloorsof  kilns.    May  "' 

111*25  J.  Hodson.    Improvements  in  and  apparatus  for  tt 
niDg  or  cleansing  beer.    May  11 


U 

uu- 


1886. 

1161  F.  Faulkner  and  G.  R.  Wilson.  Method  and  apparotus 
for  treatment  of  beer  returns  and  other  like  alcoholic  liquids. 
May  IS 

5152  X.  Pigeon  and  W.  L.  Flanagan.  JIunufacture  of  ale, 
beer,  and  porter.    May  11 


XVIL-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

APPLICATIONS. 
.4.— Chemistry  of  Foods. 

5484  R.  T.  Strangman.  London.  Improvements  in  apparatus 
for  the  reception,  preservation,  and  conveyance  of  food, 
liquids,  and  peristiable  articles  generally.    April  20 

5658  H.  W.  Hart.  London.  '1  reating  chocolate  to  render  it 
digestible.    April  21 
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3833  J.  C.  Benit,  Peckhani.  The  preservation  of  milk  or 
cream  without  the  addition  of  any  ingredient.    April  29 

5946  S.  Preston.  London.  Improvements  in  the  manufacture 
of  bread.    May  1 

63,'?2  E.  J.  T.  I)igby,  London.  The  preparation  of  a  nutri- 
tious and  hygienic  biscuit  for  horses  and  other  animals. 
Jlay  11 

i?.— Sanitary  Chemistry. 

6067  G.  D.  Robertson.  London— Communicated  by  B.  James. 
United  .States.    Improvements  in  filtering  sewage.    May  4 

62S3  F.  Kingdon  and  G.  Wilde.  Bradford.  Improvements  in 
destructors  or  furnaces  for  destroying  refuse.    May  10 

6306  J.  S.  Edwards  and  J.  Edwards.  London.  Apparatus  for 
drying  waste  animal  matter,  and  for  like  uses.    May  10 

C— Disinfectants. 

5930  T.  Terrell.  London.  A  chemical  compound  for  destroy- 
ing insects.    May  1 

6120  \V.  G.  Little.  Rotherham.  Improvements  in  insecticides. 
May  6 

6191  W.  D.  Borland,  London.  The  manufacture  of  bromine 
preparations  for  sanitary  and  other  purposes-    May  7 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

.4.— Chemistry  of  Foods. 

1886. 

49S9  F.  W.  ^V■endenburp,  Manufacturing  food  for  cattle,  etc.. 
from  wood,  meal,  or  powder.    May  11 

£.— Sanitary  Chemistry. 

1885. 

8690  C.  Jones.    Furnaces  for  treating  town  refuse.    May  21 
10137  W.  Spence— Communicated  by  F.  Sanders.    Apparatus 

for  removing  sewage  or  other  impurities  from  cesspools,  sinks, 

etc.    Jlay  1 

C— Disinfectants. 


12238  A.  Boake  and  F. 
disinfectants.    Jliiy  21 


1SS5. 
G.  A.  Roberts.      Improvements  in 


1SS6. 


1U7  A.  L.  Dussck.  Improvements  in  antiseptics  and  disin- 
fectants, and  in  the  manufacture  thereof.    April  30 

3151  H.  H.  Lake— Communicated  by  F.  L.  Sarmiento.  W.  G. 
Grim  and  others.  Improvements  in  disinfecting  compounds. 
May  li 


XVIII.— ELECTRO-CHEMISTRY. 
APPLICATIONS. 

5179  S.  C.  C.  Currie.  London.  A  method  of  gauging  electric 
currents,  and  apparatus  for  that  purpose.    April  20 

5531  \\'.  T.  Goolden.  A.  P.  Trotter,  and  H.  W.  Raven3ha^y, 
Westminster.  Improvements  in  pole  pieces  of  dynamo-electric 
macliines  and  motors.    April  21 

5532  W.  P.  Thompson.  Liverpool— Partly  communicated  by 
The  Cowles  Electric  Smelting  and  Aluminium  Co.,  I'niird 
States.  Improvements  in  or  relating  to  electric  furnaces  on 
the  Cowles  principle,  to  the  manufacture  of  chemicals  by 
means  of  such  furnaces,  and  to  the  utilisation  of  substances 
obtainable  thereby.    April  21 

55SS  W.  M.  Mordey,  London.  Improvements  in  dynamo- 
electric  machines.    April  22 

5611  H.  H.  Lake,  London— Communicated  by  The  Helios 
Electric  Light  and  Telegraph  Construction  Co.,  Germany. 
Improvements  in  machinery  or  apparatus  for  the  generation 
of  electric  currents.    Complete  specification.    April  22 

5731  A.  Dunn  and  F.  Hasslacher.  London.  Improvements  in 
galvanic  batteries.    April  27 

5817  S.  F.  Walker,  Cardiff.  Improvements  in  galvanic 
batteries.    April  29 

58.39  E.  Conry,  Hammersmith.  Transforming  or  converting 
electrical  energy,  and  apparatus  therefor.    April  29 

5855  F.  W.  Branson,  Leeds.  An  improved  galvanic  battery. 
April  30 

5971  A.  W.  Armstrong.  Lewisham.  Improvements  in  or 
connected  with  electrical  batteries  and  appliances.    May  3 

6075  A.  Heguilus.  Morceux,  France.  Improvements  in  gal- 
vanic batteries.    May  1 

6114  D.  G.  Fitzgerald,  London,  Improvements  in  chromic 
acid  batteries.    !May  5 

6203  H.  J.  Haddan,  London— Communicated  by  C.  .Steel. 
Germany.  Improvements  in  the  preparation  of  carbon  fila- 
ments for  electric  lamps.    May  7 

6235  J.  Enright.  London.  A  reversible  electric  machine. 
Mays 

6245  C.  Wells,  London.  Improvements  in  electric  machines. 
May  8 

6287  W.  Taylor,  London.  Improvements  in  electric  secon- 
dary or  storage  batteries.    May  10 

6422  J.  G.  Statter  and  S.  L,  Brunton,  London.  Improvements 
in  armatures  for  magneto  or  dynamo-electric  generators  or 
motors.    May  12 


6508  R.  P.  Sellon.  London.  Improvements  in  electric  meters. 
May  14 

6669  W.  S.  Johnson.  London.  Improvements  in  electric 
valves.    Complete  specification.    I\Iay  18 

6697  X.Glouchotr.  London.  Improvements  in  dynamo-electrio 
machines-    May  IS 

6806  T.  JIacc.  London— Communicated  by  The  Vitrite  and 
Luminoid  Co..  United  States.  Improvements  in  the  prepara- 
tion or  manufacture  of  materials  suitable  for  use  as  the 
incandescing  medium  of  electric  lamps,  and  for  other  pur- 
poses where  a  refractory  and  electro  conductive  material  is 
required.    May  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

7222  J.  Y.  Johnson— La  Soci^te  A.  Chcrtemps  &  Cie.  Manu- 
facture of  carbon  for  electric  lamps  and  other  electrical  appa- 
ratus.   May  1 

7700  C.  D.  Abel— M-  Lahaussois.  Electro  magnets  and  induc- 
tion coils.    ]\Iay  4 

8540  F-  II.  W.  Higgins.  Improvements  in  voltaic  batteries. 
April  27 

8733  W.  H.  Quarterman.  Improvements  in  galvanic  batteries. 
May  11 

8808  W.  B.  Nation.  Application  of  electricity  to  the  treat- 
ment of  vegetable  fibre  for  the  production  of  half  stuff.  May  21 

8881  W.  P.  Thompson— E.  Julien.  Improvements  in  secon- 
dary batteries,  partly  applicable  to  primary  batteries.  May  11 

9415  J.  H.  Johnson— L.  A.  W.  Desruelles.  Electric  batteries. 
May  21 

IS86. 

723  R.  Kennedy.  Electro  field  magnets  for  dynamo-electric 
machines  and  electro  motors,  etc.    May  IS 

4523  H.  MUUer-  Improvement  in  induction  apparatus  or 
secondary  generators.    May  7 

5273  H.  P.  Holt.  Arrangement  for  mounting  and  driving 
dynamo-electric  machines.    May  21 


XIX.— PAPER,  PASTEBOARD,  Etc. 
APPLICATIONS. 

5563  W.  E.  Keys,  Manchester— Communicated  by  E.  G.  11. 
Ladewig,  Prussia.  Improvements  in  the  manufacture  of 
water  and  fireproof  paper,  millboard,  and  similar  materials. 
April  22 

5929  J.  Collins.  London.  Improvements  in  the  manufacture 
of  diaphanous  and  air-tight  paper.    Jlay  1 

6585  J.  G.  Dunbar  and  A.  McKenzie,  Glasgow.  Improve- 
ments in  apparatus  for  regulating  the  supply  of  pulp  or  stutf 
to  paper-making  machines.    Jlay  17 

6654  W.  Tijou,  London.  Improvements  in  steam  jackettcd 
boilers  for  converting  wood  and  other  fibre  into  pulp  suitable 
for  manufacture  into  paper  or  other  articles  prepared  from 
pulped  fibre.    May  IS 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

7458  H.  H.  Lake— A.  D.  Reaunier.  Manufacture  of  card- 
board or  pasteboard,  and  apparatus  therefor.    April  30 

1886. 

3111  H.  Watson.  Strainer  plates  used  in  the  manufacture  of 
paper.    April  23 

3472  J.  I).  Tompkins.  Process  tor  making  paper  stock  or 
pulp.    May  21 


XX. 


-FINE    CHEMICALS,    ALKALOIDS, 
ESSENCES,    AND   EXTRACTS. 

APPLICATIONS. 


5936  E.  Edwards.  London-Communicated  by  E.  A.  Viteau, 
France.  An  improved  process  for  the  complete  purification  or 
perfumes  in  the  manufacture  of  which  sulphurct  of  carbon  has 
been  used.    Jlay  1  ,,,„., 

G2o9  C.  D.  Abel.  London,  — Communicated  by  La  SociSle 
Anonyme  des  Parfums  Xaturels  de  Cannes,  France.  Improve- 
ments in  the  extraction  of  perfume  essences.    Jlay  S 

6588  C.  E.  Landon  and  J.Wilson.  Birmingham.  An  improved 
method  of  mixing  chloroform  with  water.    May  17 

6696  P.  Joskc.  London.  The  preparation  of  medicinal  ex- 
tracts from  the  Kava  or  Yagona  plant,  scientifically  known  as 
the  ■■  Piper  inethisticum."  and  the  preparation  of  beverages 
from,  and  the  treatment  of  spirit  with  such  extract.    May  IS 

COMPLETE   SPECIFICATION  ACCEPTED. 

1885. 

8810  G.  Browncn.  The  preparation  of  extracts  and  bererages 
from  the  leaves  of  the  coca  plant.    April  23 
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XXI.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

5194  B.  von  Schenk.  London.  Improvements  in  the  manu- 
facture of  substances  for  iprniting"  matches,  and  in  articles  made 
of  such  substances.     April  I'O 

57S8  H.  K.  Newton,  London  — (.'ommunicated  by  A.  Nobel, 
France.  Improvements  in  the  manufacture  and  use  of  explo- 
sive compounds.    April  28 

C015  AV.  IJrampton,  Birminprham.  An  improved  method  of 
igniting  matches,  applicable  to  match  boxes.    May  4 

G'22'2  J.  Macnab,  London,  Improvements  in  and  connected 
■with  explosive  cartridges  for  blasting  purposes.    May  7 


6258  C,  D.  Abel,  London— Communicated  by  F.  Gaens.  Ger- 
many. An  improved  explosive  compound  for  blasting  pur- 
poses.   May  8 

6340  E.  L.  Zalinski.  London.  Improvenif-nts  in  fuses  for  ex- 
plosive shells  and  torpedoes.    Complete  specification.    May  11 

6632  T,  Rock.  London— Communicated  by  C.  Libbiecht. 
Belgium.    Improvement  in  gunpowder.    May  IS 

6664  H-  Schoneweg.  London.  Improvements  in  explosive 
compounds.    Complete  specification.    May  18 

COMPLETE  SPECIFICATIOX  ACCEPTED, 
1885. 
8951  D.  Johnson.    Manufacture  of  explosives.    May  IS 
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ANNUAL  GENERAL  MEETING. 

The  next  annual  t;ener,al  meeting  of  tlie  nienilicrs  of 
tlie  Society  of  ('liemical  Iiulu.'<tiy  will  be  lield  in  Livcr- 
]iool  on  Wednesday,  Thursday,  and  Friday,  14tli,  loth, 
and  IBtli  July  next. 

Pkogi:.\mme  of  TnocEEDiNGS. 

At  11  a.m.  on  tlie  morning  of  Wednesday,  14th  July, 
the  mendjers  will  meet   in  the  new   Chenucal  Tlieatre 
of  tlie  rniversity  College,  Brownlow  Street,  to  transact 
I  the    ordinary    business   of    tlie   Society,  to  elect  ottice- 
beareis,    and    to    hear    an   address   by    the   President. 
Jiy  jiermission  of  the  College  authorities,  members  will 
have  an  opportunity  of  inspecting  the  new  laboratories 
both  before  and  after  the   meeting.      In  the  afternoon 
alternative  excursions  have  been  arranged  to  the  follow- 
ing i)laces  of  interest  :  (o)  The  International  Exhibition  ; 
(i)   The    Liverpool    tiasworks  ;     (c)   Messrs.    Ciosfield,' 
Barrow  iS:  Co.'s  Sugar  Works.     Particulars  will  be  founil 
in  the  Circular  sent  to  each  member  with  this  .lonrnal. 
In  the  evening,  .at  7  p.m.,  the  Annual  Dinner  will  tnke 
place  .at  the  Adelphi  Hotel.    Dinner  tickets,  lOs.  Gd.  each 
(exclusive   of  wine),  may  be   obtained   on   application, 
accompanied  liy  remittance,  to  the  Honorary  Secretary 
of  the  Liverpool  Section,  Mr.  W.  P.  Thompson,  6,  Lord 
Street,     Liverpool.        Application     before     July     9    is 
requested. 

On  Thursday,  July  15,  at  10  a.m.,  the  members  will 
embark  at  Princes'  Landing  Stage  for  a  s.ail  on  the  river, 
visiting  the  New  North  Docks,  New  Floating  Docks, 
Graving  Docks,  Hydraulic  AVorks,  Grain  Silo  Warehouse 
and  Elevator,  a  Transatlantic  Steamer,  and  either  the 
Albert  Dock  Warehouses  or  Messrs.  Laird's  Shipbuilding 
Works,  .IS  preferred  by  individual  members.  In  the 
evening,  at  .S  p.m.,  there  will  be  a  Conversazione  and 
Reception  by  the  President  at  the  Walker  Art  (J.allery, 
for  which  each  member  can  obtain  a  ticket  foi'  himself 
and  a  lady  on  ap]>lication  to  Local  Secretary. 

On  Friday,  July  JG,  at  9  a.m.,  two  .alternative  excur- 
sions start  for  AN'idnes  and  St.  Helens,  the  lirst  to  visit 
Messrs.  Gaskell,  Deacon  &  Co.'s  Alkali  Works,  or 
Messrs.  Gossage  ^.-  Sons'  Soap  Works  (by  ticket  of 
admission),  or  the  works  of  Messrs.  The  Tharsis  Sulphur 
ami  Copper  Co.,  Limited  (liy  ticket  of  admission). 
The  St.  Helens  excursion  to  \isit  Messrs.  Bonnie  ^r 
Kobinsou's  Collieries,  and  Messr.s.  Bisliop  &  Co.'s  (ilass 
NV'orks  (by  ticket  of  a<Imission).  A  special  train  will 
take  both  parties  on  to  Crewe,  arri\iiig  at  l2.o'),  and  in 
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the  afternoon  the  Crewe  Steel  and  Railway  Works  will  be 
visited.  At  6.30  there  will  be  an  Iiiforuial  Wind  up 
Dinner  in  the  Adelplii  Hotel,  Liverpool,  at  .'is.  13d.  ahead. 
Meiiiber^  are  earnestly  requested  to  lill  in,  si^n,  and 


return  as  early  as  possible  to  Mr.  \V.  1>.  Thompson,  Hon. 
Secretary,  Liverpool  .Section,  the  Circular  givinj;  the  list 
of  works  and  meetings  they  intend  to  visit,  as  the  Local 
Committee  has  nndertaken  to  send  in  beforehand  the 
names  of  members  who  will  \isit  the  various  works,  etc. 


In  accordance  with  the  provisions  of  Itule  l.S  of  the 
Bye  laws,  notice  is  hereby  given  that  those  Members  of 
Council  whose  names  are  placed  in  italics  in  the 
annexed  list,  will  retire  from  their  resiicctive  olliees  at 
the  forthcomini,'  Annual  General  Mectinj,'. 


PROPOSED  AMENDMENT  OF  BYE-LAWS. 

Notice  is  hereby  given,  in  accordance  with  Kule  54, 
that  it  will  be  proposed  to  the  forthcoming  Anmial 
General  Meeting  to  further  amend  the  .Society's  Hye-laws 
as  follows : — 

Eyedaw  1. — That  the  words  "and  is  established  in 
accordance  with  the  pro\isions  of  the  Literary  and 
Scientific  Institutions  Act,  1854,"  be  added  after  the 
word  "Industry." 

Bye-law  5. — That  the  word  "or"  be  inserted  in  the 
tliird  line  thereof  between  the  words  "Council"  and 
"  a  professional." 

Bye-law  27. — That  the  words  "One  Guinea"  in  the 
first  line  thereof,  be  replaced  by  the  words  "  Twenty-live 
Shillings. " 

Bye-law  29.— That  the  words  "is  more  than  four 
months  in  arrcar,"  in  the  second  line  thereof,  be  replaced 
by  the  words  "  has  not  liecn  paid." 

Bye-law  37. — That  the  word  "President"  in  the 
second  line  thereof,  be  replaced  by  the  word  "  Chair- 
man." 

Bye-law  42. — That  the  words  "is  in  arrear  with  "  be 
rejjlaced  by  the  words  "  has  not  paid." 

Byelaw  49.— That  the  date  "31st  of  December"  be 
replaee<l  by  the  date  "  15tli  of  .Tune." 

Bye-law  54.— That  the  word  "  given  "  in  the  last  line 
but  one  thereof,  be  replaced  by  the  word  "  posted." 

The  supply  of  copies  of  the  Journal  for  January,  1SS2, 
being  now  exhausted,  the  Secretary  would  be  glad  to 
receive  connnunications  from  memliers  possessing  extra 
copies  of  that  number,  in  good  condition,  with  a  view 
to  purchase. 

Should  sufficient  applications  for  complete  sets  be 
received,  the  number  will  be  reprinted. 


CHANGES   OF   ADDRESS. 

J.  Beveridge,  l/o  Russia ;  19,  Itectory  Road,  Cardiff. 

F.  C.  Blythe,  1/0  Adswoode;  Newliolnie,  Victoria  l>ark, 
Manchester. 

G.  S.  Bowler,  l/o  Kensington  ;  Crystal  Palace  District  Gas 
Company,  Limited,  Lower  Sydenham,  S.E. 

11.  K.  Bunker,  l/o  South  Hackney ;  53,  Stocks  Street,  Cheet- 
hani,  Manchester. 

Spencer  CoUyns,  l/o  Salford  ;  61,  Barton  Street,  Moss  Side, 
Mancliester. 

Wni.  Donald,  l/o  Saltcoats;  New  Explosives  Company, 
Limited,  Penibrey,  .South  Wales. 

C.  Humfrey.  l/o  Chester :  The  Villas,  I'arkgate.  Cheshire. 

A.  V.  Laurie,  l/o  k;dinburgh ;  29,  Artesian  Road,  Bays- 
water,  W. 

J.  Walter  Leather,  I/o  Bonn ;  13,  Redcliffe  Street,  South 
Kensington,  S.W. 

J.  H.  JIacmahon,  l/o  Desoto  Alkali  Company;  Lancashire 
Alkali  and  Sulphur  Company,  Widnes. 

J.  C.  Major,  l/o  Monnioro  Green;  The  Bhylls,  Compton, 
Wolverhampton. 

J.  A.  Meynicr,  l/o  Rue  Pare  Royale;  19,  Rue  Baudin,  Paris. 

W.  M.  Miller,  l/o  Glasgow;  Tuscheu  den  Vrienden,  Deme- 
rara.  West  Indies. 

K.  Milner,  lo  Warrington  ;  Hartford  JIanor.  Northwich. 

J.  K.  Itiley.  I'o  Hapton  C'licni.  Co. ;  Arden  Hall,  Aocrington 

E.  Scott :  Journals,  etc..  to  11.  Argyle  Street,  Sunderland 

H.  C.  .Shorten,  l/o  Uxbridge  Road;  3,  Addison  Road  North, 
Kensington,  W, 


AV.  W.  Staveley.  I'o  West Bromwich  ;  Baghill,  Pontetract. 

E.  Sykes,  1,  o  Hill  Street ;  27.  Nursery  Street,  I'CLdleton. 

W.  J.  'j'aylor.  lo  Holborn  Viaduct;  eo  Prentice  Bros., 
chemical  works.  Stowuiarket.  Suftblk. 

G.  I.  .L  Wells,  to  Liverpool;  II  Francis  Terrace,  Victoria 
Park,  London,  E. 

C.  F.  Young.  I/O  Jliddlclon  ;  New  Islington  Chemical 
Works,  Baker  Street,  New  Islington,  Manchester. 


UST  OF  MEMBERS  ELECTED,  23rd  JUNE,  1886. 


J.Kinnihurgh  Brown,  5.  Saxe  Cohourg  Place,  Edinburgh, 
insurance  lire  superintendent. 

Emmanuel  Kur,  13,  Bath  Buildings,  lluddcrstield,  dyer  and 
colourist. 

J.  F.  McFarlanc.  li,  Hani  Frith  Road,  Stratford.  K..  chemist. 

J.  B.  Blercer,  322,  Lower  Broughton  Road,  Manchester, 
manager. 

G.  II.  .Scott,  Hague  Bar,  New  Mills,  near  Stockport,  chemical 
manufacturer. 

Henry  Sharp.  Loseley  Hurst,  Bournemouth  and  Poole,  fire- 
brick manufacturer. 


HonDon  Section. 

CiiiiMicAL  Suciety'.s  Kooms,  Burlington  House. 

Chairman:  David  Howard. 
Committee  : 


Sir  F.  A.  Abel. 

H.  E.  Armstrong. 

W.  Lant  Carpenter. 

W.  Crowder. 

C.  Graham. 

S.  Hall. 

A.  K.  Huntington. 


R.  Messel. 

B.  E.  R.  Ncwlands. 

B.  Redwood. 

T.  Royle. 

John  .Spiller. 

G.  C.  Trcwby. 

J.  Williams. 


Local  Sec.  and  Treasura- ;  Thos.  Tyrer, 
Garden  Wharf,  Church  Road,  Batttrsea,  S.W. 

Ju^'  U,  15  and  Itj. — Annual  Meeting  at  Liverpool. 
Notices  of  papers  and  communications  for  the  meetings  to  be 
sent  to  the  Local  Secretary. 


Meeting   held    Tvesdriy,    Jnne    S,    1SS6. 


MR.    DAVID    IIOWAKD   IN   THE   CHAIR. 


THE  CHEMICAL  TREATMENT  OF  SEWAGE.* 

BY   C.    5IEYM0TT  TIDY,   M.B.,   M.A.,   F.C.S.,   F.I.C. 

It  will  probably  be  within  the  knowledge  of  some  that 
a  few  weeks  back  I  gave  an  address  iiiioii  Sewage  at 
the  Society  of  Arts  I  have  no  intention,  however, 
to-night,  of  following  the  same  lines  of  thought  or 
of  treatment  that  I  followed  then.  As  far  as  I  am 
able,  I  shall  address  myself  to  the  special  chemical 
aspects  of  the  sewage  (luestion. 

At  the  Society  of  Arts  I  ventured  to  give  a  general 
history  of  the  sewage  question  ;  I  do  not  projiose  to 
repeat  that  story  to-night.  I  am  com|ielled  to  admit 
that  the  subject  of  sewage  generally  is  in  a  frightful 
rae.ss.  If  we  turn  to  the  scientitic  history  of  the  ((ues- 
tion  we  may  find,  I  think,  some  cause  for  the  mes.s.  It 
would  be  very  interesting  to  trace  the  subject  through 
its  many  pihases,  but  for  the  serious  results.  I  have 
tried  to  follow  the  history,  and  I  hope  not  many  more 
of  you  will  attempt  it.  Report  upon  report,  blue  book 
after  blue  bock  has  appeared,  blue  book  No.  2  always 
seeming  to  do  its  best  to  undo  any  good  that  might 
have  been  done  by  blue  book  No.  1,  and  both  vie- 
iiig  v\ith  one  another  to  bewilder  us  with  facts  and 
figures.  Royal  commission  upon  royal  commission 
has  been  appointed,  the  members  of  which  can  .scarcely 
have  been  said  to  have  been  discreetly  chosen.  Thus  a 
commi.s.sion  was  appointed  to  intiuire  into  the  pollu- 
tion of  rivers  and  the  di.sea.ses  resulting  from  such 
pollution,  without  any  medical  man  having  a  place 

•  The  address  is  from  shorthand  notes. 
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on  the  commission.  So  much  for  the  past.  I.s  the 
future  brighter'!  Not  much.  The  prosjiect  looked 
better  a  few  months  ago,  but  very  dark  clouds  have 
gathered  lately. 

Let  me  ask,  in  the  first  place,  what  is  the  nature  of 
this  material  about  which  commissions  have  inquired 
and  experts  reported  ad  nauseam  /  Sewage  is  (in  few 
words)  the  refuse  of  communities,  their  habitations, 
streets,  and  factories.  That  is  a  Ijroad  and  general 
definition  of  sewage.  As  to  its  composition,  it  con- 
tains (1)  the  solid  and  liquid  excreta  of  the  popula- 
tion, (2)  the  washings  of  the  .streets,  and  (:J)  the  fluid 
refuse  of  every  branch  of  industry.  It  contains  com- 
monly a  large  volume  of  subsoil  water.  Sewage  there- 
fore has  a  complex  nature.  When  called  upon  to  advise 
upon  sewage  schemes,  it  is  necessary  that  we  should 
know  exactly  what  it  is  with  which  we  have  to  deal. 
So  far  as  the  excreta  of  the  population  is  con- 
cerned, the  question  is  reasonably  simple.  The  com- 
position of  the  excreta  is  fairly  constant,  as  shown  by 
the  researches  of  many  authorities,  like  Lawes  and 
Way  in  this  country,  and  Wolf  and  Lehman  on  the 
Continent.  A  thousand  people  in  a  mixed  population 
contribute  about  26401b.  of  liquid  and  moist  excreta 
per  day,  or  1411b.  of  dry  deposit  to  the  sewage  ;  in 
other  words,  about  i\oz.  per  head  daily  of  dry  matter. 
These  results  agree  fairly  well  with  tlieaverage  records 
of  a  very  large  number  of  observations  of  different 
observers.  Combined  results  are  of  nuich  greater 
value  than  individual  results.  That,  then,  is  the 
nature  of  the  excreta.  The  wa.shings  of  the  streets 
is  the  next  branch,  of  the  subject.  The  conditions 
under  which  observations  are  taken  should  be  as 
nearly  as  possible  identical,  and  perhaps  preferably 
be  made  at  the  time  of  storm  following  a  period 
of  drought.  On  a  granite  road,  after  a  heavy  .shower, 
the  discharge  into  the  gullies  will  contain  an  average 
of  SOOgrs.  per  gallon  of  solid  matter,  of  which 
280gr.s.  will  be  in  solution,  and  ;J20gr.s.  in  sus- 
pension. I  must  point  out  that  this  quantity  is 
enormously  influenced  by  the  traffic  and  by  the 
character  of  the  road.  Taking  an  average  of  obser- 
vations madeon  all  sorts  of  roads  during  a  heavystorm, 
the  solid  matters  present  were. found  to  be  28(igrs. 
per  gallon,  of  which  120  was  in  solution  and  IGO  in 
suspension.  The  granite  roads  are  found  generally  to 
yield  the  largest  i|uantity  of  matter  to  our  sewers. 
In  the  ca.se  of  a  wood  pavement,  during  a  heavy 
.storm,  the  discharge  contained  a  quantity  of  solid 
matter  not  exceeding  SOgrs.  per  gallon,  of  which  40 
was  in  solution  and  10  in  su.sjiension. 

The  excreta  of  the  population,  it  will  be  noted,  is 
fairly  calculable,  whilst  it  is  possible  to  estimate  tlis 
solid  matter  in  the  washings  of  the  roads.  Rut  as  to 
the  rest  of  the  data — they  are  uncertain.  When  you 
are  consulted  by  local  authorities,  you  will  be  asked  to 
let  them  send  you  up  a  sample.  A  single  sanqile 
won't  tell  you  much.  If  a  specimen  sample  is  to  be 
of  any  good  it  must  be  a  mixture  of  samples  taken 
e\'ery  half-hour  during  the  twenty-four  hour.s.  It 
may  ttien  probably  be  of  some  value,  but  even  it  will 
not  go  very  far.  There  is  .still  an  important  jiiece  of 
information  which  you  require.  It  is  necessary  to 
have  the  clearest  information  as  to  the  place  where 
the  sample  of  sewage  was  collected,  and  the  con- 
ditions under  which  it  was  taken.  I'he  sewage,  for 
example,  at  a  stagnant  spot,  or  in  a  branch  sewer, 
may  be  very  foul,  whilst  the  sewage  ordinarily  is  not 
foul.  But  when  all  possible  care  has  been  taken  in 
the  collection  of  the  samples,  you  will  want  to  know 
more  than  any  one  sample  of  sewage  can  tell  you. 
The  weather  has  an  important  bearing  on  the  (piality. 
The  first  sewage  after  a  storm  usually  contains 
an  extraordinary  quantity  of  impurity.  It  is  im- 
portant, therefore,  that  a  second  sample,  taken  an 


hour  or  one  hour  and  a-half  after  the  storm,  should 
be  collected.  It  comes  to  this,  that  a  .sample  of 
sewage  may  be  submitted  for  your  examination, 
which,  for  want  of  many  necessary  data,  affords  you 
no  information  upon  which  you  can  report.  You 
cannot  estimate  factory  refuse,  except  by  experi- 
ment on  the  spot,  for  it  varies  from  hour  to  hour. 
I  do  not  intend  to  enter  on  the  difficult  or 
contentious  subject  of  Metropolitan  sewage  ;  but, 
taking  a  large  number  of  samples  of  London  .sewage, 
not  collected  during  a  storm,  the  (juantity  of  solids 
found  was  on  an  average  l)4gr.s.  per  gallon,  of  which  bit 
were  di-ssolved  and  3H  in  suspension.  At  night  the 
re.sults  gave  T8grs.  per  gallon,  04  dis.solved  and  14  in 
suspension.  The  average  is  90grs.,  GO  dissolved  and  30 
in  susv>ension,  and  of  organic  matters  logrs.  in 
suspen.sion  and  15grs.  dissolved.  In  making  an 
analysis  of  sewage,  it  is  advi.sable  to  make  an 
analysis  of  the  .sample  (1st)  as  delivered,  (2nd)  of 
fhe  liquid  after  the  sediment  has  been  removed,  and 
(;ird)  of  the  sedimentary  matter.  The  physical 
qualities  of  sewage  have  a  very  practical  bearing. 
The  analysis  will  .show  that  the  clear  liquid 
contains,  besides  amorphous  organic  matter,  filaments 
of  various  fungi  and  the  lower  forms  of  animal 
life  (monads,  vibrios,  etc.).  If  you  expose  the  clear 
liquid  to  air,  you  then  obtain  the  higher  forms  of 
infusoria  (vorticelhf,  rotifera,  etc.).  When  the 
•sewage  decomposes  and  gives  ott'  sulphuretted  hy- 
drogen and  marshgas,  you  will  find  animal  life 
disappear,  and  if  you  dilute  the  sewage  in  this  state 
with  water  and  expose  it  to  air,  the  bad  odour  goes, 
and  the  higher  infusoria,  the  vorticelke  and  the 
rotifera  appear.  That  illustrates  the  salutary  effects 
of  air  and  dilution  on  sewage.  If  you  have  to  examine 
a  river  containing  sewage  matter,  you  can  get  very 
different  results  according  to  the  place  from  which  you 
take  the  samples.  A  sample  taken  near  the  edge  of 
the  river,  where  the  .sediment  collects  and  foul  gases 
are  likely  to  be  evolved,  the  water  will  probably 
exhibit  only  the  lowest  forms  of  organic  life, 
but  if  the  water  taken  in  the  middle  of  the 
stream,  where  air  has  free  access  and  the  water 
is  abundant,  the  higher  forms  of  infusoria  will 
aljound.  You  can  tell  in  many  cases  by  the  charac- 
ter of  the  infusoria  from  what  part  of  a  river  a  given 
sample  has  been  taken.  Again,  as  regards  river 
water,  the  only  way  to  get  a  fair  sample  is  to  take  a 
series  of  samples  acro.ss  the  river  from  the  one  side  to 
the  other. 

In  the  sediment,  besides  a  great  deal  of  black  amor- 
phous matter,  there  will  be  found — (1)  the  remains  of 
undigested  food,  muscular  fibre,  husks  and  hairs  of 
wheat,  fibres  of  wool,  and  tissues  of  vegetables ;  (2)  the 
products  of  secretions,  such  as  yellow  biliary  matter, 
intestinal  mucus  and  crystals  of  uric  acid  ;  (3)  the 
dehru  of  the  .streets,  .such  as  particles  of  granite,  flint, 
carbonate  of  lime,  etc.  There  are  two  things,  however, 
which  are  specially  characteristic  of  sewage.  It  is 
very  iinportant  to  know  them,  because  their  presence 
or  absence  wall  enable  you  to  say  with  certainty 
whether  matter  found  in  a  water  is  of  sewage  origin 
or  not.  You  will  almost  certainly  find  hairs  of  wheat 
and  free  spirals— that  i.s,  vegetable  spirals  without 
th^ir  investing  membrane.  In  the  case  of  vegetable 
tissues  passing  through  the  alimentary  canal,  the 
fluids  of  the  digestive  tract  have  the  power  of  dis- 
solving the  investing  membrane,  Ijut  not  the  spiral. 
Nothing  that  I  know  of  is  so  characteristic  of  sewage 
as  these  free  spirals  and  hairs  of  the  wheat. 

And  now  comes  the  question.  What  are  we  to  do 
with  the  sewage  I  The  voice  of  authority  is  not  very 
unanimous  on  thisciuestion,  but  authorities  are  fairly 
well  agreed  on  two  points,  (1)  that  if  sewage  contains 
anything  of  value  to  the  agriculturist  it  is  in  solution, 
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and  (2)  that  the  matters  in  sewage  likely  to  cause  a 
nuisance,  are  in  suspension.  What  is  the  value  of 
sewage?  Has  it  any  value?  Of  cdurse  it  has,  you 
answer.  It  contains  nitro^c^n,  iih(is]ihori('  acid  and 
other  constituents  valuable  to  llie  sciil.  The  i-alciila- 
tion  of  its  value  is  very  easy  to  .«onie  people.  You 
have  only  to  lind  out  what  is  the  population,  and 
then  determine  the  (piantity  of  the  sewage.  Taking 
the  value  of  the  excreta  at  six  or  seven  .shillings  per 
liead,  of  course  (they  will  tell  you)  you  have  all  the 
data  you  want  for  the  calculation. 

Years  ago,  when  the  population  of  London  was 
only  about  3,000,000,  some  very  wise  people  said 
the  Metropolitan  sewage  was  worth  from  one  to  four 
millions  sterling.  That  they  were  rather  wide  in 
their  estimates  is  certain. 

Suppose  a  local  authority  consults  you  about 
their  sewage,  the  first  thing  they  will  do  will 
be  to  refer  you  to  the  teachings  of  science.  They 
will  tell  you  that  it  is  our  duty  to  return  to  the  soil 
those  matters  that  have  been  taken  from  it — that  it 
is  a  shame  to  waste  sewage.  No  doubt  they  are 
right.  But  the  authorities  will  press  you  further. 
They  will  ask — Can  you  tell  us  how  to  make  our 
sewage  pay  the  rates  'I  Science  has  told  them  that 
the  proper  way  is  to  apply  it  to  the  land,  and  they 
ask  you  to  advise  them  how  to  do  it  advantageously. 
Having  already  discussed  this  branch  of  the  subject 
at  the  Society  of  Arts,  I  only  now  note,  qiid  irriga- 
tion— 1st,  That  the  real  value  of  sewage  is  not  its 
theoretical  value  ;  and,  2nd,  That  there  are  definite 
obstacles  again.st  the  application  of  crude  sewage  to 
land.  Sewage  comes  to  the  works  at  all  times — day 
and  night.  Sewage  is  no  Sabbatarian.  It  must  betaken 
Sunday  and  week  day — in  all  weathers—  in  tlie  lieat 
of  summer  when  the  ground  is  liable  to  crack,  and  in 
time  of  frost  when  the  ground  becomes  so  hard  that 
nothing  can  permeate  it.  You  must  take  the  .sewage 
whether  the  ground  wants  it  or  not.  Y'on  must  take 
it  in  all  conditions  of  your  crops  —  in  seed  time 
and  in  harvest — all  the  year  round.  But  another 
difficulty  presents  itself — namely,  rival  interests  — 
call  it,  if  you  will,  the  antagonism  of  jiarties.  The 
farmer  naturally  wants  to  make  something  out  of 
the  sewage.  The  local  authority  says  to  the  farmer — 
I  don't  care  whether  you  do  or  do  not  make  anything 
out  of  it,  but  two  things  we  demand — l.st.  That  no 
nuisance  shall  result  during  the  operation  ;  and  2nd, 
That  you  should  produce  a  pure  effluent.  Now,  you 
see  why  local  authorities,  in  order  to  obey  the  teach- 
ings of  science,  are  compelled  to  be  their  own  land 
])roprietors.  But  now  a  fresh  series  of  difficulties  pre- 
sent themselves — 1st,  The  soil  must  bo  porous  enough 
for  sewage  to  filter  through  it,  but  not  too  porous, 
lest  the  sewage  pass  through  without  purification  ; 
2nd,  The  land  must  be  sufficiently  near  a  town  to 
ensure  a  market  for  its  only  merchantable  produce — 
Italian  rye  grass— but  not  .so  near  the  town  as  to 
pollute  the  air  with  miasms,  or  infect  the  wells  by 
subsoil  drainage  :  3rd,  The  land  nuist  be  of  such  a 
level  as  to  receive  the  sewage  by  gravitation,  but  also 
of  such  a  level  as  to  allow  the  effluent  to  flow  away 
from  it  by  drainage. 

The  ([uestion  of  the  land  is  in  itself  one  of  enormous 
difficulty.  The  more  sewage  you  have  to  treat  the 
more  land  you  require,  whilst  as  the  population  of  your 
town  increases,  the  difficulty  of  obtaining  land  also  in- 
creases, and  the  higher  becomes  its  iiriee.  But  suppose 
science  wins  the  day,  and  the  land  is  prociu'ed  and 
the  sewage  turned  on.  The  results,  next  to  certain, 
will  be  (1st)  that  your  land  becomes  a  fietid  swamp — 
an  otl'ensive  morass,  and  (Snd)  that  a  nuisance  results 
dangerous  to  the  public  health.  If  you  may  ]iut 
sewage  on  land— undefccatcd  sewage,  1  mean— with 
impunity,    what   is  the   good    of    all   our   elaborate 


machinery  for  getting  rid  of  sewage  from  our  houses, 
and  for  jireventing  the  escape  of  noxious  emana- 
tions 1.  If  the  princijile  of  broad  irrigation  is  sound, 
why  should  we  butliir  ourselves  about  nntrapjied 
drains  or  overlli>wing  cesspouls  '!  'V\n\  sewage  matter 
may  Jiereolate  through  the  soil,  'i'lien  how  alicmt  the 
neigldiouring  wells '!  Did  not  Dr.  Frankland  think 
a  certain  chalk  well  at  Croydon  was  polluted  by  foul 
matters  from  the  irrigated  farm  at  Beddington  1 
Pettenkofer  may  be  right,  too,  in  regard  to  his  theory 
that  fluctuation  in  the  levels  of  ground  water  is  an 
active  agent  in  the  production  of  fever  and  cholera. 
I  omit  all  reference  to  the  question  of  the  deterioration 
of  the  land  by  constant  irrigation,  and  the  diHiculties 
resulting  therefrom.  But,  it  may  be  said,  you  admit 
that  you  may  get  a  good  effluent  by  irrigation.  Well, 
suppose  I  admit  that  you  may  get  a  better  effluent 
by  such  means  than  by  a  preciiiitation  process. 
Still,  that  does  not  go  very  far.  Let  me  give  you  a 
warning.  Supjiose  an  inspection  of  a  sewage  farm 
is  arranged.  The  ettluent  water,  you  will  be  told, 
and  will  see  for  your.«.elf,  is  not  only  pure  but  drink- 
able. I  grant  that  under  proper  management 
you  can  rely  upon  obtaining  good  results.  But  that 
is  not  the  (juestion.  Are  such  results  obtainable  at 
all  times,  and  under  all  circumstances  ?  I  reply  they 
are  not,  because  they  depend  on  too  nice  an  adjust- 
ment of  the  quantity  of  the  sewage  and  the  weather. 
The  nice  balance  requisite  is  not  susceptible  of 
mechanical  adjustment.  Y'ou  cannot  turn  a  screw  and 
lay  on  the  proper  amount  of  sunshine.  Local 
authorities,  I  liave  found,  always  like  to  have  due 
notice  of  inspections  of  sewage  farms,  and  that  such 
appointments  should  be  made  subject  to  telegrams. 
Let  me  draw  this  conclusion.  1  )o  not  give  any  notice 
when  you  pro])OHe  inspecting  a  sewage  farm.  And 
when  you  go  it  is  advisable  to  in.spect  the  whole 
di.strict.  It  is  not  at  all  uncommon  to  find  very  con- 
venient byways  for  tlie  disposal  of  sewage,  which  the 
land  will  not  take. 

I  think  you  will  nowsee  why  the  difficulties  of  irriga- 
tion have  led  to  the  proposal  of  other  methods  of 
treatment.  The  solid  matters,  it  is  agreed,  are  the 
chief  cause  of  nuisance,  and  these  must  be  got  rid  of. 
I  suppose  tlie  idea  of  making  money,  or  of  paying  the 
rates  out  of  sewage,  is  nearly  given  up.  F.ut  in  oider 
to  get  the  solid  matter  out,  I  say  at  once,  you  cannot 
strain  sewage  and  you  cannot  filter  it.  The  most 
effective  strainer  .soon  gets  so  clogged  with  albuminous 
matter  that  it  fails  to  act.  Subsidence  or  filtration 
methods  equally  fail. 

Then  you  turn  to  chemicals.  What  are  the  ])oints 
to  be  considered  in  the  chemical  treatment  of 
sewage  1    They  may  be  stated  under  five  heads  : — 

1.  That,  cnnsistcnt  witli  good  results,  the  chemicals 

shiiulil  lie  cheap. 

2.  'I'liat  tliey  should  act,  not  only  as  jirecipitnnts,  but 

as  deoilorisere. 

3.  That  it  needs  to  he  decided,  hy  experiment,  wliat 

is  the  njininuiiii  (niaiitity  uf  clicniicals  icipiircd 
to  ]iiii(luce  the  niaxiinum  purity  of  cllluciit. 

1.  Th:it  the  precipitated  matter  shoiihl  siiliside 
rapidly. 

5.  Tliat  the  sludge  should  part  readily  wilh  its 
water. 

Now  comes  the  question,  'What  chemicals  are  we  to 
use  ']  I  have  no  patent.  1  never  took  out  a  patent 
in  my  life,  and  I  don't  mean  to  do  so.  J  have  no 
system  to  advocate.  One  system  may  answer  best 
in  one  ]dace,  and  a  ditferent  one  in  another.  I'rof. 
Dcwarand  myself,  it  is  true,  have  been  called  ujton  to 
reiiort  on  the  A  11  C  process,  as  we  have  on  other 
systems,  and  it  is  right  that  1  should  say  for  him  and 
niyself  that  our  obligations  entirely  ended  with  the 
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report.    I  am  not  here  to  advocate  the  A  B  C  or  any 

other  proct'ss.  Further,  I  have  no  precise  answer  to 
^ive  to  the  (|uestioii  of  what  chemicals  to  use.  A  jireci- 
I'itation  process  advisable  at  one  jilace,  may  not  be  the 
process  to  be  recommended  at  another.  It  is  of  no  use  to 
Icll  an  authority  at  A  to  see  how  a  process  works  at  i'>, 
as  if  it  would  therefore  work  well  at  A.  Nothing  is  a 
greater  nuisance  than  show  chemical  i)recipitation 
work.s.  A  chemical  adviser  must  have  no  hobby,  or 
if  he  has,  must  be  i)repared  to  .sink  his  hobby  when 
the  conditions  are  against  him.  With  regard  to  the 
valueof  sludge,  I  advise  that  wegivenoscientitic  autho- 
rity in  support  of  any  value.  The  enemies  of  precipi- 
tation .schemes  have  been  the  advocates  of  sludge 
value.  The  public  weighed  the  claims  that  have 
been  advanced  against  the  facts,  and  same  to  the 
conclusion  that  there  was  not  much  in  the  claims. 
iSludge  may  have  a  value,  but  it  is  one  that  chemistry 
is  not  able  to  take  cognisance  of.  I  may  here  quote 
an  opinion  expres.sed  in  the  report  by  Profe.ssor 
]  )ewar  and  myself  on  the  A  1!  C  process  already  re- 
ferred to: — "As  to  the  manurial  value  of  native  guano, 
we  are  strongly  of  opinion  that  this  must  be  judged 
rather  by  the  jjractical  results  of  agriculturists  than 
I'y  jiresumed  theoretical  values  based  on  analytical 
data,  and  on  the  ])rice  oi  ingredients  not  neces- 
sarily in  the  same  jihysical  or  chemical  condition." 

To  test  a  chemical  process,  it  is  of  no  use  trying 
experiments  on  a  small  ijuantity  of  sewage  like  a 
tenth  of  a  gallon.  The  smallest  quantity  that  will  be 
of  use  for  the  purpose  is  about  five  gallons.  One  of 
the  first  precipitants  suggested  was  lime.  Taking  the 
sewage  of  a  large  town  (not  London),  where  I  had  to 
inve.stigate  the  precipitating  action  of  lime  (it  was  a 
town  where  the  sewage  was  about  30  gallons  jier  head 
of  population),  L  found  that  20  grains  of  lime  per 
gallon  not  only  removed  all  suspended  matter,  but 
also  one-fourth  at  least  of  the  dissolved  organic 
matter.  'J'he  precipitate  settled  from  (i  feet  to  2i 
inches  with  this  ([uantity  of  lime  in  about  one  minute. 
The  elHuent  had  no  smell.  I  am  free  to  admit  that 
tliere  are  great  objections  to  the  use  of  lime.  1st. 
\\'hen  used  in  suthcient  quantity  the  sludge  is  very 
large  in  amount  and  very  valueless.  If  too  little 
lime  be  used,  its  use  is  worse  than  useless,  because 
a  small  quantity  of  lime  renders  the  sewage  ten 
times  more  offensive.  2nd.  When  lime  is  used  the 
ellluent  is  alkaline,  and  is  accordingly  liable  to 
l)utrefy.  3rd.  Free  lime  is  injurious  to  fish  life.  I 
know  of  places  where  lime  can  be  used,  but  it  is  not, 
1  am  convinced,  universally  applicable. 

The  second  precipitant  to  which  I  may  refer, 
is  a  salt  of  alumina.  We  know  that  compounds 
of  alunnna  ti.x  ammonia  and  phosphoric  acid. 
Further,  alumina  combines  as  a  mordant  with  organic 
matter  in  solution.  The  flocculation  of  sewage, 
treated  by  alumina,  is  very  great.  I  have  obtained 
excellent  results  from  alumina,  but  the  precipitation 
is  slow. 

Salts  of  iron  are  undoubtedly  valuable  both  for 
precipitation  and  purification.  They  were  sug- 
gested by  Frankland  and  Hoti'man  for  London 
sewage,  and  the  rea.son  why  it  was  condemned 
was  that  a  great  deal  of  black  depo.sit  would  lesult, 
which  collecting  on  the  banks  would  lead  the  people 
to  think  that  the  river  was  foul  and  would 
necessarily  smell.  The  use  of  salts  of  iron  makes  the 
sludge  very  black  from  the  formation  of  iron  suljiliide. 
Iron  salts  arc  not  .'^o  good  as  sewage  preci]iitants 
as  sulphate  of  alumina.  There  are  nunjcrons  other 
jiroccsses  in  which  chloride  of  lime,  magnesium  salts, 
etc.,  are  used,  but  most  of  them  depend  on  one  or 
other  of  the  precijiitants  I  have  named. 

Now,  there  are  two  points  which  in  dealing  with 
sewage    it    is    desirable    we    should    bring    clearly 


before  local  authorities.  1st,  We  can't  produce  a 
sludge  having  the  value  of  Peruvian  guano  ;  and 
2nd,  We  can't  produce^  an  effluent  sufficiently 
pure  to  be  employed  as  drinking  water.  As  regards 
value  of  sludge,  I  discard  at  once  all  jiroce.sses  where 
pho.sphoric  acid  in  any  form  is  u.sed  to  enrich  the 
sludge  by  the  formation  of  phosphates.  Phosphates 
in  an  ef'Huent  are  objectionable  because  they  enor- 
mously a.ssist  the  development  of  sewage  fungus. 
Taken  altogether,  I  am  disposed  to  think  that  the 
use  of  an  amount  of  lime  sufficient  to  render  the 
sewage  alkaline,  and  the  after  addition  of  a  salt  of 
alumina,  produces  the  best  result. 

The  chief  points  to  be  attended  to  in  the  treatment  of 
sewage  by  chemicals  are :— 1st.  That  the  sewage  shoiild 
be  treated  fresh— t.f.,  before  actual  putrefaction 
has  set  in.  If  within  24  hours,  so  much  the  better. 
The  various  organic  matters  in  sewage  possess 
different  degrees  of  putrescibility.  Fresh  sewage  has 
very  little  .smell.  Straining  the  .sewage  in  the  first 
in.stance  with  such  mechanical  contrivances  as 
]3aldwin  Latham's  extractor,  has  its  advantages,  but 
is  not  essential.  2nd.  Suthcient  chemicals  should 
be  added  to  effect  complete  ijurification.  It  is  a  great 
nustake  to  starve  the  chemicals.  Local  authorities 
are  always  ready  to  starve  chemicals.  They  will 
build  works,  and  spenil  large  sums  of  money  njjon 
them.  Worksaresomethingtolook  at  and  to  admire, 
but  when  it  comes  to  spending  a  considerable  suin 
every  week  and  every  day  in  the  treatment  of  their 
sewage,  then  comes  the  rul>.  Local  authorities  must  be 
taught  that,  if  they  are  to  treat  sewage  properly,  it 
means  an  every-day  expsnditure.  With  regard  to  the 
calculations,  it  is  better  to  take  population  as 
the  basis  of  the  calculation  of  the  quantity  of 
chemicals  needed  rather  than  quality  of  .sewage. 
3rd.  After  you  have  added  your  chenueals,  you 
must  stir  the  mixture  thoroughly  if  you  wish  to 
obtain  the  maximum  result  of  the  chemicals.  You 
all  know  the  value  of  the  stirring  rod.  4th.  A  very 
imjiortant  matter  is  .sufficient  tank  accommodation. 
Large  tanks,  or  enough  tanks,  are  necessary  in  order 
that  the  flocculent  matter  may  subside  perfectly,  and 
that  the  sludge  can  be  easily  and  frequently  removed. 
If  you  have  a  quantity  of  old  sludge  in  the  tanks  it 
liut'rifies  and  contaminates  your  freshly-treated 
sewage.  It  is  not  sufficient  merely  to  empty  the 
tanks,  but  you  must  wash  them.  It  is  a  very  hard 
thing,  in  my  exjierience,  to  teacli  local  authorities 
these  things.  Jt  is  very  hard  to  teach  them  that 
they  must  not  only  have  good  works,  but  that  the 
good  works  to  be  efficient  must  have  constant 
attention.  When  all  this  has  been  done,  two  impor- 
tant questions  arise:  1st,  Have  you  produced  an 
effluent  tliat  will  not  pollute  the  water  course  ?  and 
2nd,  Is  not  the  sludge  an  inevitable  cause  ^  of 
nuisance  1  In  regard  to  the  first,  I  answer,  a  ])recipi- 
tation  process  will  produce  such  a  good  effluent, 
and  that  it  may  be  made  efficient  at  all  times, 
but  I  know  of  no  precipitation  process  by  which 
you  can  remove  entirely  a  certain  peculiar  odour 
of  the  effluent.  There  is  always  some  smell  left, 
and  I  don't  know  what  it  is.  It  will  be  asked— 
Can  we  do  anything  to  get  rid  of  this  peculiar  &mell 
of  a  chemically  produced  effluent  ?  There  is  only 
one  thing  to  be  done— ?>.,  to  let  it  flow  over  a  little 
l)iece  of  land  or  through  properly  prepared  filters. 
This  constitutes  the  combined  system  of  treatment. 
It  canncit,  as  a  defecated  ellluent,  cause  a  nuisance. 
A  very  small  (luantity  of  land  is  sufficient.  I  have 
seen  it  done  effectually  with  an  acre  to  10,000  of 
the  population.  As  to  the  sludge  being  an  inevitable 
nuisance,  I  think  it  need  not  be.  Formerly  it  was, 
no  doubt,  a  great  nuisance  ;  I  am  not  srire,  in  fact,- 
that  the  solid  matter  was  not  a  greater  nuisance  when 
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taken  out  of  the  sewage  than  when  left  in  it,  but  by 
the  process  of  pressing  the  sludge  now  in  use,  you 
can  remove  its  obnoxious  character  altogether. 

Very  excellent  papers  have  been  read  in  this  room 
by  Mr.  C.  C.  Hutchinson  and  Dr.  Monro  ujion  this 
subject.  Many  very  important  facts  were  referred  to 
in  these  papers,  but  there  is  one  to  which  they 
did  not  refer.  The  liquor  that  "  is  expressed 
from  the  sludge  is  clear  and  bright,  but  un- 
commonly offensive.  The  old  method  was,  to  return 
the  ex])ressed  liquor  to  the  raw  sewage,  but  that  in- 
evitably renders  the  remainder  of  the  sewage  difficult 
to  treat.  The  best  way  of  dealing  with  expressed 
liquid  is  to  treat  it  separately  with  a  rather  large 
dose  of  chloride  of  lime  and  then  afterwards  add 
lime. 

I  told  you  when  called  to  advise  upon  a  sewage 
process  not  to  volunteer  too  many  opinions.  You  will 
be  asked  to  analyse  a  sample  of  effluent.  1  advise 
you  to  do  no  such  thing.  Take  care  to  have  half- 
hour  samples  of  effluent,  and  take  care,  moreover,  to 
have  with  the  samples  of  effluent  a  sample  of 
sewage  taken  similarly  in  order  that  you  may  com- 
pare the  analysis  of  the  raw  sewage  with  the  effluent 
with  precision. 

We  have  got  ourselves  into  a  terrible  mess  with 
this  Avaler-carried  sewage.  The  advocates  of  the 
water  carriage  system  tell  us  that  water  as  a  means 
of  getting  rid  of  our  sewage  difficulties  commends 
itself  on  the  ground  of  cleanliness  and  cheapne.s.s.  I 
admit  that,  at  first  sight,  all  the  advantages  and 
all  the  arguments  seem  to  be  on  one  side,  but 
I  am  di.sposed  to  think  that  the  facts  are  for 
the  most  part  on  the  other.  Of  the  thirty  gallons 
of  water  per  head,  brought  at  a  vast  expense 
daily  to  our  homes,  only  about  one-ninetieth 
part  is  used  for  drinking,  much  of  the  remainder 
being  required  for  the  carriage  of  the  sewage.  The 
water  carriage  .system  is  an  ingenious  contrivance 
to  occupy  the  time  of  local  authorities,  to  increase 
the  taxes  of  the  people,  and  to  a.ssist  the  practices 
of  chemists,  counsel,  and  engineers. 

After  offering  an  apology  tor  having  detained  the 
meeting  so  long.  Dr.  Tidy  concluded  with  an  eloipient 
appeal  to  men  of  science  to  address  themselves  to 
the  study  of  this  (juestion.  The  sewage  question,  he 
said,  is  emphatically  a  ijuestion  for  the  chemist.  It  is 
a  question  for  those  who,  adnjitting  the  grandeur  of 
scientific  research,  when  it  is  research  and  when  it  is 
science,  are  yet  not  unmindful  of  the  fact  that  it  is  a 
part  of  their  duty  to  apply  their  science  to  the  daily 
requirements  of  daily  life  and  to  the  connnon  wants 
and  common  needs  of  our  common  humanity. 

DISCU.SS10N. 

The  Chairman  said,  in  listening  to  the  very  in- 
teresting and  instructive  addre.ss  which  Dr.  Tidy  had 
delivered,  the  reference  to  the  schemes  of  inventors 
who,  starting  out  with  .sanguine  anticipations  of 
profits,  so  often  missed  the  hoped-for  success,  had 
awakened  a  reminiscence  of  his  early  days.  His 
father  had  shown  him  a  sample  of  Welsh  ore  contain- 
ing a  .small  quantity  of  gold,  but  it  proved  on  ex- 
amination that  it  woidd  never  pay  to  get  it  out. 
This  circumstance  strongly  inqirtssed  his  mind  at 
the  time,  and  perhaps  he  owed  it  to  that  incident 
that  he  had  in  later  life  kept  aloof  from  visionary 
.schemes.  Dr.  Tidy  had  brought  the  matter  before 
them  so  dearly  that  they  would  be  disposed,  perhaps, 
to  exclaim,  What  on  earth  are  we  to  do  with  our 
sewage  ?  He  hoped  that  an  interesting  discussion 
would  follow. 

Dr.  DlTRi;  said  he  had  listened  to  the  ]iaper  with 
a  great  deal  of  pleasure.  He  thought  that  if  sewage 
wanted  a  good  deal  of  stirring  it  had  that  night  been 


very  thoroughly  stirred.     Dr.  Tidy  had  treated  the 

subject  so  fairly  and  judiciously  that  it  would  be  a 
great  sin  to  begin  a  discussion  at  that  late  hour. 
Those  who  knew  most  of  the  subject  of  sewage, 
would  know  how  well  its  difficulties  had  been 
described,  and  that  they  might  have  been  extended 
to  more  than  the  two  jioints  selected.  He  was  glad 
to  hear  reference  made  to  the  idea  of  local  authorities 
that  sewage  would  jiay  the  rates.  Local  authorities 
were  always  disposed  and  ready  to  lay  the  blame 
of  every  failure  on  the  chemist.  The  first  duty 
of  the  chemist  was  to  disniL-^s  from  his  mind  all 
idea  of  making  a  profit  out  of  the  sewage.  There 
was  one  difficulty  which  every  man  who  had  ex- 
perience in  the  chemical  treatment  with  sulphates 
and  by  filtration  would  have  met  with,  ft  was 
where  the  eflluent  had  to  be  discharged  into  a  small 
(juantity  of  water.  It  sometimes  happened  that  a 
stream  which  might,  perhajis,  be  called  a  river  in 
winter,  was  in  .summer  nothing  but  a  dry  watercourse. 
He  exi)ressed  hearty  concurrence  with  Dr.  Tidy  on 
most  jioints. 

Mr.  (jRovEs  could  offer  some  little  testimony  in 
favour  of  the  lime  and  alumina  process.  In  the  ca.se 
ho  was  about  to  refer  to,  lime,  then  sulphate,  and 
then  small  quantities  of  chloride  were  emi>loyed,  and 
the  effluent  was  discharged  over  a  bed  of  charcoal. 
It  passed  into  a  canal,  and  fifteen  months  after  the 
commencement  of  the  works  not  the  slightest  deposit 
or  disagreeable  odour  could  be  discovered.  He 
thought  that  spoke  strongly  in  favour  of  the  process 
recommended  by  J'r.  Tidy. 

Mr.  Risi.'HoF  thanked  Dr.  Tidy  for  his  interesting 
pajier,  but  would  like  his  opinion  upon  the  ini-reasing 
difiicidty  of  disposing  of  sewage  to  the  farmer  caused 
by  its  fall  in  value.  It  was  universally  stated  that  a 
certain  jiroportion  of  the  value  had  to  be  taken  off 
the  process,  and  some  peojile  put  the  restriction  at 
as  much  as  five-sixths.  Would  not  the  value  to 
agriculture  )iro})ortionately  decrease  !  AVonId  it  not 
be  more  and  more  difficult  to  get  farmers  to  take  the 
sewage,  and  would  not  local  authorities  be  compelled 
to  purchase  land  ?  He  concluded  by  reading  an  ex- 
tract from  a  letter  he  had  received  from  the  engineer 
of  the  Rochester  (U.S.A.)  Roard,  which  recorded 
some  excellent  re.sults  of  the  system  adopted  in  that 
country. 

Mr.  V.  N.  Ckessweu,  was  of  opinion  that  the 
meeting  owed  a  debt  of  thanks  to  Dr.  Tidy  for  the 
fearless  way  in  which  he  had  exjiressed  his  views  on 
a  much-vexed  subject.  When  Dr.  Tidy  stated  that  he 
had  arrived  at  an  important  epoch  in  the  history  of 
sewage,  he  expressed  an  ojiinion  with  which  he  (Mr. 
C'resswcll)  entirely  concurred,  and  he  found  it  a  very 
ditticult  thing  to  make  a  speech  ^^■hen  he  agreed  with 
his  adversary  from  the  beginning  to  the  end  of  his 
argument.  He  especially  agreed  with  that  portion 
of  his  address  where  he  described  the  evils  which  we 
suffer  from  the  water-carriage  system.  Some  years 
ago,  in  a  paper  read  before  the  Society  of  Art.s,  he 
described  the  evils  resulting  from  the  almost  universal 
adoption  of  the  water  closet  in  rural  districts,  as  well 
as  in  the  towns.  Nevertheless  he  had  felt  .siune 
measure  of  disappointment  that  they  were  asked  not 
to  discuss  a  measure  which  so  much  agitated  the 
public  mind  at  the  present  time — the  (piestion  of 
Aletropolitan  sewage.  The  world  of  sanitary  science 
bad  been  startled  by  an  alleged  discovery,  which,  if 
true,  was  the  most  beneficent  discoveiy  of  the  age. 
They  were  told  that  Thames  sewage  could  be 
treated  by  linic  and  .salts  of  iron  in  such  a  way  that 
for  nine  months  out  of  the  twelve  they  could  get  an 
effluent  without  danger  to  those  who  lived  on  the 
river  and  its  banks,  but  that  at  certain  tinu's  gaseous 
matters  might  be  evolved  which  were  offensive  and 
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unsalubrious ;  that  at  length  a  means  had  been  found 
which  would  enable  the  authorities  of  the  Metropolis 
to  overcome  all  their  ditKculties.  They  were  told 
that  permanganateof  soda,  witlia  certain  proportimiof 
suljihuric  acid,  would  work  that  miracle.  l''or  the 
last  forty  or  fifty  years  they  bad  only  known  one 
method  of  dealing  with  sewage — applying  it  to  the 
land.  There  w-as  scarcely  a  conmiunity  within  .300 
miles  of  London  who  had  not  .spent  a  large  sum  of 
money  on  experiments  in  this  direction  ;  if  the 
supposed  discovery  were  true,  it  .seemed  a  melancholy 
reflection  that  all  their  arguments  and  efibrts  must 
have  been  futile.  When  told  that  we  were  only  in 
the  infancy  of  the  science,  and  that  we  must  do 
nothing  until  we  knew  more  about  it,  he  had  always 
thought  it  argued  a  dull  and  stolid  mind ;  but  if  what 
they  were  now  taught  were  sound,  it  went  far  to 
justify  what  was  then  called  stupidity.  It  made 
those  seem  wise  who  had  always  .said,  "  Don't  let  us 
spend  thousands  and  thousands  on  these  experiments, 
when,  perhaps,  in  a  few  short  years  some  inspired 
prophet  of  the  day  will  relieve  us  of  all  our  doubts 
and  difficulties."  It  seemed  to  him  (the  speaker)  of 
the  greatest  importance  that  they  should  be  allowed 
to  discuss  a  subject  which  so  virtually  afl'ected  the 
welfare  of  so  many  of  the  inhabitants  on  the  banks 
of  the  Thames.  Were  they  to  continue  to  spend 
thousands  of  pounds  annually  in  providing  a  proper 
outfall,  or  in  the  purchase  of  land,  owing  to  their 
want  of  knowledge  of  the  most  fortunate  discovery 
in  this  wonderful  age  1 

Dr.  Tidy  then  replied.  He  had  had  the  pleasure 
of  meeting  Mr.  Cresswell  when  their  opinions  were 
not  in  such  absolute  accord  as  they  apjieared  to  be 
that  evening.  They  had  been  sometimes  on  opposite 
sides,  and  they,  therefore,  knew  each  other's  views. 
In  the  address,  he  had  carefully  avoided  the  ques- 
tion of  Metropolitan  sewage,  not  because  he  had 
nothing  to  say  upon  the  subject,  but  because  he 
would  rather  deal  with  it  as  a  whole.  With  regard 
to  the  alleged  discovery  which  Mr.  Cresswell  had 
mentioned,  he  might  point  out  that  the  three  dis- 
tingui.shed  chemists  who  sent  in  the  report  contain- 
ing the  idea,  had  all  given  evidence  that  nothing 
more  was  wanted  in  the  treatment  of  .sewage.  He 
wLshed  to  sjieak  with  all  respect  of  those  gentleman, 
two  of  whom.  Sir  F.  Abel  and  Dr.  Odling,  were  old 
friends  of  his  own  ;  but  he  felt  bound  to  point  out 
that  they  had  all  given  evidence  before  the  Royal  Com- 
mission that  no  treatment  of  sewage  was  required. 
He  might  claim  to  know  .something  of  th*  Metro- 
politan Board  (having  fought  with  them  a  fight  last- 
ing many  days),  and  he  could  not  help  thinking  that 
a  Board  which  so  completely  agi'eed  witli  this  evidence, 
and  who  thought  themselves  great  benefactors  to 
the  community  in  putting  sewage  into  the  Thames, 
were  not  perfectly  justified  in  proposing  to  spend  a 
sum  of  money  in  treating  that  sewage  which  was 
doing  so  much  good.  Mr.  Cresswell,  with  his  trained 
lawyer's  mind,  might  perhaps  divine  what  his 
(Dr.  Tidy's)  opinion  was  on  the  .subject.  He  could 
only  say  that  he  considered  it  a  very  sad  thing — he 
wished  to  speak  generally — when  processes  were 
adopted  which  it  was  known  must  be  a  failure. 

Dk.  SrRENGEL,  F.R.S.,  exhibited  some  objects  con- 
nected with  the  Hell  (late  explosion,  near  New 
York— viz.  :  (1)  I'hotographs  (taken  at  the  moment 
of  explosion,  11.1.3  a.m.,  October  10,  IHS.^i)  of  the 
immediate  surroundings  of  the  mine,  charged  with 
■2-2  tons  of  dynamite  and  107  tons  of  one  of  Dr. 
Sprcngel's  safety  explosives  {Jnur.  Chcin.  Sue.  1873, 
p.  8()())  ;  (2)  A  sample  of  this  .safety  explosive  (70  per 


cent,  potassium  chlorate  and  21  per  cent,  nitroben- 
zene) possessing  the  power  109  (General  Abbot, 
r.8.  Army),  dynamite  No.  1  (containing  75  per  cent, 
nitroglycerine)  being  100;  (3)  Eftects  on  lead  produced 
by  the  explosion  of  equal  weights  of  another  series  of 
safety  explosives— the  nitric-peroxide  mixtures- 
demonstrating  their  greatly  superior  power  over  that 
of  nitroglycerine. 
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Meetiiui   held    Wednesdai/,    May  6,  ISSO, 
Universitii  Cu/liye,  Ashton  Street. 

PROF.    CAMPBELL   BROWN   IN   THE   CHAIR. 


The  Chairm.vn  called  the  attention  of  the  meeting 
to  the  recent  death  of  Mr.  James  ^luspratt,  father  of 
the  President  of  the  Society,  and  moved  the  following 
resolution,  which  was  seconded  by  ilr.  A.  Norman 
Tate,  and  carried  unanimou.sly :— "That  the  Liverpool 
Section  of  the  Society  of  Chemical  Industry  has  heard, 
with  great  regret,  of  the  death  of  Mr.  James  Muspratt, 
and  desires  to  offer  its  condolence  to  his  family, 
and  to  record  its  profound  respect  for  his  memory, 
recognising  the  great  work  which  he  accomplished 
in  initiating  and  developing  chemical  industry." 

JIr.  Alex.  Watt  exhibited  a  sample  of  Fahlberg's 
.so-called  "  Saccharine,"  an  account  of  which  was 
recently  given  at  the  Manchester  Section  by  Mr. 
Levinstein  (.see  Journal,  vol.  v.  p.  7')). 

The  Chairman  hoped  that  the  recent  remarks  of 
Sir  Lyon  Blayfair  would  not  render  this  substance 
too  popular,  unaccompanied  as  they  were  by  even  a 
word  of  warning.  It  must  not  be  forgotten  that  this 
nitrogenous  body  was  in  no  sense  sugar,  nor  nutri- 
tious like  sugar,  although  in  some  senses  Sir  Lyon 
Playfair  might  consider  this  a  recommendation. 
Nitrogenous  bodies  were  uncertain  in  theu'  action, 
and  were  often  poisonous  without  apparent  reason. 

Mr.  Brunnek  inquired  as  to  the  therapeutic  action 
of  sacchariiie. 

Mr.  Alex.  Watt  stated  that  it  was  held  to  be 
harmless. 

The  Chairman  required  further  evidence  of  this. 

ISU:  Tatk  said  that  he  was  making  an  experiment, 
and  would  communicate  the  results  to  the  Society. 

DISCUSSION  ON  ilR.  T.  ANDERSON  REID'S 
PAPER  ON  "WOOD  AS  A  PAPER-JIAKING 

AGENT." 

^[r.  NoRiviAN  Tate  said  the  Society  was  much 
indebted  to  Mr.  Keid  for  his  very  practical  paper, 
which  showed  what  might  be  done,  as  a  matter  of 
chemical  industry,  in  dealing  with  what  would  be 
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otherwise  waste  matters.  He  would  like  to  ask 
whether  the  "teasing"  process  was  siiiiiily  a  mechan- 
ical process,  or  was  the  wood  in  any  way  treated  by 
chemical  agents?  On  examining  a  substance  made 
irum  wood  pulp  a  short  time  since,  he  found  in  it 
small  amounts  of  resinous  and  other  matters  which 
existed  in  natural  wood.  The  substance  was  in  the 
form  of  very  thin  sheets,  and  had  apjiarently  been 
made  by  rolling  wood  pulp,  and  subjecting  it  to  very 
greatpressure,untilsomething  similar  to  KamptuUicon 
and  other  floor  coverings  was  obtained.  An  impor- 
tant suggestion  made  by  Mr.  Eeid  was,  that  during 
the  recovery  of  the  soda  by  evajioration,  diying,  etc., 
the  volatile  matters  that  -were  now  wasted  might  be 
collected.  In  some  i>laces  the  recovery  process  had 
been  so  conducted  as  to  become  (juite  a  nuisance  to 
the  neighbourhood  in  which  it  was  carried  on.  In 
investigating  the  cause  of  this  nuisance  for  legal 
]>nrposes,  he  (Air.  Tate)  noted  that  much  of  the 
strongly  smelling  volatile  matter  could  be  collected, 
but  whether  the  character  of  the  substances  was 
such,  and  the  quantity  sufHcient  to  jiay  for  collection, 
lie  thought  required  further  investigation.  Many  of 
the  samples  of  marketable  wood  pulj)  he  had  examined 
contained  as  much  as  from  40  to  50  per  cent,  of 
moisture.  He  supposed  there  must  be  some  reason 
based  upon  inferior  texture  of  the  pulii,  if  dried 
too  much,  that  rendered  it  desirable  that  so  much 
moisture  .should  be  left  in,  as  the  cost  of  carriage 
was  thereby  much  increased.  "With  regard  to  the 
tuliihite  ]irocess  it  apjieared  not  to  act  satisfactorily 
unless  the  wood  Mas  brought  into  a  finer  state  of 
division,  and  knots,  etc.,  removed  ;  whereas  the 
caustic  process  ajipeared  to  deal  more  readily,  and  in 
an  efficient  manner  with  all  refuse  wood.  Against 
this  it  must  be  remembei'ed  that  by  the  suljthite 
]iroce.ss  the  yield  of  pulp  on  the  wood  actually 
employed  is  greater  than  by  the  alkaline  i)rocess. 
Therefore,  it  seemed  to  be  necessary  to  consider  how 
far  extra  yield  compensated  for  the  extra  cost  of  the 
process. 

Mr.  IiEiD,  in  reply  to  a  question  from  ]\Ir.  Brunner, 
said  that  the  pulp  was  bought  as  air  -  dried,  and 
was  found  to  suit  the  paper  makers  in  that  condi- 
tion. 

Mr.  W.  r.  Thompson  reminded  the  meeting  that, 
at  the  time  of  the  South  8ea  Bubble,  a  comj)any  was 
actually  floated  for  grinding  down  chijis  into  sawdust 
and  rolling  it  into  boards.  The  intention  seemed  to 
be  nothing  more  than  to  make  paper  ])ulp  and  solidify 
it  by  heavy  pressure.  AVhen  the  author  stated  that 
hard  woods  yielded  more  jiujp  than  soft  woods,  did 
he  mean  by  weight  or  by  bulk  ! 

Mr.  Eeid  :  By  weight. 

Mr.  Thomp.son  continued  :  American  rock  elm 
had  such  a  strong  fibre  that  it  was  used  by  lumber- 
men to  tie  their  rafts  together.  ]5asswood  was  softer, 
but  seemed  all  fibre.  He  would  like  to  know  how 
these  two  woods  compared  for  pulp  making.  His 
idea  was  that  basswood  would  give  a  larger  quantity, 
and  rock  elm  a  stronger  quality  of  fibre.  The  resins 
might  be  removed  before  bleaching  by  a  treatment 
with  hydrocarbons  or  carbon  disulphide. 

Mr.  liEiD  replied  that  the  soda  process  .saponified 
the  resiiLs,  but  the  sulphite  process  rather  tended  to 
fix  them  in  the  form  of  an  orange  stain. 

Mr.  Tho.mi'son  susiiccted  that  the  jiulp  which  I\Ir. 
Tate  had  found  so  re.sinous  was  a  sample  sent  from 
Norway  for  a  jiarticular  jiurpose,  in  which  the  resin 
was  to  serve  as  a  kind  of  cement  when  the  iiul]i  was 
jires.sed  into  heated  moulds.  lUocks  and  nu'dallions 
of  iniitati(m  wood  were  often  made  in  this  way, 
surfaced  with  a  veneer,  or  moulded  into  the  appear- 
ance of  carving.  The  veneer  miglit  even  be  of  metal, 
and  would  firmly  adliere  to  the  pulp  if  a  layer  of  glue 


were  interposed.  He  was  not  sure  if  this  class  of 
resinous  pulp  was  ever  used  for  paper  making. 

Air.  Beid  :  The  mechanical  pulp  which  came  from 
Norway  and  Sweden  was  only  worth  about  £5  a-ton, 
and  was  quite  useless  for  paper  making,  while 
chemical  pulp  was  worth  from  M\6  to  i'20  per  ton. 

L)r.  HuirrKK,  while  regretting  that  they  had  not 
been  furnished  with  some  figures  to  illustrate  the 
comparative  cost  of  the  alkali  and  sulphite  processes, 
said  that  the  cheapness  of  suliihurous  acid,  as  com- 
pared with  soda,  would  always  be  an  inducement  for 
them  to  try  to  render  the  former  effective.  It  was 
evident  that  the  sulphite  jirocess  was  not  all  that 
could  be  wished,  or  Alessrs.  Cro.-s  and  Bevan  would 
not  have  tried  to  combine  it  with  the  use  of  alkali.^. 
If,  for  instance,  pulp  jireparcd  by  the  suljihite  jirocess 
were  incapable  of  being  bleached,  as  had  been  stated, 
then  none  of  the  higher  classes  of  pulp  could  be  made 
liy  it.  He  was  much  interested  in  the  author's 
remarks  about  the  recovery  of  alkali  in  the  soda 
process,  because  the  recovery  of  !)0  per  cent,  of  the 
alkali  would  materially  reduce  its  cost.  It  would  be 
a  further  inducement  to  use  the  process  if  other 
products,  such  as  acetic  and  oxalic  acids,  which  were 
worth  many  times  the  price  of  alkali,  could  also  be 
removed  by  subjecting  the  residue  to  dry  distillation. 

The  Chaii;m.\n  ijuite  agreed  with  the  remarks 
which  had  fallen  from  the  various  speakers.  It  was 
true  that  the  recovery  of  alkali  from  these  jirocesses 
was  ofttn  accompanied  by  a  disagreeable  smell,  but 
it  was  quite  easy  to  prevent  this  by  thorough  com- 
bu.stion.  At  the  same  time  theiiossdiility  of  recover- 
ing valuable  by-products  must  not  be  overlooked. 
He  would  like  to  point  out  that,  for  the  class  of 
resinous  bodies  present  in  wood,  alkali  was  a  far 
better  solvent  than  bisuljihide  of  carbon.  As  to  the 
question  of  oxalic  acid,  one  must  remember  that  the 
object  of  the  pulp  maker  was  to  free  the  cellulose  as 
much  as  possible  from  extraneous  matters  without 
destroying  the  cellulose  itself.  If  much  oxalic  acid 
were  formed,  it  could  only  be  at  the  expense  of  the 
cellulose  itself,  and  would  hence  cause  loss  to  the 
paper  maker.  Action  on  the  cellulose  was  more 
likely  by  the  soda  process  than  by  the  suljihite 
process,  and  Avould  account  for  a  smaller  yield  of 
pulp  in  the  former  case.  As  regarded  distillation 
products,  they  were  quite  as  likely  to  be  valuable 
whether  derived  from  the  deposits  on  the  cell  walls, 
or  the  cellulose  itself. 

Mr.  Thomi'son  stated  that  he  had  recently  seen 
samples  of  artificial  cork  which  looked  very  much 
like  mechanical  pulp  with  the  resin  taken  out,  and 
were  of  a  pale  yellow  colour. 

j\Ir.  IiEui  said  that  ordinary  bark  when  treated 
with  alkali  gave  a  body  like  that  described  by  the 
last  speaker. 


R.  1'".  Cariienter. 
(J.  Kslcom-t. 
II.  (trimshaw. 
B.  W.  (icrland. 
I'etor  Hart. 
T.  Jackson. 


agancbcstcr  Section. 

Chairman :  Sir  H.  E.  Koscoc,  JI.l'. 

Vice-Chairman  ;  I.  Levinstein. 

Co7nvii(t^'c  : 

I).  li.  Hewitt. 


V.  bchorleiiinier 
Watson  Smith. 
L.  Sicbold. 
\Vni.  Tlionison. 
3),  Watson. 


T.ncn!  Sfcrclnrii : 
J.    Carterliri:,    Ilanknclcl.    'riie    Cliir,    lliKlier    HioiiRliton, 
Alaneliester. 

Mici-niNCiS,  SE.SSION  1885— SC— First  Tiicsilay  in  each 
Month,  at  7  i".  m. 

Notices  of  impcrs  and  coinniunieations  Tor  tlie  meetings  to 
be  sent  to  the  Local  Secretary. 
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ALDERMAN  W.   H.   BAILEY  IN  THE  CHAIK. 

NOTE   ON   MR.  PETER  HART^S   PAPER  ON 
CAUSTIC  SODA. 

BY     OEOEGE     E.     D.i^VIS. 

1  SUPPOSE  it  is  universally  adiiiitted  that  caustic  soda 
came  into  existence  by  reason  of  several  manufac- 
turers requiring  to  jiroduce  a  liighly  carVionated  soda- 
asli.  The  old-fashioned  way  of  inakin;;  soda-ash  was 
to  boil  down  the  crude  black-ash  liquor  in  what  was 
called  a  dandy-furnace,  thereby  jirodueing  a  soda-ash 
containing  about  -48  to  50  per  cent,  of  alkali,  of 
which  from  8  to  10  per  cent  was  in  the  caustic 
state.  This  article  was  not  suitable  for  many  in- 
dustries, notably  wool  scouring,  and  many  attemjits 
were  made  to  carbonate  the  caustic  alkali,  and  by 
others  to  remove  it.  In  tho.se  days,  however,  the 
demand  for  caustic  soda  was  e.xtremely  limited  ;  and, 
moreover,  the  alkali-makers  of  that  day  were  strongly 
impressed  with  the  idea  that  caustic  soda  was  of  such 
an  extremely  corrosive  nature  that  nothing  would 
withstand  it.  I  have  been  told,  however,  that  small 
quantities  of  caustic  were  made  about  the  date  men- 
tioned by  Mr.  Hart  at  the  St.  liollox  Works,  in 
Glasgow,  but  it  is  equally  certain  that  the  quantity 
l)roduced  was  not  very  great.  I  think  the  credit  for  , 
producing  it  in  quantity  should  be  accorded  to  Mr. 
Gamble,  of  St.  Helens,  who  was  the  first  to  work 
out  Mr.  Go.ssage's  process  for  the  separation  of  car- 
bonate and  caustic  alkali  from  the  same  liquors  ;  the 
carbonate  was  fished  out,  and  the  caustic  remained 
behind  in  the  mother-liiiuor,  which  was  eventually 
boiled  down  and  fused  in  cast-iron  i)Ots. 

With  regard  to  the  manufacture  of  white  caustic 
soda,  there  is  no  evidence  whatever  to  show  that  it 
was  made,  even  in  small  (juantitie.s,  before  it  was 
produced  by  Dr.  Pauli  and  Messrs.  Evans  & 
M'Bryde,  at  St.  Helens,  in  1862.  Even  in  that  year, 
most  of  the  good  coloured  caustic  soda  was  made  by 
the  causticisation  of  soda-ash  with  lime,  and  it  will 
be  known  to  most  of  you  that  Messrs.  Roberts,  Dale 
it  Co.,  of  this  city,  excelled  as  early  manufacturers  of  ' 
this  article. 

OBSERVATIONS    AND    SUGGESTIONS    ON  1 
THE  PRESENT  POSITION  OF  THE  BRITISH 
CHEMICAL  INDUSTRIES,  WITH  SPECIAL 
REFERENCE  TO  COAL-TAR  DERIVATIVES. 

BY  IVAN  LEVINSTEIN,   ESQ. 

In  the  year  1878,  Professor  Bayer,  the  discoverer  of 
artificial  indigo,  made  the  following  remarks  in  a 
.speech  delivered  on  a  special  occasion  : — * 

"  Germany,  which,  in  comparison  with  England 
and  France,  possesses  such  great  disadvantages  with 
reference  to  natural  resources  (raw  materials),  has 
succeeded,  by  means  of  her  intellectual  activity,  in 
wresting  from  both  countries  a  .source  of  national 
wealth.  Germany  no  longer  has  to  pay  any  tribute 
to  foreign  nations,  but  is  now  receiving  sucii  triljute 
from  them,  and  the  primary  source  from  which  this 
wealth  originates  has  its  home,  not  in  Germany,  but 
in  England. 

"  It  is  one  of  the  moat  singular  phenomena  in  the 
domain  of  industrial  chemistry,  that  the  chief  indus- 
trial nation,  and  the  most  practical  people  in  the 
world,  has  been  beaten  in  the  endeavour  to  turn  to 
profitable  account   the  coal-tar  which  it  possesses. 

•  Uebcr  die  Chemischc  Syntliese.  Festrede  bevor  der  Aka- 
demie  rter  Wissenschaftun  zu  Munchen,  am  25  Juli,  1878.    ' 


The  numerous  German  colour  works  jiurchase  from 
England  the  greater  portion  of  the  products  of  the 
distillation  of  coal-tar,  and  they  supply  three-fourths 
of  the  world  with  the  colours  made  from  it.  How- 
ever, we  must  not  rest  on  our  laurels,  for  we  may  be 
sure  that  England,  which  at  present  looks  on  ijuictly 
while  we  purchase  her  tar  and  convert  it  into  colours, 
selling  them  to  foreign  nations  at  high  prices,  will 
unhesitatingly  cut  oil'  the  source  of  sujiply  as  soon 
as  all  the  technical  difficulties  have  been  surmounted 
by  the  exertions  of  German  manufacturers,  etc." 

Eight  years  have  elap.sed  since  these  remarks  were 
uttered,  and  what  is  our  position  in  England  to-day  't 
We  have  not  cut  off  from  Germany  the  source  of 
supply;  we  still  supply  Germany  with  three-fourths 
of  the  hydrocarbons  which  she  reciuires  ;  and  we  still 
allow  Germany  to  su]iply  us  with  at  lea.st  three- 
fourths  of  the  colouring  matters  which  we  use. 

It  might  be  argued  that,  after  all,  trade  is  in  i)rin- 
ciple  only  an  exchange  of  commodities,  and  as  long 
as  we  supply  Germany  with  the  raw  material,  and 
it  pays  us  to  purchase  from  her  the  colours  manu- 
factured from  it,  there  is  no  ground  for  com]ilaint. 
This  sounds  plausible,  and  the  assertion  might  be 
true  if  we  got  twenty  shillings  iu  exchange  for  a 
sovereign,  or  if  the  profits  realised  on  our  raw 
material  were  ecjual  to  those  obtainable  by  turning 
the  latter  into  finished  products.  But  neither  of 
frhese  positions  is  correct.  Our  tar  distillers  are  by 
no  means  so  favourably  .situated  as  the  German 
colour  manufacturers.  Instead  of  getting  twenty 
.shillings  in  exchange  we  do  not  even  receive  five 
shillings  in  return  for  our  sovereign,  and  yet  the 
natural  advantages  are  all  on  our  side. 

Some  little  time  ago  an  attempt  was  made  to  fulfil, 
in  some  mea.sure,  the  prognostications  of  Professor 
Bayer,  not  exactly  by  cutting  off  the  source  of  supply, 
but  by  endeavouring  artificially  to  infiate,  or  at  least 
control,  the  prices  of  some  of  the  most  important 
hydrocarbons  ;  but  experience  taught,  in  this  case 
as  in  all  previous  instances,  that  such  attempts, 
however  successful  they  may  appear  for  a  short 
time,  end,  as  a  rule,  sooner  or  later,  in  heavy 
losses  to  the  jiromoters  and  disaster  to  the  partici- 
pators. Trade  does  not  admit  of  cuerciun  ;  it  must 
expand  on  natural  bases.  And  there  is  only  one 
sound  way  of  stopping  the  .supply  to  competitors  of 
our  raw  materials,  and  that  is  by  using  them 
ourselves,  and  thus  turning  them  to  profitable 
account.  Only  thus  can  we  secure  to  ourselves 
their  full  value,  and  benefit  not  only  the  industry 
more  directly  concerned,  but  also  other  collateral 
industrie.s. 

The  productive  capacity  of  the  United  Kingdom 
in  benzene-toluene  may  be  put  down,  without  reckon- 
ing gas  benzene,  at  nearly  3,000,000  gallons,  of  which 
quantity  Germany  takes  about  half— namely,  1,500,000 
gallons,  England  half  a  million,  the  remainder  going 
to  France,  Switzerland,  and  other  countries,  or  con- 
stituting, as  at  present,  fioating  or  surplus  stock. 
The  home  production  of  Germany  and  France  does 
not  exceed  one  million  gallons,  about  et|ually  divided 
between  the  two.  Of  the  half-million  gallons  required 
by  this  country,  only  about  half  is  converted  into 
colouring  matters,  the  other  (juarter  of  a  millioii  is 
exported  as  aniline-toluidine,  pure  aniline,  or  aniline 
salt.  The  entire  consumption  of  benzene-toluene  iu 
Germany  will  be  about  i,00(i,00i)  gallons  per  annum, 
of  which  only  half  a  million  is  of  home  production.  Of 
these  two  millions,  about  1,000,000  gallons  arc  con- 
verted into  colouring  matters,  the  remainder  is  turned 
into  other  tar  derivatives  ;  .so  that  Germany  reciuires 
four  times  the  amount  of  benzene  that  we  do, 
and  she  ha.s  to  depend  on  ourselves  for  three- 
,  fourths  of  her  supply  ;    but  when  we  consider  the 
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quantities  of  benzene-toluene  actually  converted  into 

colouring  matter,  we  find  that  (Icrmany  jiroduces 
more  than  six  times  the  amount  of  colours  that  this 
country  does. 

There  are  carbonised  for  lighting  gas  in  this 
country  at  the  iiresent  date  about  12,000,0(10  tons 
of  coal,  yielding  about  144,000,000  gallons  of  tar, 
or  nearly  3,000,000  gallons  of  50  per  cent,  benzene. 
The  carbonising  of  coal  for  ])roducing  lighting 
gas  increases  per  annum  at  the  rate  of  5  to  71 
per  cent.,  while  the  consumption  of  benzene-toluene 
has  remained  about  stationary  for  the  last  few 
years.  This  is  partly  owing  to  improvements  in 
the  manufacture  of  coal-tar  colours,  whereby  larger 
yields  of  colouring  matters  were  obtained  ;  partly 
to  a  decreased  demand  for  aniline  and  aniline  salt 
by  calico  printers ;  partly  to  the  fact  that  some 
benzene  coloiu'S  have  been  replaced  by  others.  It  is 
therefore  apparent  that  there  must  be  at  present  a 
larger  supply  than  demand,  and  this  accounts  for  the 
extraordniary  low  jirice  of  benzene  (!lO  jier  cent,  ben- 
zene being  worth  to-day  only  Is.  Fd.  per  gallon,  against 
14s.  ])er  gallon  in  18H:5.;  pu/c  " 'J'lie  ]  )evelo]iraent 
and  Present  (State  of  the  Alizarin  Industry,"  Jnmn. 
tiijc.  C/iem.  Inil.  188:?). 

On  the  other  hand,  the  price  of  gas-tar,  which  was 
then  about  45s.  per  ton,  has  come  down  to  such  a  low 
price — namely,  7s.  per  ton — that  some  gas  works  have 
already  begun  to  burn  it  in  prefeience  to  selling  it  to 
the  distillers.  If  the  burning  of  tar  should  ex- 
tend, its  efl'ect  will  be,  no  doubt,  shortly  perceptible 
in  the  rise  of  benzene  :  but  we  need  not  be  afraid 
of  this  article  ever  reaching  anything  like  the  fancy 
price  of  1883,  unless  new  products  are  discovered  in 
the  manufacture  of  which  it  may  largely  enter. 
The  existing  carbonising  plant  for  extracting  ben- 
zene from  gns  will  be  tlie  .safeguard  against  any 
sudden  inflation  in  the  price  of  this  article.  !!Most  of 
the  carbonising  works  have  now  stojiped  operations, 
but  a  rise  of  110  per  cent,  benzene— say,  to  3s.  (id. 
jier  gallon — would  soon  see  them  again  in  full  work. 

I'esides  the  benzene-toluene,  (ierniany  also  imports 
from  England  from  four  to  five  thousand  tons  of 
anthracene,  some  naphthalene,  xylene,  etc.,  and  in 
order  to  convert  these  hydrocarbons  into  colours 
and  other  tar  derivatives,  there  are  required  annually 
ujiwards  of  70,000  tons  of  concentrated  sulphuric 
acid,  twenty-five  to  thirty  thousand  tons  of  carbonate 
of  soda  (100  i)er  cent.),  which  was  nearly  one-third 
of  the  total  quantity  of  soda  produced  in  (Germany 
in  1883,  and  40,000  tons  of  hydrochloric  acid,  beside 
large  ipiantities  of  acetic  acid,  ammonia,  nitrate  of 
soda,  nitrite  of  soda,  salt,  etc.  The  consumption  in 
1881  of  the  principal  manufactured  raw  materials 
by  one  large  German  colour  works  alone  was  as 
follows  : — 

Kulplmric  acid 20,000  tons 

Koila(90porcent.) 7,000    ,, 

Hydrochloric  acid 13,000    ,, 

These  figures  will  give  you  some  approximate  idea 
of  how  other  industries  have  been  benefited  by  the 
expansion  of  the  tar  industry,  and  we  need  not  be 
surprised  at  the  rajiid  increase  of  the  production  of 
sulphuric  acid  in  Germany,  which  has  more  than 
trebled  within  ten  years,  for  while  in  1875  only 
102,54(;  tons  of  sulphuric  acid  were  produced,  this 
quantity  increased  in  1884  to  345,138  tons,  and  an 
increase  of  a  similar  nature  has  taken  place  in  the 
jiroduction  of  .soda  in  Germany,  of  which  the  fol- 
lowing information  will  give  us  some  concei)tion. 
According  to  the  late  Jlr.  Wekkm,  Germany  pro- 
duced, in  1883,  of  Leblanc  soda  5(i,.'j00  tons,  and  of 
ammonia  soda  44,000  tons,  while  the  jiroduction 
for  1885  is  estimated  at  3(),ooo  to  4n,000  tons  Leblanc 
soda,  i)o,00o  to  100,iiOO  tons  annnonia  soda. 


import.s  and  exports  into  and  from  germany  of 

Caustic    Soda    and    Soda    Calcined  and    in 

Crv.stals,   from   Janiakv   1,   1882,   TO  end    of 
December,  1885. 

IMI'ORTS. 

1882          1883            1884  1885 

Caustic  soda....    6,577  ..    5,231     ..    3,615    ..  3,261 
Soda  calcined  & 

in  crystals....  19,233  ..  11,802     ..10,411     ..  8,12G 


Caustic  soda 

.^oda  calcined  & 
in  crystals 0,299 


EXI'OKTS. 

1882  1883 

143  ..     1,274 


1884 
1.642 


1885 
1,316 


8.049 


15,721     ..  17,302 


The  above  quantities  are  in  tons. 

From  this  we  not  only  see  that  the  production  of 
Leblanc  soda  in  Germany  has  been  reduced,  while 
that  of  ammonia  soda  has  been  much  increased,  but 
also  that  the  imjiorts  of  caustic  soda  and  carbonate 
of  soda  have  been  steadily  decreasing,  notwithstand- 
ing an  enlarged  home  consumptioUj  while  the  exports, 
esiiecially  of  carbonate,  have  considerably  increased, 
and  in  1885  amounted  to  more  than  twice  the  (pian- 
tity  of  the  imjiorts  ;  that  is,  they  had  nearly  trebled 
within  three  years. 

We  will  now  inquire  into  the  natural  advantages 
possessed  by  this  country  for  carrying  on  the  manu- 
facture of  coal-tar  derivatives,  and  compare  them  with 
those  of  our  great  rivals,  and  in  doing  so,  it  must  be 
premised  that  in  making  calculations  and  quotations 
Manchester  has  been  selected  as  the  British  centre 
and  Frankfort-on-the-Maine  as  the  German  centre, 
and  in  each  case  the  prices  are  for  delivery  at  the 
purchaser's  works  within  a  radius  of  about  five  miles 
from  the  respective  centres.  The  following  are  the 
principal  jirimary  raw  materials  required  in  the 
manufacture  of  coal-tar  colours,  whether  for  the  half 
manufactured  or  the  intermediate  products  : — 

1,  The  products  of  gas-tar  distillation — viz..  ben- 
zene, toluene,  carbolic  acid,  xylene,  najihtbalcne, 
anthracene  :  2,  ammonia  ;  3,  coal  ;  4,  salt ;  5,  lime  ; 
6,  pyrites  ;  7,  nitrate  of  soda  ;  8,  iron. 

Now  all  these  are  natural  products,  and  are  ob- 
tained at  a  considerably  lower  cost  (more  or  less)  in 
England  than  in  Germany.  Those  numbered  1,  2,  3, 
4,  and  8  are  important  articles  of  export  from  this 
country,  as  everyone  knows,  while  Nos.  0  and  7  can 
be  got  here,  on  account  of  cheaper  freight,  at  less 
cost  than  in  Germany.  To  these  advantages  must  be 
added  our  more  favourable  geographical  position,  our 
far  larger  home  consumption  of  colouring  matters,  and 
also  greater  cheajmess  of  building  mateiiaks.  I  shall 
at  once  be  told  that  the  Germans  have  a  complete 
set-off  against  all  these  advantages,  in  the  shajie  of 
cheaper  labour,  and  that  their  chemists  are  more 
skilful  than  ours.  As  regards  the  (juestion  of  the 
comparative  cost  of  labour,  I  concede  that  there  is  a 
difference  between  the  wages  jiaid  to  the  men  ein- 
jiloyed  in  chemical  works  in  the  two  countries,  but  it 
(again  taking  Frankfort  and  ^lanchestcr)  docs  not  at 
the  jiresent  moment  exceed  2s.  per  head  weekly. 
This  difference  in  wages  can  be  compen.sated,  and 
matters  eiiualised  by  a  larger  outlay  of  cajiital  in  the 
construction  of  general  plant  and  of  comjiaratively 
larger  liuildings,  both  of  which — i.e.,  steam-engines, 
boilers,  pumps,  tanks,  etc.,  and  building  material.^,  as 
well  as  capital — are  cheai)er  hern  than  there,  and 
therefore  would  not  and  do  not  ultimately  increase 
the  general  exjienses  of  the  inannfacturer.  I!uta]iart 
from  this,  it  docs  not  re(iuire  much  foresight  to  pre- 
dict that  ere  long  — with  the  fiscal  pcdicy  of  the 
German  Government,  which  is  steadily  causing  an 
increase  in  the  cost  of  living,  and  must  necessarily 
bring  about  a  corresponding  rise  in  wages,  while  the 
opposite  is  taking  place  in  this  country — the  question 
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of  the  actual  cost  of  labour  may  change  if  anything  ' 
to  our  advantage. 

And  as  regards  the  assertion  respecting  the  superior 
chemical  skill  of  the  (iermans,  this  principally 
ajiplies  to  the  bringing  out  of  new  products,  but  not 
as  much  to  the  manufacture  of  articles  thechemist)y 
of  which  is  well  known,  and  here  1  must  notice  some 
changes  which  have  taken  place  during  the  last  few 
year.s.  A  number  of  foreign  jiatents  have  run  out  by 
lapse  of  time,  or  from  other  causes.  The  chemical 
constitution  of  by  far  the  largest  number  (if  colouring 
matters  in  u.se  is  well  under.stood,  and  the  technical 
difficulties  connected  with  jiroducing  thtni  in  the 
most  economical  manner  have  been  overcome,  so  that 
we  may  safely  say,  that  at  least  7.5  per  cent,  of  our 
benzene-toluene  and  !)0  jier  cent,  of  our  anthracene 
exported  might  be  converted  into  colours  by  liritish 
manufacturers  without  the  aid  from  any  chemist 
of  .sjiecial  genius.  In  alluding  to  the  manufac- 
ture of  these  coloured  tar-derivatives,  in  con- 
nection with  which  sui>erior  knowledge  on  the 
part  of  the  (Jermans  can  no  longer  be  argued,  it  is 
very  far  from  my  intention  to  harbour  the  thought 
that  we  should  be  merely  imitators  of  them.  I  only 
refer  to  the  fact  that  for  turning  the  greater  por- 
tion of  our  raw  material  to  more  profitable  account, 
no  special  chemical  genius  is  required,  and  if  even  for 
this  work  our  chemists  are  not  yet  sufhciently  trained, 
we  must  secure  the  services  of  clever  experimental 
chemists  wherever  we  can  find  them,  and  this  is  no 
longer  so  difficult  as  formerly,  as  the  number  of 
specialists  in  this  department  of  science  who  have 
received  a  high  training  in  the  universities  of  our 
competitors  is  constantly  increasing,  andat  the  present 
rate  will,  if  anything,  shortly  exceed  the  demand. 

It  is  true  that  the  production  of  colouring  matters 
in  this  Country,  excluding  alizarin,  has  increased, 
still  the  increase,  which  may  be  due  to  the  manufac- 
ture of  some  sjiecialities,  is  not  only  not  nearly  what 
it  might  and  should  be,  but  disappears  to  some  ex- 
tent when  we  take  into  account  the  greatly  increased 
production  of  coal-tar  derivatives,  clearly  shown  in 
the  following  figures  : — 

Export    fkom     Germany    of    Coal-t.\r    Dyes, 
•    Aniline  Oil,  and  some  MANrFACTUBED  Inter- 
mediate Products  of  the  Coal-tar  Indu.strv. 
The  Quantities  are  given  in  Tons. 

1882  1883  1881  1885* 


3,828 


J,J8I 


fl.JiS 


6,358 


The  (juestion  then  arises — if  it  is  a  fact  that  the 
natural  advantages  are  all  on  our  side,  and  if  it  is  also 
a  fact  that  lower  wages  and  superior  chemical  know- 
ledge in  the  manufacture  of  a  large  number  of  coal- 
tar  derivatives  can  no  longer  be  pleaded— What  are 
the  reasons  why  far  greater  progress  has  not  fieen 
made  in  this  country  in  the  manufacture  of  these 
products  ?  or.  Do  atha-  ohdaden  exist  to  prevent 
us  from  taking  full  advantage  of  the  lower  cost 
of  the  primary  materials?  I,  for  one,  contend 
that  there  are  no  real  difficulties  in  the  way  of 
getting.hold  of  the  larger  share  of  this  business,  if 
only  the  true  position  of  this  industry,  its  constantly 
growing  extension,  its  daily  increasing  importance, 
and  its  important  bearing  on  the  development  of 
other  industries,  were  fully  understood  and  ajipreciated 
by  the  nation,  and  especially  by  its  enterprising 
capitalists.  The  develojiuient  of  industrial  enter- 
prise in  this  country  has  for  the  last  thirty  years  been 
practically  confined  to  cotton,  wool,  iron,  "and  coal,  to 
the   lamentable   neglect   of   other   industries   of  ap- 

*Thia  great  increase  in  the  export  is  principally  due  to  the 
very  much  extended  demand  for  the  naphthalene  derivatives. 


parently  minor  importance,  while  the  chemical  indus- 
tries have  been  left  in  the  hands  of  a  few,  who-  often 
more  by  good  luck  than  through  intelligent  and 
economical  management  or  scientific  attainments, 
but  aided  by  the  natural  wealth  of  the  country— have 
carried  on  the  business  more  or  less  successfully, 
whilst  outside  of  these  few  the  general  public  was  in 
profound  ignorance  of  industrial  chemistry.  Hence  the 
total  want  of  enterprise  in  this  direction  on  the  part  of 
the  nation,  owing  loan  insufficient  ajipreciation  of  the 
importance  of  the  chemical  industries  ;  the  conse(iuent 
apathy,  and  the  absence  of  any  intimate  connection 
or  intercourse  between  our  scientific  men  and  our 
manufacturers  ;  and,  finally,  the  very  great  facility 
with  which  fortunes  had  been  made  in  year.s  gone  by 
in  what  were  then  considered  staple  industries.  All 
these  combined  were  the  primary  and  principal 
causes  which  fully  account  for  our  jiresent  position  in 
regard  not  alone  to  the  coal-tar  industry,  but  to  nio.st 
other  branches  of  chemical  industry. 

The  position  of  Germany  was  quite  different ;  in  her 
case  none  of  these  adverse  circumstances  existed. 
There  W'as  no  superabundance  of  accumulated  wealth, 
nor  the  same  easy  op]>ortunities  of  acquiring  it,  the 
great  natural  advantages  did  not  exist,  and  a  know- 
ledge of  chemistry  was  more  diffused  among  the 
people,  consequently  new  branches  of  chemical  indus- 
try were  eagerly  sought  for  and  energetically  taken 
up  by  enterprising  capitalists,  supported  by  the  people 
and  the  scientific  men. 

It  is  obvious  that  the  unfortunate  circumstances 
which  have  hitherto  infiuenced  and  restricted  our 
national  industrial  enterprise  in  certain  directions 
must  have  exercised  injurious  ett'ects  not  only  on  the 
develojiment  of  the  chemical  industries,  but  also  on 
that  of  other  industries.  This  country  jjossesses 
eminent  engineers,  >\hose  names  have  a  world-wide 
reputation,  but  we  do  not  posse.'s  wjiat  may  be 
termed  chemical  engineers,  or  at  any  rate  they  are 
very  few  indeed  in  number.  For  suggesting  or  dis- 
covering new  chemical  products  or  combinations  we 
require  chemists  of  talent,  but  fur  carrying  out  their 
suggestions  to  a  successful  issue,  highly-trained 
chemists  and  chemical  engineers  capable  of  devising 
the  necessary  apparatus  are  al.so  needed,  and  often 
tlie  practical  value  of  these  suggestions  depends 
largely  on  the  skill  of  the  chemical  engineer.  I  appre- 
hend that  the  expression,  chemical  engineering,  by 
which  I  understand  the  conversion  of  laboratory  jiro- 
cesses  into  industiial  ones,  is  by  very  few  appreciated 
to  the  extent  which  it  deserves,  and  the  devising  and 
constructing  of  plant  and  apjiliances  in  chemical  and 
similar  works  is  as  a  rule  left  either  to  engineers  who 
are  not  conversant  with  the  chemistry  of  the  pro- 
cesses for  which  the  apparatus  is  destined,  or  to  the 
works  mechanic,  who  simply  proceeds  by  rule  of 
thumb,  or  else  it  falls  to  an  inexperienced 
chemi.st  who  understands  nothing  of  engineering. 
The  following  illustrations  may  be  useful  in 
bringing  before  the  minds  of  those  who  are  not 
fully  acquainted  with  this  subject,  the  importance 
of  chemical  engineering.  Many  of  you  will  have 
heard  of  the  Mather-Thomjison  bleaching  process  ; 
now  there  is  nothing  new  in  the  chemistry  of  this 
process— indeed  in  1855  Taul  Firmin-Didot  patented 
1  in  this  country  a  jirocess  for  bleaching  textile  fabrics, 
I  etc.,  which,  as  far  as  the  use  of  carbonic  acid  to 
decompose  the  bleaching  lime  is  concerned,  is  sub- 
stantially identical  with  the  Mather-Thompson  pro- 
ces.s.  Now  I  believe  neither  of  the  two  in  their 
original  conception  were  or  ever  could  have  been  put 
into  i)ractice  :  it  was  owing  entirely  to  the  engineer- 
ing skill  of  Mr.  Mather,  M.P.,  a.'^.si.sted  by  two  technical 
chemists,  that  it  has  entered  into  a  new  phase  and 
now  promises  to  revolutionise  the  bleaching  trade  as 
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hitherto  conducted  ;  the  chemical  part  was  merely 
subservient.  The  history  of  the  aminouia-soda  pro- 
cess offers  ijuite  as  forcible  an  exainjile  of  the  impor- 
tance of  clieniical  engineering.  Li  this  case  the 
merely  chemical  process  was  known  and  understood, 
nearly  fifty  years  ago,  and  many  years  ago  it  had 
really  been  practically  tried  by  some  of  our  largest 
alkali  makers,  and  abandoned  as  too  costly  even  when 
alkali  coinnianded  three  times  the  price  that  it  does 
to-day  ;  it  was  reserved  for  the  ingenuity  of  the 
chemical  engineer,  Ernest  Solvay,  in  IKOG,  to  turn  this 
process  into  a  practical  indu.strial  one. 

Now,  gentlemen,  in  conse(|uence  of  the  develop- 
ment of  the  coal-tar  colour  industry  in  (Jermany,  there 
have  .s])rung  up,  iniri  passu,  not  only  huge  colour 
works,  but  also  engineering  and  machine  works,  the 
speciality  of  which  is  the  sujiply  of  all  the  necessary 
apparatus  and  plant  required  by  this  industry,  and  also 
the  devising  such  apparatus  for  new  ]>rocesses,  and 
they  are  thoroughly  proficient  in  this  class  of  work. 
Besides,  in  the  immense  workshops  of  the  large  Ger- 
man coal-tar    colour    manufacturing    companies,   a 
stafi'  of  scientific  chemical  engineers  has  been  trained, 
to  whom  it  is  as  easy  to  devise  plant  for  i)ractically 
carrying  out  the  most  com)ilicated  and  novel  chemical 
proce.s.ses,  as  it  is  for  any  of  our  engineers  to  construct 
a  bridge  or  carry  out  any  other  routine  work  ;   and  it 
is  a  fact  that  there  are  chemical  engineering  works  on 
the  Continent,  which  either  are  the  sole  .source  for  the 
supply  of  certain  si)ecial   plant   reciuired  in  the  tar 
industry,  or  deliver  apparatus  of  a  butter  and  at  the 
same  time  cheaper  construction  than  we  can  obtain 
here.    It  might  be  desirable  to  attach  to  our  chemical 
laboratories,  as  a  tentative,  an  engineering  laboratory, 
where  all  sorts  of  ajjpliancos  could   be  devised  and 
con.structed,  and  the  conversion  of  laboratory  pro- 
ccs.ses  into  practical  industrial  ones  could  be  effected. 
There   are   some   iieople   who   are  opposed  to  the 
teaching  of  technical  chemistry  in  its  present  form, 
and  who  contend   that  the  only  proper  school  for 
acquiring  the  knowledge   of    technology,  or  technical 
chemistry,  is  to  be  found  in  practice.     In  its  present 
mismanaged   form    they    may    be   right,  when  pro 
fessors  are  placed  at  the  head  of  our  largest  technical  | 
colleges  who  have  never  in  their  life  done  an  hour's 
practical  work   in   any   manufactory   or  works,  and 
whose  only  cjualification  ajipears  tobe/ii/rc/y/scientific 
attainments.  Now  the  occupier  of  a  chair  of  chemical 
technology,   or  any   teacher   of   that  department  of  j 
scientitic   knowledge,   is,    in    my    opinion,    entirely  i 
out  of  place  and   simply    useless    as    far    as    the  1 
teaching  of  this  science    is    concerned,    unless    he  I 
possesses,    in    addition    to     his    scientific    attain-  | 
ments,     practical     knowledge     acquired     in     some 
works,   and    further,    unless    he    helps    himself   by 
constant    intercourse    with    manufacturers,    instead 
of  keeping,  as  most  of   our   professors  do,  carefully 
aloof  from  them.     Industry  and  science  must  work 
hand  in  hand,  for  each  can  learn  from  and  benefit  the 
other.     Ciiemists   intended   for  technical  work  who 
are_  wanting  in  previous  training   in  technology,  of 
which  chemical  engineering  is  really  a  part,  find  on 
entering  the  manufacturer's  works,  that  their  time  is 
so  much  taken  up  with  a  mass  of  mechanical  details, 
with   which   they   would,    under    other   and   better 
arrangements,  have  been  fairly  acquainted,  that  by 
the  time  they  have  mastered  these,   their  previous 
knowledge  of  chemistry  has  suffered.     It  must  also  be 
pali)able  that  a  chemist  intended  for  industrial  work, 
who  along  with  a  sound  training  in  chemistry  has 
also  ac(|uire(l  a  fair  knowledge  of  chemical  engineer-  ' 
ing,  must  be  better  fitted  for  his  work  than  tiie  man 
who  is  only  practically  ac(|uaintcd  with  the  handling 
of  china  basins,  phials,  and  a  Lieliig's  condenser.  \ 

In  the  year  18«;5  I  had   the  honour  of  delivering 


before  our  Section  at  this  College  two  lectures  on  the 
development  and  actual  position  of  the  alizarin  in- 
dustry,   and  I   then   invited   our   manufacturers   to 
establish  or   at   least   extend   this  industry  in   this 
country,  and  among  other  things  I  pointed  out  the 
natural  advantages  which  we  possessed  to  make  its 
establi.shment  a  commercial  success.    Since  then  the 
English  i)roduction  of  alizarin  has  considerably  in- 
creased, for  whereas  at  that  time  we  scarcely  supplied 
onetenth  of  the  home  market  re(iuirement.s,  to-day  one 
third  or  nearly  so  of  the  alizarin  used  by  our  dyers 
and  printers  is  of  English  origin.     Some  of  you  will 
perhaiis  remember  that  I  also  stated  that  20  per  cent, 
alizarin,  which  was  then  worth  2s.  (Jd.  per  lb.,  would 
shortly  come  down  to  Is.  3d.     I  well  recollect  that  by 
many  this  prediction  was  received  with  incredulity, 
and  by  others,  more  interested  in  this  matter,  even 
j  ridiculed.     Well,  gentlemen,  not  many  months  after- 
I  wards  the  price  was  reduced  to  Is.  3d.  jier  lb.,  while 
the  average  price  of  this  article  to-day  is  Ud.  )ier  lb. 
j  It   is  true  that  .some  of  the  materials  used  in   its 
manufacture  are  at  present  lower  than  formerly,  but 
'  !)d.  per  lb.   does  not  just  now  leave  the  producer  a 
!  legitimate  profit.     It  would  take  too  long  a  time  to 
go  fully  into  the  question  of  bow  this  enormous  fall 
in  price  was  brought  about,  but  I  will  briefiy  mention 
the  princijial  cause,  in  order  that  we  may  all  clearly 
understand    the    position   of    this   industry  at    the 
present    moment.      It   will  be    in    the   recollection 
of  some  of  you,   that  before  the  patent  had    run 
out     in     1883,     there     existed    a    combination     of 
the  alizarin  makers  in  Germany  which  had  resulted 
in  running  the  price  up    to  such  an   extent  that 
between  them  they  cleared  in  one  year  about  one 
million  sterling.     This    combination — after    issuing 
the  famous  circular  threatening  to  stop  the  supply  to 
Briti.sh  consumers  unless  they  agreed  to  extend  their 
contracts  at  this  fabulous  price  for  twelve  months 
beyond  the  time  of  the  exi)iration  of  the  patent — 
continued  to  subsist,  and  might  still,  ftir  all  we  know, 
have  been  in   existence  if  the  establishment  of  the 
alizarin  manufacture  in  this  country  had  not  jMit  an 
end  to  it.    It  is  the  development  of  the    alizarin 
industry  in  this  country  that  our  printers  and  dyers 
have  to  thank  for  a  cheaji  and  unlimited  sujiply  of 
alizarin.      It    was    the    development    of    this    new 
industry  which  the  combination  attempted  to  crush 
in  the  germ,  and  this  fact  accounts  for  the  present 
unremunerative  price  ;   and   this  endeavour  on  the 
part  of  some  powerful  Continental  colour-manufac- 
turing companies    to  crush  British  competition  by 
hook  or  by  crook  is  not  the  only  instance  of  such 
action.      No.v,  some  may  .say  that    with   all   this 
reduction  in  the  price  of  the  article,  our  dyers  and 
printers  are  not  one  iota  lietter  off  to-day  than  they 
were  when  it  was  much  higher.     I  would  just  invite 
such  ]iersons  to  consider  what  their  position  would 
have  been  if  the  combination  had  not  been  broken 
up.     Turkey  red  dyers,  printers,  and  merchants,  each 
and  all  of  them  would  have  been  at  its  mercy  ;  and  if 
it  had  so  pleased  the  Gernjan  combination,  it  might 
even  have  altogether  stopjied   our  export  trade   iu 
Turkey-red  or  alizarin  dyed  goods  by  exacting  jiro- 
hibitive  ]irices  from  our  consumers,  and  thus  diverted 
this  important  branch  of  the   dyeing  and   printing 
trade  also  into  the  hands  of  (ierman  manufacturers 
and  merchants.     Well,  gentlemen,  this  combination 
has  fortunately  ceased  to  exist.     There  is  at  iiresent 
an   over-jiroduction   of   the   article ;     its  price   will 
therefore  continue  for  a  while  at  a  low  point,  but  it 
will  scarcely  go  lower,  for  already  one  of  the  largest 
(ierman   works   has  had   to  admit   having   sulfered 
heavy   losses  from  its   manufacture,  and  others  are 
not  in  a  more  favourable  jiositioii.     We  may  there- 
fore safely  assume  that  whatever  the  intention  may 
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be  on  the  Continent  in  reference  to  thi.s  industry, 
tliose  manufacturers  will  not  continue  for  any  length 
of  time  to  i)roduce  the  article  at  a  loss.  Now,  1 
would  advise  our  manufacturers  of  alizarin,  wild,  in 
cousc(inciice  of  the  niaiKeuvres  of  their  foi'ci.nn  coiii- 
l)ctit<irs,  are  iKit  at  the  present  date  realisiiii;  legiti- 
mate profits,  to  stand  firm,  to  use  their  l)est  eti'orts  in 
further  improving  their  plant,  thus  saving  manual 
labour  and  economising  fuel,  and  to  trust  to  the 
exertions  of  their  countrymen  to  do  away  with  the 
jire.sent  anomalous  jiosition  of  the  alkali  and  acid 
markets,  and  then  they  will  again  realise  the  profits 
which  are  due  to  them  for  their  pluck  and  energy, 
and  lie  enabled  to  bid  defiance  to  any  foreign  compe- 
tition whatever.      Glreat  changes  have  taken  place 


The  export  of  alkali  from  Great  Britain  does  not 
give  the  true  position  of  the  Leblanc  .soda  manufac- 
ture. In  reviewing  the  following  table,  the  export 
has  been  about  stationary  for  the  last  tlirec  year.s, 
but  it  must  not  be  overlooked  that  it  includes 
ammonia  .soda,  and  that  there  is  annually  a  largely 
increasing  consumption  of  soda,  which  the  capacity 
of  the  existing  ammonia  soda  works  cannot  yet 
supply.  On  the  other  hand,  it  must  also  be  taken 
into  account  that  the  erection  of  new  ammonia  soda 
works  and  the  enlargement  of  the  existing  ones,  is 
rapidly  proceeding  on  the  Continent,  and  to  this  fact 
is  no  doubt  already  due  the  decreased  export  of 
alkali  from  this  country  to  lUissia,  Gcrniany, 
Holland,  Belgium,  and  France. 


EXPORT    OF    ALKALI. 


To  Russia  

Gormanj'  (.\u.striaand  Hungary  included). 

Holland 

lielgiuni 

France   

Spain  and  Canaries 

Ilaly 

United  States 

Other  Countries 

Total 


1883. 

Tuns. 
25,005 

1881. 

1885. 

Tuns. 
21.215 

Tons.    Cwts. 
23,036      fi 

36,095 

28,230 

23,702    11 

15,815 

14.300 

11,077    10 

7,735 

5,5(Jo 

5„305      5 

7,()55 

5,075 

6,143      2 

12,115 

14,385 

12,811    in 

11,120 

13.540 

13,240      5 

172,070 

15(i,015 

107.081    14 

59,410 

00,195 

68,349      7 

347,350 

328,120 

333,080    10  , 

since  1883.  We  no  longer  have  to  record  any  advan- 
tage in  the  prices  of  .soda  or  sulphuric  arid.  That 
which  seemed  most  improbable  has  actually  happened, 
and,  startling  as  the  as.sertion  may  seem  to  you,  the 
scale  has  been  turned  against  us.  The  German 
manufacturer  can  now  purchase  sulphuric  acid  very 
much  cheaper  than  we  can  ;  caustic  soda  is  not 
longer  of  the  same  importance  as  formerly,  as  many 
of  the  large  German  con.sumers  find  it  to  their 
advantage  to  causticise  for  themselves  the  cheaii 
ammonia  soda ;  and  as  for  ammonia  soda,  the 
Germans,  not  satisfied  with  their  triurniih  in  having 
made  themselves  independent  of  this  country,  are 
actually  exporting  soda  to  Great  Britain.  If  they 
cannot  as  yet  show  an  advantage  in  price  delivered 
in  Manchester,  because  of  the  heavy  carriage,  they 
are  already  doing  a  fair  business  in  this  article  in  the 
London  market  and  export  trade.  They  are  offering 
ammonia  .soda  (98  per  cent.)  in  London  at  £5  lO.s. 
per  ton,  while  the  price  f.o.b.  at  Antwerp  is 
M  17s.  (id. 

What  is  becoming  of  the  industries  of  Great 
Britain  1  For  more  than  half  a  century  England 
ruled  all  the  markets  of  the  world  for  soda,  her  chief 
stronghold  in  the  staple  chemical  industries  is 
threatened,  already  her  home  market  is  invaded  by 
the  foreign  producer.  An  important  article  of  exjKirt 
is  not  alone  in  danger  of  being  ultimately  lost  to  us, 
but  our  strongest  comi)otitors  in  foreign  countries 
can  already  purchase  this  all-important  article  more 
than  l.j  per  cent,  cheaper  than  we  can  in  this  country, 
and  thus  materially  les.sen  the  cost  of  production  of  a 
number  of  other  articles.  ]jut  this  .state  of  things  is 
not  confined  to  ammonia  .soda  ;  90  per  cent,  caustic 
soda,  made  most  likely  from  the  ammonia  soda,  is 
already  competing  in  the  Mancliester  market  with 
our  own  make,  and  is  even  preferred  to  ours. 


For  the  information  of  those  who  are  not  chemists, 
I  may  say  that  of  the  already  mentioned  primary  raw 
materials,  those  required  princiiially  for  the  manu- 
facture of  soda  (by  Leblanc's  or  Solvay's  proce.s.s),  and 
of  sulphuric  acid,  are— salt,  pyrites,  ammonia,  lime, 
coal,  and  nitrate  of  .soda.  AH  these  jirimary  raw 
materials,  as  already  mentioned,  are  cheaper  in  this 
country  than  in  Germany.  Still  the  German  con- 
sumers can  purchase  ammonia  soda  (98  per  cent.) 
iMivrreil  at  t/ieir  vorl-a  (again  taking  Manchester  and 
Frankfort  as  the  respective  centres)  at  £-i  7.s.  (id.  per 
ton,  whilst  the  ^Manchester  consumer  has  to  pay 
i'5  5s. — that  is,  about  15  per  cent,  more  than  his 
foreign  competitor.  This  is  a  consi<lerable  difference 
and  a  great  disadvantage  to  the  British  consumer, 
but  he  is  in  a  still  worse  position  as  regard.s  the  price 
of  sulphuric  acid,  for  the  price  of  this  article  d.o.v. 
CG°  Be.  or  about  17o"  Tw.,  delivered  in  carboys  free 
at  the  con,sumer's  w^orks,  at  similar  distances  from 
the  original  manufactory,  is  at  Frankfort  .£3  per 
ton,  but  at  Jlanchester  £3  17s.  (id.  per  ton.  The 
prices  delivered  in  tanks  free  at  the  manufacturer's 
works  are  of  course  in  both  instances  considerably 
lower. 

I  have  now  disposed  of  the  wages  question,  and 
of  .superior  chemical  .skill,  also  the  cost  of  Ijuilding 
materials,  but  I  anticijiate  the  remark,  that  i.s  all 
very  well,  but  the  Germans  are  siinjily  going  to  ruin 
with  such  iirices  as  these.  A  remark  like  this  would, 
however,  be  out  of  place,  as  both  these  ((notations— 
viz.,  for  the  soda  and  the  .sulphuric  acid  — are 
regulated  by  a  convention,  and  until  a  few  months 
ago  the  selling  price  of  snljihuric  acid  wa,s  actually 
10  per  cent,  lower  than  at  luosent,  and  it  is  obvious 
that  if  this  price  did  not  allow  a  sufficient  margin 
to  the  producer,  the  convention  would  not  have  been 
content  with  an  advance  of  Id  per  cent. 
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As  to  the  high  price  of  ammonia  soda,— which  is 
that  fonii  of  soda  which  most  csjiw-ially  interests  the 
coal-tar  iiiaiiufacturer, — the  expliiiiatioii  is  a  very 
simple  one,  while  the  causes  which  led  to  it,  as  well 
as  to  the  extraordinarily  hif;h  jirice  of  sulphuric  acid, 
must  lie  looked  for  in  a  similar  state  of  tlungs  to 
that  wliich  jilaced  us  in  such  a  singular  position  with 
regard  to  the  coal-tar  industry. 

The  manufacture  of  ammonia  soda  was  commenced 
in  this  country  in  1873,  by  Messrs.  Brunner,  Mond 
A  Co.,  who  had  a  license  to  use  M.  Solvay's  patents, 
of  which  the  principal  ones  expired  some  time  ago, 
M.  Solvay's  process  soon  established  its  superiority 
over  the  only  one  then  in  use,  known  as  Ijcblanc's, 
with  the  result  that  many  works  in  which  the  latter 
was  carried  on  had  to  be  closed,  and  most  of  those 
which  yet  continue  to  use  it  are  only  struggling 
for  existence.  The  hope  was  cherished  by  the 
Leblanc  soda  makers  that  an  increased  eximrt  and 
an  advanced  price  for  bleaching  ]iowder,  which  in- 
directly is  a  by-product  of  this  process,  would  compen- 
sate for  the  falling  olf  in  the  profits  on  the  principal 
article  of  manufacture — viz.,  soda, — but  both  these 
assumptions  do  not  appear  to  have  been  realised,  as 
the  following  table  will  show  : — 

EXPOKT  OF  BLE.^CHING   I'OWDEE. 

Quantities  in  Tons.  Value, 

1883   80,030     £480,278 

1884    80,,'')30     001,406 

1885    75,407     507,345 

£    s.  il.         £    s.     tl. 
The  market  value  fluotiiateil  in 

lS,S3fiuni 4     7  0    to    9  10     0 

Ditto  1884    y  10  0     ,,     7  10     0 

T»iltol885    (>  10  0     ,,     0     5     0 

The  price  for  bleaching  powder 

to-day  is  5  12  0 

The  dangers  which  now  more  than  ever  menace 
the  existence  of  the  Leblanc  soda  manufacture  are, 
the  possibility  of  utilising  the  by-product  obtained 
in  the  ammonia-.soda  iirocess  in  the  making  of 
chlorine  ;  the  great  piroVjability  of  a  further  reduction 
in  the  price  of  ammonia  soda,  which  is  already 
comparatively  lower  than  the  Leblanc  soda  ;  and 
last,  not  least,  the  new  competition  which  has  pre- 
sented itself  on  the  part  of  tiermany.  In  a  word, 
the  Leblanc  soda  manufacturer  seems  placed  in  a 
dilemma  in  whatever  way  he  regards  his  position. 
In  my  opinion  there  is  only  one  way  out  of  it,  and 
that  is  that  the  less  favourably  situated  manufac- 
turers reduce  the  nominal  book  value  of  tlieir 
present  works,  take  advantage  of  cheap  cajiital, 
cheap  .salt,  cheap  ammonia,  and  cheap  coal,  and 
erect  ammonia-soda  works  on  the  best  and  most 
approved  iirinciples.  There  arc  a  few  manufacturers 
in  this  country  who  make  ammonia  soda,  but  their 
outturn  is  as  yet  quite  insignificant,  and  unfortun- 
ately, as  I  think,  they  have  ado)itcd  a  system 
differing  from  that  of  which  the  efficiency  had  been 
proved.  We  are  certainly  yet  depending  for  the 
supply  of  bleaching  powder  on  the  Leblanc  soda 
process,  but  then  its  (consumption  is  limited,  and 
does  not  stand  in  any  proportion  to  the  productive 
capacity  of  our  Leblanc  soda  works,  which  are  now 
working  on  a  restriction  of  aliout  40  per  cent,  on 
their  output  of  bleach. 

I  am,  however,  not  called  upon  to  act  the  part  of 
adviser  to  our  alkali  manufacturer.s,  but  it  lies  in 
the  province  of  this  pajier  to  call  attention  to  the 
effects  of  the  want  of  enterprise  in  the  chemical 
industries,  and  these  are  serious  enough.  An 
important  portion  of  our  staple  industry  is  practically 
threatened  with  ruin,  other  industries  are  heavily 


handicapped,  while  the  development  and  jirogress  of 
new  industries  are  seriously  ini|)eded. 

Only  consider  the  disadvantage  at  which  our 
bleachers,  dyers,  scourers,  soap  maker.s,  woollen  manu- 
facturers, paper  makers,  and  coal-tar  coloni-  manu- 
facturers are  placed  with  regard  to  their  (ierman 
'  comiietitors,  who  can  purchase  these  absolute  neces- 
sities at  so  much  lower  prices  than  we  can.  That 
the  imjiort  and  export  trade  in  such  an  important 
article  as  soap  must  be  aU'ected  by  the  higher  jirices 
of  alkali  is  certain  ;  and  we  find  that  while  the  export 
;  of  soap  was  in  1884,  23,87i!  ton.s,  it  decrea.sed  in  188.'> 
'  to  -20, 1 1 3  tons. 

I  am  fully  aware  of  the  fact  that  many  are  still  jire- 
ferring  Leblanc  soda  ash  to  ammonia  .soda,  lint  this 
is  a  prejudice,  and  at  the  price  at  which  the 
Ciermans  can  purchase  the  ammonia  soda  it  will 
pay  them  far  better  to  use  the  latter,  and  in  the 
purely  exceptional  ca.ses  in  which  a  caustic  ash  is 
reijuired,  it  will  be  much  cheaper  to  add  to  the 
ammonia  soda  a  slight  percentage  of  caustic  soda,  or 
to  caustici.se  a  portion  of  the  former. 

We  will  now  jia-ss  on  to  the  consideration  of  the 
high  price  of  sulphuric  acid,  and  here  the  explanation 
is  far  more  pnzzling  to  arrive  at.  There  exists  no 
monopoly  ;  on  the  contrary,  I  should  think  that  at 
this  moment  plant  is  standing  idle  which  is  cajiable 
of  producing  100,000  tons  annually  of  sulphuric  acid. 
Our  vitriol  makers  (I  am  referring  to  tho.se  wlio  only 
make  sulphuric  acid  jier  s/',  and  not  to  those  who 
produce  it  for  decomposing  salt)  contend  that  if  they 
bad  to  sell  concentrated  sulphuric  acid  at  anything 
like  the  Cerman  price,  they  could  not  continue  to 
carry  on  their  business,  and  this  in  face  of  cheaper 
raw  materials  all  round.  The  logical  inference  from 
this  would  be,  inasmuch  as  the  labour  question  is 
here  also  only  of  secondary  importance,  that  the 
German  maker  must  either  be  in  possession  of  a 
superior  process  or  better  plant,  or  that  by  more 
economical  management,  by  better  organisation  and 
discipline  he  obtains  a  larger  yield,  or  perhaps  all 
these  su]i]iositions  are  correct.  It  is,  at  all  events, 
surprising  that  the  northern  alkali  makers,  with 
thousands  of  pounds'  worth  of  vitriol  plant  lying  idle, 
do  not  send  some  of  their  sur]ilus  stock  into  the 
Manchester  market ;  one  would  think  that  the  smallest 
profit  would  pay  better  than  allowing  the  plant  to 
deteriorate.  The  vitriol  could  be  delivered  in  iron 
tanks,  as  is  done  elsewhere,  and  I  do  not  doubt  that 
there  is  a  fair  market  for  it  at  a  reasonable  price  in 
this  city. 

It  may  be  of  value  to  some  of  our  vitriol  makers  to 
know  that  the  Griesheim  Chemical  Works,  near 
Frankfort-on-the-Maine,  have  turned  intoan  industrial 
process  ^larignac's  and  Lunge's  experiments,  which 
were  directed  towards  obtaining,  by  cooling  to  a  low 
degree  and  crystallising,  more  concentrated  sulphuric 
acid  and  monohydrate  from  weaker  suljihuric  acid. 
This  new  process  has  now  been  working  for  some  time, 
and  it  is  said  to  be  very  satisfactory  both  as  regards 
cost  and  <iuality.*  I  was  in  hopes  of  being  able  to 
give  you  this  evening  further  details  ;  the  necessary 
information,  however,  did  not  reach  me  in  time. 

I  have  so  far  attempted  to  bring  before  you  the 
special  atlvantages  which  we  po.ssess  for  the  develo))- 
ment  of  the  coal-tar  industry.  1  have  endeavoured 
to  indicate  the  cau.ses  which  have  led  to  the  ]ircsent 
liosition  of  this  industry  in  this  country,  and  also  the 
injurious  eti'ects  which  its  neglect  has  intlictetl  on 
other  industries,  and  with  your  indulgence  1  will  now 
briefly  refer  to  our  chances  of  removing  some  of  the 


•  English  Patent.  No.  9fi,  January  8, 1883 ;  German  Patent, 
No.  21.402  :  and  also  see  Hasenclever  (Chemische  Induatrie, 
No.  3,  .Marccli,  ISSl,  \\  83). 
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anomalies  to  which  I  have  referred.  The  (juestion  of 
improved  chemical  engineering  is  the  least  important, 
at  any  rate  for  the  present,  as  the  extra  cost  of  i)ro- 
curing  !</ieci'i/  plant  from  (Jermany,  disheartening  as 
sucli  a  course  may  be,  is  fully  balanced  by  the  greater 
cheapness  of  geneml  plant  in  this  country. 

The  ditticulty  in  the  case  of  the  ammonia  soda  is  at 
present  greater  ;  here  the  only  likely  chances  are 
either  that  our  enterprising  cajiitalists,  or  our  iiresent 
Leblanc  soda  makers,  will  bestir  themselves,  or  if  they 
cannot  be  moved,  we  must  trust  to  the  Germans  ;  the 
fact  alone  that  they  have  started  to  compete  in 
ammonia  soda  may  induce  jiractically  the  only  British 
maker  of  this  article  to  reduce  his  present  price.  But 
there  is  still  another  feature  in  the  case  which  may 
favour  a  reduction  in  the  price  of  this  article.  The 
i|uantity  manufactured  in  Germany  already  exceeds 
the  demand,  and  it  may  pay  the  makers  there  to 
export  it  at  a  still  lower  price,  or  even  at  actual  cost, 
in  order  to  pay  expenses,  the  profit  being  of  course 
made  on  the  sales  in  their  own  country,  where  they 
now  have  the  full  swing  of  the  market. 

The  fast-developing  ammonia  soda  manufacture  in 
Belgium  must  also  be  taken  into  account,  so  that 
there  is  at  any  rate  a  great  probability  that  the 
present  high  price  cannot  long  be  maintained. 

As  to  sulphuric  acid,  if  it  really  is  a  fact  that  our 
makers  cannot  sell  this  article  with  a  margin  of  profit 
at  the  same  price  as  their  German  competitors,  they 
must  either  remodel  their  works  or  alter  their  process, 
and  if  they  cannot  be  induced  to  do  this,  then  let  a 
few  larger  consumers  of  sulphuric  acid  combine  and 
put  up  their  own  vitriol  chambers  in  a  convenient 
locality,  adopting  all  the  improvements,  whatever 
they  may  be,  of  our  rivals. 

Now,  gentlemen, these  suggestions  forthe  immediate 
removal  of  some  of  the  obstacles  which  impede  the 
jirogress  of  the  coal-tar  and  other  industries  must  not 
be  understood  as  implying  that,  this  being  accom- 
plished, we  shall  at  once  regain  our  former  position 
m  the  markets  of  the  world.  What  is  wanted  aliove 
all  is  to  arouse  our  dormant  enterprise,  to  wake  up  to 
the  fact  that  our  natural  wealth,  by  itself,  no  longer 
affords  us  an  easy  opportunity  of  acquiring  fortunes 
as  in  days  gone  by,  and  that  the  ever-increasing 
activity  and  energy  of  our  rivals  has  actually  deprived 
us  of  industries,  for  the  carry  ing  out  of  which  we  possess 
every  natural  advantage.  Let  every  Engli.shman 
fully  appreciate  the  fact,  that  the  constantly  growing 
importance  and  extension  of  the  chemical  industries, 
and  the  bringing  out  of  new  products,  not  only  create 
new  collateral  industries,  but  also  materially  influence 
the  development  of  those  already  existing. 

After  all,  if  the  importance  of  any  industry  is  once 
thoroughly  understood  and  appreciated  by  the  nation, 
and  that  nation  possesses  everything  that  i.3  favour- 
able to  its  development,  there  will  always  be  men 
coming  forward  of  sufficient  talent  to  surmount  any 
other  difficulty,  and  once  such  an  industry  is  fully 
established  and  commences  to  expand,  all  the  other 
necessary  reiiuirements  will  present  themselves. 

DLSCUSSION. 

The  Chairman,  after  alluding  to  the  great  benefit 
which  papers  like  that  which  they  had  just  heard, 
conferred,  not  only  on  Lancashire,  but  on  the  com- 
munity at  large,  likened  the  author  to  one  of  the 
prophets  of  old,  standing  outside  the  walls  of  the  city, 
and  calling  upon  the  people  to  arouse  themselves 
from  their  lethargy.  He  had  shown  that,  notwith- 
standing this  country  possessed  raw  materials,  men, 
and  money,  yet  it  w'as  losing  valuable  indu.stries,  and 
that  even  in  its  own  .special  department  of  engineer- 
ing it  lacked  adaptability  and  energy.    They  must 


seek  out  the  causes  of  this  decay,  and  strive  to  regain 
their  old  supremacy. 

Mr.  Watson  Smith  called  to  mind  the  memorable 
words  of  the  late  Walter  Weldon,  F.R.S.,  in  his 
address  as  retiring  iiresident,  at  Newcastle-on-Tyne, 
9th  .July,  1884:— "It  is  not  willingly  that  I  have 
announced  a  new — and  much  more  serious  than  any 
previous — menace  to  an  industry  already  sorely  tried. 
How  much  I  should  have  preferred  to  have  been  able 
to  prophesy  smooth  things  with  respect  to  the 
Leblanc  process,  no  words  can  say.  Facts,  however, 
must  be  looked  in  the  face.  Nothing  can  be  less 
wholesome  than  the  atmosphere  of  a  fool's  paradise. 
And  the  watch-dog  at  the  gate,  who  gives  timely 
notice  of  the  approach  of  unwelcome  visitors,  at  least 
renders  such  service  as  is  in  his  power."  Two  years 
had  fled  since  these  words  were  uttered,  and  now  the 

1  voice  of  warning  was  again  heard.  Mr.  Levinstein 
had,  however,  sounded  an  alarm  extending  not  alone 
to  the  soda  industry,  but  to  other  chemical  industries; 
and  whilst  administering  warning  in  no  uncertain 
tones,  he  had  striven  to  the  utmost  to  apply  whole- 
some counsel  and  advice.  That  ilr.  Weldon  was  a 
prophet  indeed,  the  clear  statistics  and  logical  sen- 
tences of  Mr.  Levinstein  did  testify,  and  though  upon 
him  the  mantle  of  Mr.  Weldon  had  fallen,  his 
prophesying  embraced  a  wider  prospect,  and  the 
sound  of  it  went  forth  in  more  ominous  tones.    A 

^  panacea  for  the  evils  in  prospect  was  to  be  found  in 
unproved  education,  and  naturally,  what  ^Ir.  Levin- 
stein had  said  with  regard  to  teaching,  was  of  princi 
pal  interest  to  the  speaker.     He  begged  to  endorse 
what  had  been  stated  as  to  the  importance  of  teaching 

I  the  scientific  principles  involved  in  the  special  con- 

I  struction  of  apparatus  and  plant  for  chemical 
proce.sses  on   the  large  scale.     It  was  part  of  the 

'■  recognised  course  for  a  student  of  science  to  learn  in 

I  those  scientific  workshops — the  chemical  and  physical 

,  laboratories,  the  construction  and  use  of  apparatus. 

I  It  was  a  .scientific  process,  and  one  demanding  even 
more  judgment,  experience  and  skill,  to  pass  efficiently 
from  the  scientific  laboratories  to  tlie  manufacturing 
laboratories  or  workshops,  and  to  convert  ajtparatus 
for  dealing  with  grains  and  grammes  into  that  dealing 
with  tons,  and  further — dealuuj  in  the  inoxt  fconomiai/ 
manner.  Of  all  suljjects  connected  with  the  branch 
of  Chemical  Technology,  the  inculcating  and  teaching 
of  the  princijjles  of  the  economics  of  manufacturing 
operations,  can  least  adequately  be  done  by  those 
teachers  who  have  had  no  living  and  active  experience 
in  the  manufacturing  workshops.  It  was  also  hard 
to  conceive  any  capacity  for  setting  forth  the  princi- 
ples of  construction  as  adapted  to  apparatus  for 
chemical  jirocesses  on  the  large  scale,  except  in  cases 
where  practical  experience  had  been  gained — and  the 

^  more  painfully,  he  was  going  to  say,  the  better.     He 

;  could  well  remember  the  day  when,  in  the  majority 
of  cases,  the  free,  unshackled  exercise  of  chemical 
science  by  the  chemist,  was  zealously  excluded  from 
the  alkali  and  sulphuric  acid  works  of  this  country, 
chiefly  by  those  jilaced  in  authority  as  managers, 
to  w'hom  the  authority  of  the  chemist  was  as 
nothing,  who  jiractically  trampled  on  his  advice  and 
subverted  his  doctrines,  whose  watchword  as  well  as 
thunderbolt  was — "  Give  me  my  ounce  of  practice 
and  you  can  keep  your  ton  of  theory."  Thus,  and  as 
a  natural  consec|uence,  he  well  remembered  that  a 

j  man  investing,  e.ij.,  in  a  caustic  soda  jilant,  was  more 
frequently  than  not  almost  ruined  with  batches  of 
discoloured  caustic  ere  he  sailed  into  poit  from  the 
wild  ocean  of  "Rule  of  Thumb,"  with  the  newly- 

I  discovered  "  knack,"  of  making  it  white.  Relying  too 
much  on  rich  natural  resources,  as  Mr.  Levinstein  had 

;  so  well  pointed  out,  the  English  chemical  manufacturer 
had,  in  most  cases,  gone  too  much  on  the  "  knack  " 
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principle,  or  rather — want  of  principle.  There  are 
many  largo  scale  chemical  ]irocesse.s  that  must  lie 
carncil  on  night  and  day,  and  from  some  considerable 
experience  of  the  class  of  men  put  in  charge  of 
certain  of  these  processes — such,  (.;/.,  as  the  vitriol 
chandler  jirocess — the  speaker  was  not  at  all  sure  that 
considerable  annual  losses  were  not  suffered  through 
inattention  in  the  night  and  small  hours  of  the 
morning.  Now  in  a  country  like  (Germany,  where 
every  man  passes  under  military  discipline,  where 
the  duty  of  the  sentinel  and  the  watchman 
must  be  learnt  at  the  risk  of  the  well  -  known 
alternative  —  the  ounce  of  cold  lead,  it  may  be 
readily  conceived  that  the  efficiency  of  the  "  night- 
shifts  "  will  be  much  superior  to  those  in  this 
country,  and  so  for  the  most  part  nocturnal  losses 
t/iere  will  not  occur  to  nearly  so  great  an  extent 
as  here.  He  was  disposed  to  think  that  military 
discipline  was  an  important  factor  in  the  efficient 
organisation  of  German  works,  factories,  etc.  With  j 
regard  to  Mr.  Levinstein's  remarks  on  the  importance 
of  the  professors  of  .science  in  our  seats  of  learning 
keeping  in  touch  with  the  manufa(tnreis,  the  sjieaker  [ 
pointed  to  numerous  e.xamples  showing  how  this  had  i 
been,  and  is  generally  the  case,  in  (iermany;  and 
referring  to  older  times,  pointed  to  the  fact  that  the 
well-known  black-ash  vat  was  the  outcome  of  the  I 
consultation  of  the  German  alkali  maker,  Ciundelach,  I 
then  fresh  to  the  difficulties  of  lixiviating  Leblanc 
black  ash,  with  the  great  physicist,  Euti"  ot  Oiessen. 
He  surmised  that  there  was  benefit  derived  in  the  i 
outcome  of  that  consultation  on  both  sides,  for 
Gundelach  got  an  efficient  piece  of  apparatus,  and 
Buff"  learnt  something  of  the  natuie  of  the  crude  soda 
and  the  difficulties  of  handling  it  on  the  large  scale. 
Great  things  had  also  sprung  from  similar  consulta- 
tions in  this  country,  and  the  taking  counsel  together 
of  James  Young  with  Dr.  Lyon  Playfair  and  Professor 
Graham,  led  to  the  evolution  of  the  important  paraffin 
industry. 

^[r.  Giti.MSHAW,  referring  to  the  competition 
between  English  and  German  chemists,  said  that  it 
was  not  altogether  a  fair  stand-up  tight  between 
them,  but  was  complicated  by  the  question  of  Free 
Trade  and  Protection.  Xo  doubt  German  protection 
had  fostered  the  coal-tar  industry  there  to  such  a 
point  that  it  was  on  the  verge  of  over-production. 
If,  heretofore,  in  England  they  had  failed  to  compete 
with  foreign  countries  in  their  own  markets,  it 
might  fairly  be  ascribed  to  a  system  of  hostile 
tariffs,  and  not  to  technological  skill.  Now  was  the 
time  for  them  to  make  sure  at  least  of  the  English 
trade,  in  which,  if  they  were  beaten,  they  had  but  | 
themselves  to  blame.  If  they  strained  every  nerve  now, 
the  tide  might  turn  in  their  favour,  for  foreign  nations 
could  not  go  on  for  ever  selling  caustic,  alkali,  sugar, 
and  such  like  to  the  English  consumer  at  or  below  cost 
price  without  disaster  to  their  own  country,  though 
individuals  might  profit  through  a  protected  home 
trade.  The  Engli.sh  chemical  manufacturer  ought  to 
be  able  to  defy  foreign  competition  at  home,  while 
pressing  it  hard  in  its  own  markets  wherever  the 
duties  were  not  absolutely  prohibitive.  This  seemed 
to  be  the  case  with  the  aniline  industry,  and  it  : 
remained,  therefore,  for  the  Society  of  Ghemical 
Industry  and  the  colleges  of  science  to  point  out  the 
proper  method  of  jirocedure. 

l)r.  GonKX  thought   that  the  author  had  hit  the 
right  nail  on  tlic  head  when  he  urged  the  importance 
of  teaching  chemical  engineering  as  well  as  labora-  I 
tory  work  ;  but  he  also  thought  that  it  was  cheap  1 
education,  both  elementary  and  advanced,  by  reason  I 
of  .schools,  universities  ami  iiolytcchnic  institutions 
receiving  state   aid,   which    contributed    still   more 
largely  to  the  success  of  German  chemical  industries.  | 


The  author  specially  ascribed  this  success  to  the 
cultivation  of  chemical  engineering  in  Germany,  but 
for  him.self  he  would  divide  the  honour  between  the 
chemical  engineer  and  the  scientific  chemist.  Pure 
chemistry  had  become  so  extended  a  science  that  it 
was  necessary  nowadays  to  devote  one's  whole  time 
to  master  it  thoroughly  ;  hence  in  this,  as  in  techni- 
cal chemistry,  specialists  were  reijuired.  It  was  only 
when  these  worked  side  by  side  that  real  progress 
was  achieved.  Witness  the  number  of  important 
chemical  products  discovered  by  men  who  never  were 
in  chemical  works  at  all.  He  thoroughly  agreed  with 
Professor  Meldola's  views,  expressed  in  a  recent 
paper,  in  which  he  urged  the  importance  of  the  culti- 
vation of  fiure  science.  By  cheapening  education, 
inducement  would  be  offered  to  students  to  remain 
longer  in  laboratories,  to  pass  from  learners  simply 
to  become  experimentalists. 

!Mr.  Thomson  said  that  among  the  reasons  why 
English  manufacturers  so  often  failed  to  compete  in 
the  open  market  with  Germans  was  that  important 
question  of  education.  In  (Jermany,  science  formed 
part  of  a  man's  ordinary  education,  while  in  England 
more  importance  was  attached  to  the  study  of  dead 
languages  than  of  the  laws  which  governed  the  world 
of  to-day.  This  state  of  things  was  most  unsatisfac- 
tory ;  but,  sad  to  relate,  certain  so-called  learned 
Englishmen  were  as  proud  of  their  scientific  ignorance 
as  they  were  of  their  classical  knowledge.  It  was 
maintained  by  many  that  a  cla.ssical  education 
enabled  a  man  to  understand  his  own  tongue  better, 
besides  affording  a  species  of  gymnastic  training  to 
the  mind  ;  but  surel}'  a  study  of  modern  languages 
would  give  an  eiiually  good  mental  training,  besides 
being  of  distinct  use  to  him  in  the  work  of  the  world. 
But  above  all,  who  would  be  bold  enough  to  deny 
that  a  training  in  mathemathics  and  physical  science 
afforded  a  better  training  to  the  mind  than  all  the 
classics  put  together,  and  such  a  training  as  would 
enable  Englishmen  to  cope  with  the  world  in  arts 
and  manufactures,  and  hence  in  the  acciuirement  of 
wealth  ?  There  was  no  want  of  intellect  and  enter- 
prise in  the  nation,  but  it  was  fashionable  to  direct 
this  intellect  into  useless  channels,  and  this  was  why 
the  Germans  excelled  us.  blasters  were  selected  for 
boys  too  often  .solely  for  their  cla.ssical  attainments, 
with  the  grievous  result  that  their  pupils  grew  up 
crammed  with  words,  and  totally  ignorant  of  the 
subtle  and  beautiful  laws  of  nature.  Such  as  the 
boys  were,  so  would  be  the  men,  and  thus  we  had 
few  men  in  this  country  capable  of  turning  the  forces 
of  nature  to  account,  and  utilising  them  for  the  benefit 
of  themselves  and  their  country.  Would  that  there 
were  more  men  like  Mr.  Levinstein,  who  would  boldly 
define  the  causes  which  were  tending  to  deprive 
England  of  her  supremacy  as  a  manufacturing  and 
wealthy  nation,  and  point  out  the  remedies  essential 
to  the  cure  of  the  evil. 

l)r.  Baii.fa'  said  that  there  was  an  undoubted  feel- 
ing that  English  universities  and  colleges  were  not 
doing  all  that  they  might  do  in  this  matter,  and  there 
weie  many  who  looked  upon  the  elevation  of  the 
Owens  College  to  university  rank  with  a  feeling 
akin  to  distru.st.  This  was  a  mistake,  for  admitting 
even  that  the  adoption  of  a  university  regime  brouglit 
conservative  tendencies  in  train,  yet  it  must  not  be 
forgotten  that  Owens  College  still  remained,  and  was 
doing  for  the  technical  .student  more  than  she  h.ad 
ever  done  in  the  past.  This  Society,  also,  with  its 
powerful  organisation,  was  (juite  the  creation  of  recent 
years,  and  was  fully  competent  to  indicate  in  what 
direction  further  extension  of  teaching  was  desirable. 
More  science  and  l>etter  teaching  were  undoubtedly 
re<iuired  for  miihlle  -  cla.'^s  .schools,  and,  moreover, 
science  must  be  taken  uji  much  earlier  in  the  school 
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career,  and  until  this  lack  of  early  instruction  in 
science  was  remedied  no  considerable  improvement 
could  be  exi>ected  in  our  colleges. 

Mr.  Levinstein'  (in  reply)  thoroughly  agreed  with 
Mr.  Watson  Smith  that  the  three  years'  compulsory 
service  in  the  German  army,  with  all  its  disadvan- 
tages, had  its  .salutary  etlect  on  the  character  of  the 
men,  as  it  taught  them  general  discipline,  subordina- 
tion, punctuality,  etc.,  and  in  no  other  industry  were  ' 
these  qualities  more  needed  by  the  working  men  than 
in  the  chemical  industries.  Mr.  GriuLshaw's  remarks 
in  reference  to  the  fiscal  policy  of  England  and  1 
Germany,  did  not  apply,  in  his  (Mr.  Levinstein's) 
opinion,  to  the  observations  in  his  paper,  as  the 
duty  on  soda  did  not  in  any  way  explain  the  fact 
that  this  article  was  sold  at  a  lower  value  in  Germany 
than  in  this  country.  As  regarded  tlie  coal-tar 
colours,  Mr.  Grimshaw  was  labouring  under  a  delu-  ' 
sion,  as  there  were  no  duties  on  these  colours.  He 
would  recommend  Dr.  Cohen  to  carefully  peruse  his 
jiaper  when  it  appeared  in  the  .Journal,  and  he  would 
find  there  no  such  singular  statement  as  that  the  suc- 
cess of  Germany  in  the  coal-tar  industry  or  any  other 
chemical  industry  was  due  to  chemical  engineering. 
He  was  fully  alive  to  the  fact  that  for  striking  out 
new  lines  chemical  speciali-sts  of  talent  were  required, 
and  for  the  carrying  out  of  known  chemical  processes, 
chemists  of  sound  scientific  training  and  chemical 
engineers  were  wanted.  As  pointed  out  in  his  paper, 
our  present  scarcity  of  chemical  engineers  was  only 
the  natural  consequence  of  our  neglect  of  the  coal- 
tar  industry,  and  with  its  development  all  other 
requirements  would  spring  up  joari  jiaxm.  He 
i|uite  agreed  with  Dr.  Cohen  as  to  the  general 
excellence  of  Professor  Meldola's  last  paper  on 
the  development  of  the  coal-tar  industry,  of  which 
he  had  read  a  few  passages,  but  he  could  not  endorse 
the  Professor's  opinions  "  ilutt  it  in  now  ii  queMion  of 
chemical  and  not  of  economicul  science  that  is  press- 
inij  for  con,<i(leriition,"  nor  that  "the  Etujlish  mana- 
farturers  should  looJc  after  the  sciejice  and  leave  the 
tec/mi'jue  to  take  care  of  itself." 

After  his  reply,  Mr.  Levinstein  referred  to  his 
last  paper  on  Saccharine  (Journal  of  the  Soriefij 
of  Chemical  Jndustri/,  1S8G,  To — 7fi),  in  which  he 
pointed  out  the  likelihood  of  this  substance 
entering  the  market  as  a  commercial  product,  and, 
as  he  had  received  a  large  number  of  letters  on  this 
subject,  he  thought  that  it  might  be  of  interest  to 
many  to  hear  that  a  company  has  now  been  formed 
in  Germany  for  the  purpose  of  erecting  works  for  its 
manufacture.  Suitable  land  has  already  been  chosen 
near  Magdeburg,  and  it  is  expected  that  saccharine  will 
be  ottered  to  the  trade  in  the  beginning  of  next  year. 


The  Seventh  Meeting  cf  the  Session  was  held  in  the 
Rooms,  207,  Bath  Street,  on  l^nesday,  Jfth  May 
1SS6. 
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NOTES  OX  VISCOSITY  AND  OTHER  TESTS 
FOR   OILS. 

BY.    J.    J.    COLEM.\N,   F.I.C.,   F.C.S. 

The  author  regretted  that  he  was  not  able  to  be 
present  at  the  last  meeting,  and  to  join  in  the  dis- 
cussion upon  the  i)aper  of  Professor  Mills  and  that 
of  Mr.  Ellis,  but  as  he  had  perused  them  in  print, 
and  also  the  excellent  paper  read  by  Mr.  Boverton 
Redwood  at  the  London  Section,  perhaps  the  re- 
marks he  had  to  make  now  would  lie  more  carefully 
considered  than  otherwise  they  would  have  been.  The 
author  used  a  pipette  about  seventeen  years  ago  for 
determining  the  viscosity  of  oils  whilst  making 
some  experiments  with  spindle  oil  at  the  cejebrated 
carpet  works  of  John  Crossley  it  Sons,  Limited, 
Halifax. 

At  that  date  none  of  our  great  oil  merchants 
or  dealers  apjjcared  to  use  any  instrument  for  the 
determination  of  viscosities.  The  author,  however, 
introduced  regular  viscosity  determinations  at  the 
works  of  Young's  Oil  Company  about  fifteen  years 
ago,  and  the  instrument  used  for  many  years  is 
described  in  a  paper  read  to  the  Institute  of  Engi- 
neers and  Shipbuilders  of  Scotland,  :i4th  November, 
1872. 

At  the  same  meeting  a  discussion  arose  upon  oil- 
testing  machines,  and  remarks  which  coincide  very 
n.uch  with  those  of  Mr.  Redwood  were  then  made,  and 
which  was  to  the  effect  that  makers  of  mechanical  oil- 
testing  machines  generally  assume  too  much.  Such 
machines  give  an  idea  of  the  viscosity  of  the  oil 
(iPNaught's,  for  instance),  but  it  is  a  total  error  to 
assume  that  the  oil  which  gives  the  least  friction 
with  a  .small  testing  machine  will  also  work  with 
'  little  friction  on  a  piece  of  heavy  machinery,  or  vice 
versd  As  ilr.  Redwood  concisely  puts  it,  "the 
lubricant  must  have  such  viscosity  as  to  keep  the 
moving  surfaces  apart  at  the  maximum  jiressure,"  to 
which  I  will  add,  any  increase  of  viscosity  will 
augment  the  friction,  and  any  decrease  will_  also 
augment  friction,  the  former  resulting  from  friction 
amongst  the  particles  of  the  lubricant,  the  latter 
from  the  metallic  surfaces  approximating  too  closely. 
Hence  it  follows  that  the  suitability  of  an  oil  for  a 
particular  class  of  machinery,  can  only  be  determined 
I  by  trying  it  ujion  journals  or  bearings  of  the  same 
I  size  and  .suliject  to  the  same  pres.sures  as  that  of  the 
i  machine  itself. 

Once  determine  this  jioint  by  experiment,and  it  will 
be  found  that  a  particular  viscosity  is  .suitable  for 
the  work,  and  such  in.struments  as  the  pipette,  those 
of  Mr.  Redwood,  or  even  the  old  but  excellent  appa- 
ratus of  M'Naught,  can  be  u.sed  to  adjust  fresh  sup- 
plies exactly  to  the  viscosity  of  the  sample  known 
to  succeed  on  the  machinery. 

It  occurs  to  the  author  that  a  very  simple  means 
of  taking  viscosities  would  be  the  inversion  of  the 
pipette  method.  Instead  of  making  the  oil  to  run 
out  of  the  pipette,  why  not  allow  the  oil  to  run  into 
it,  noting  the  time  required  for  the  oil  to  ascend  from 
a  mark  on  the  lower  stem  to  a  mark  upon  the  upper 
one  ?  This  method  would  involve  closing  the  top  of 
the  pipette  with  a  temporary  stopper  (say  the  finger), 
and  thrusting  the  empty  pipette  down  to  a  certain 
point  below  the  surface  of  the  oil.    Moreover,  it  is  a 


300 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.     [June  29.  issfi. 


method  that  would  simplify  adjustments  of  tempera- 
ture, a  troublesome  operation  in  all  forms  of 
apparatus. 

The  oil  mif;]it  be  put  into  a  glass  tube  like  a  very 
large  test  tube,  u — b,  say  nine  inches  by  one  and  a 
half  inches,  fitted  with  a  cork  through  which  the 
stem  of  a  thermometer  di|iping  into  the  oil  is  made 
to  project.  By  dipping  this  tube  into  cold  water  on 
a  warm  day,  or  wanning  it  slightly  with  a  spirit  lamp 
on  a  cold  day,  and  moving  it  alternately  from  a  ver- 
tical to  a  horizontal  position  so  as  to  avoid  air 
bubbles,  the  contained  oil  could  ipiickly  be  brought 


c  to  the  point  d.    A  special  form  of  pipette,  with  the 

bottom  stem  of  uniform  bore,  should  be  adopted.  As 
the  temperature  of  the  oil  box  of  a  loconu)tive  engine 
is  generally  not  less  than  120',  and  as  most  lubricants 
should  be  compared  with  melted  tallow,  this  tem- 
perature is  not  too  high  for  general  u.se. 

In.struments  constructed  on  the  pipette  ]irinciple, 
such  as  those  of  Air.  Redwood  or  y\v.  Allen,  miglit 
bo  called  "  Oil  Transpirometers" — the  How  of  li(piid 
through  tubes  being  described  by  (irahani  as  "  liquid 
transpiration."  This  would  distinguish  them  from 
such  instruments  as  those  designed  by  our  townsman, 


SKETCH  TO  ILLU.STR.\TE  TKKM  VISCOSITY  AS  USED  I!Y  MU.  COLEMAX. 


I,  is  the  cylinder  containing  tlic  oil.  li,  tlic  cliamlicr  flllfd  witli  steam,  and  surrounded  by  the  outer  cylinder  K  (both  of  glass) ; 
the  steam  chamber  is  closed,  top  .and  bottom,  bv  indiarubhorplutcs,  C,  C.  t:.  C.  The  steam  bcinK  Reneratcd  in  the  flask  E,  passes 
by  the  pipe  into  the  chamber  B.  until  the  oil  readies  120*:  the  stopcock  is  then  opened,  and  the  time  taken  for  the  oil  to  run  out 
registered.    The  ajjparatus  is  made  of  such  size  as  to  aliow  rape-oil  to  run  througli  in  8  minutes  exactly. 


to  the  desired  temperature.     The  cork  and  the  ther- 
mometer being  then  removed,  and  the  pipette  substi- 


Oi\ 


KJ 


\^ 


tuted,  the  viscosity  of  the  oil  could  be  ascertained  by 
the  length  of  lime  recpiired  to  ascend  from  the  point 


Mr.  James  Napier.  Mr.  Napier  has  been  kind 
enough  to  send  one  partly  finished  from  the  work- 
sho))s  of  White,  the  optician.  It  reminds  one  very 
much  of  the  contrivances  of  Dr.  Joule  for  measuring 
the  mechanical  equivalent  of  heat — viz.,  a  horizontal 
paddle,  the  vertical  shaft  of  which  is  connected  by  a 
string  pa.ssing  over  a  pulley  to  a  falling  weight — the 
speed  of  the  fall  of  the  weight  measuring  the  resistance 
of  the  medium  in  which  the  paddleworks.  It  is  obvious 
that  if  the  specific  gravity  of  the  oils  being  comjiared 
be  identical,  then  tlie  true  viscosity  will  be  indicated 
by  the  falling  weight.  If,  on  the  other  hand,  the 
.sjiecific  gravity  of  the  oils  vary,  then  the  resistance 
will  be  partly  owing  to  viscosity  and  partly  to  the 
weights  of  oil  being  displaced  by  the  jiaddles  being 
jirojiortional  to  the  specific  gravity.  It  will  be  seen, 
liowcvcr,  from  the  annexed  sketch,  that  Air.  Napier's 
imiiroved  arrangement  is  not  a  paddle  which  sets  up 
motions  in  the  oil  to  any  very  serious  extent,  so  that 
it  becomes  a  fair  mea.stire  of  vi.scosity  ;  further,  tiie 
author  can  see  no  force  in  the  objecticin  of  ,Mr.  Red- 
wood that  the  friction  of  bearings  will  be  a  source 
of  error — as  if  sulKciently  accurate  for  ]Jr.  Joule's 
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experiments,  it  i.s  surely  so  for  a  commercial   oil 
test.* 

Iq  regard  to  the  oil  which  has  to  be  used  as  a 
standard,  probably  the  oil  known  to  apothecaries  as 
oil  of  sweet  almonds,  which  is  almost  pure  oleme,  is 
of  all  oils  the  most  constant  in  (piality.  Rape  oil, 
however,  is  certainly  the  most  extensively  used  and 
important  of  vegetable  oil.s  and  will  perhaps  main- 
tain a  preference  as  a  standard.     It  has  not,  how- 


L'nscrew  this  pin  to 
remove  top  piece  for 
ti  cleaning. 

'7? 


Section. 

A  A  A,  concentric  rings  ,'„in.  thiclc,  Jin.  deep,  on  circular 
plate  with  driving  gear.  B  H  H.  ditto.  With  stand  attached. 
I)  D.  C  C  C,  etc.,  spaces  of  i'„in.  between  the  fixed  and 
moving  rings,  to  be  filled  with  the  oil,  etc.  E  K,  jacketed 
vessel  to  regulate  teiuperature  of  oil,  etc. 


l'Ki:>ri,tTivt  SelUun. 
MR.   NAPIER'S  YISCOMETER. 

ever,  .such  a  constant  specific  gravity  and  viscosity 
as  .some  people  imagine.  The  author  has  not  had 
any  recent  experience  in  the  matter,  but  between  the 
years  1870  and  1880  sampled  a  large  number  of  tive- 
ton  parcels,  amounting  in  all  to  over  1000  tons. 
About  a  third  of  it  came  from  Stettin,  in  Germany, 
one-third  from  France  and  Belgium,  and  one-third 


was  English  crushed.  The  specific  gravity  of  the 
German  oil  was  invariably  915',  that  of  the  French 
and  Ik'lgian  912',  and  that  of  the  I'.ritLsh  910';to91G', 
corrected  fur  temiierature  at  GO'  F.  Possibly  the 
l<'rench  and  Belgian  oils  would  be  called  colza  by 
some  people,  but  the  brokers  always  quoted  it  as 
rape  oil,  and  the  price  coincided  with  Stettin  rape 
oil  of  .same  date,  ilustard  and  other  .seeds  seem  to 
find  their  way  into  the  rape  seed  used  by  Engli.sh 
crushers,  which  no  duubt  affects  the  specific  gravity 
of  the  oil.  Po.ssibly  the  ecpial  admixture  of  German, 
French,  and  British  oils  would  give  a  fair  standard 
—otherwise  a  rape  oil  standard  may  vary  as  seven  to 
eight,  or  more. 

The  author  is  glad  to  see  that  Mr.  Ellis  calls  atten- 
tion to  Maumene's  test  for  oils.  In  his  paper  read  to 
the  Philosophical  Society  of  Glasgow,  1874,  this  test 
was  jiointed  out  as  one  of  the  few  really  useful  tests 
suggested  by  chemists.  (See  Chemical  News,  vol. 
xxix.  Nos.  748—751.) 

NOTE    ON    :SIAU:MENE'S    TEST    FOR    OILS. 

BY   CHAELES  J.   ELLIS,   F.CS. 

Since  reacling  my  pajier  on  "  ^Laumend's  Test  for 
Oils"  before  this  Section  on  2nd  March,  I  have 
received  the  following  letter  from  M.  Maumene  ;— 

M.  Ellis,  F.CS.  „  .    , 

MoNSiEun  ET  ciiEK  Co^'I••Ei•;RE,— J  !ii  lu  avec  HU 
■  'rand  plaisir  I'article  du  Journal  of  the  Societ;/  of 
rheiniad  Indu^tr,/  (29  Mars  188G),  dans  lequel  vous 
cxposez  les  reelierclies  si  precises  que  vous  avcz  faites 
jiour  donner  ;i  ma  incthoile  d'essai  (ptantitatif  et  qiiali- 
tatif  des  huiles  une  extension  favorable. 

Voire  bienveillance  m'iiispire  seulement  un  regret. 
\^iiis  avez  connaissance  de  laon  travail  par  les  Comptes 
lUndiis  ct  Ic  Joiinitd  <le  I'hnrmtteie,  (Jes  journaux  out 
ddune  des  extraits  pen  eteudiis. 

Pennettez  nioi  de  vous  adre.sser  un  des  exeiuplaires 
qui  me  restent  oil  vous  trouverez  Ijeaucoup  plus  de 
details  et  oil  vous  vcrrez,  j'espere,  la  preuve  de  nion 
aiiplication  ii  resoudre  la  question  de  la  luaniere  la  plus 
gcnciale. 

(1)  Eu  diluant  les  huiles  siccatives  avec  1  olive  ou  une 
autre  huile  pour  evitcr  de  trop  forte  dcgageuient. 

(2)  En  faisaut  ]iliisieurs  preuves  avec  des  quantites 
dilK'i-enles  d'huile  (ou  du  melange  huileux)  etd'acide. 

50griiis.  de  melange  et  IScc.  d'acide. 
50  „  „  36        ,, 

100  „  ,,  18        ,,         etc.,  etc. 

Le  (lui  peruiet  de  calculer  ,avec  une  grande  approxima- 
tion la  tjiialitc  et  la  quantite  des  huiles  inconnues 
existant  dans  le  melange. 

^'ous  serez  luon  juge  et  si  vous  trouvez  hon  de  porter 
a  la  connaissance  iles  cliimistes  anglais  le  jugenicnt  que 
vous  pvononceiez  apres  la  lecture  de  mon  meinoire,  je 
vous  en  ser.ai  recounaissant. 

Veuillez  agreer.  Monsieur  ct  clier  confrere,  1  assurance 
de  iiies  sentimens  les  plus  distiiigues, 

Paris,  11  Avril  1S8(J.  E.  M.wmeke. 

As  M.  Maumen6  remarks  in  his  letter,  the  refer- 
ences wdiich  I  gave  were  only  short  abstracts  of  his 
original  paper.^nit  as  they  were  the  only  ones  given 
in  the  Royal  Society's  catalogue  of  scientific  papers, 
and  as  the  original  p;iper  (published  by  the  Imperial 
Rheims,    1852)   is  one,  a   copy   of   which 


*  Mr.  Napier's  latest  instrument  is  now  being  made  at 
■White's,  in  the  form  of  a  hollow  drum  revolving  vertically  in  a 
brass  cylinder,  the  diameter  of  wliich  slightly  exceeds  that  of 
the  drum.— June  23. 


Academy,  j-iiiti.i..^,  ..■---/  --  — ,  -  -  ■  „ 
appears  difficult  to  obtain,  I  trust  I  may  be  excused 
for  not  having  perused  it  before  reading  my  paper. 
I  have  now,  how^ever.  read  it  through  carefully,  and 
find  in  it  a  very  extensive  and  minute  description  of 
details  j\I.  Maumene  draws  attention  to  the  neces- 
sity for  admixture  of  another  oil  when  testing  the 
drvin"  oils  in  order  to  avoid  too  violent  an  action 
■'    °        '  b2 
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between  the  oil  and  the  acid  ;  however,  he  only 
records  one  or  two  exjieriments  on  this  subject,  and 
in  those  he  has  used  olive  oil  as  retarding  agent,  for 
which  the  rise  alone  is  about  -10°  C,  and  gives  no 
hint  as  to  the  using  of  mineral  oil.  I  am  still 
strongly  of  opinion  that  the  luse  of  mineral  oil,  on 
which  sulphuric  acid  has  a  comparatively  slight 
action,  is  much  to  be  preferred  as  a  retarding  agent 
to  olive  or  a  similar  oil,  for  the  following  reasons. 
My  experiments  led  me  to  the  conclusion  that  in 
order  to  obtain  the  most  concordant  and  reliable 
result.=,  the  maximum  temperature  attained  should 
not  exceed  (50°  C,  which  temperature  appears  to  be 
a  critical  one  in  many  chemical  reaction.s.  In  order 
to  be  able  to  fulfil  this  condition  with  the  least  pos- 
sible admixture  of  retarding  oil,  it  is  necessary  to 
choose  a  retarding  oil  on  which  suli'huric  acid  has 
the  least  action  practicable.  I>y  using  such  an  oil  as 
olive,  a  comparatively  small  range  of  temperature  is 
at  one's  disposal,  and  therefore  only  a  small  pro- 
portion of  the  mixture  could  consist  of  the  drying  or 
fish  oil  to  be  tested  if  the  above  condition  were  to  be 
fulfilled.  I  may  make  my  meaning  more  clear  by  an 
example.  Let  the  initial  temperature  in  all  the 
experiments  be  10°  C,  and  the  rise  in  temperature 
due  to  the  mineral  oil  in  a  mixture  containing  two- 
thirds  of  it,  10°  ;  the  rise  for  such  an  oil  as  olive,  40° ; 
for  an  oil  A,  120" ;  and  for  an  oil  15,  75". 
First,  using  olive  or  similar  oil  as  retarding  agent — 


Mixture. 


i  A,  t  Olive  . 
I  B,  i  Olive  . 


Maxiuium  Temperature. 


Range. 


(10'-l-35"-Ho)  =  60° 
a0'-l-3o'-f9-37')  =  51-37' 


1  5-63° 


Second,  using  mineral  oil  as  retarding  agent — 


Mixture. 

i  A,  5  Mineral 

i  B.  j  Mineral 


Maximum  Temperature. 


(10--M0'-H0')=G0° 
(10°-H0"-f23')  =  45* 


Thus  supposing  a  mixture  of  oils  A  and  B  in 
unknown  proportions  had  to  be  tested,  an  error  of 
i  in  the  experiment,  if  olive  oil  were  used,  would 
mean  an  error  of  about  {>";,  on  the  (|uantities  of  A  and 
B  in  the  mixture,  ^vhile  by  using  mineral  oil  the 
same  error  in  experiment  corresponds  to  only  3'3%. 

On  the  other  hand,  it  may  be  objected  that  it  is 
more  troublesome  to  determine  the  standard  rise  for 
the  mineral  oil  than  for  olive  ;  but  I  should  think 
this  a  very  slight  objection,  especially  in  laboratories 
where  oils  are  being  frequently  tested  ;  for  a  stock  of 
a  special  mineral  oil  can  be  kept  at  hand  for  which 
^the  standard  value  has  once  and  for  all  been  deter- 
mined, which  is  easily  done  for  various  jiroportions 
by  means  of  the  formula  given  in  my  paper  ;  and  I 
should  think  the  advantage,  which  appears  to  be 
gained  by  its  use,  should  more  than  counterbalance 
any  slight  extra  trouble. 

DISCUSSION". 

Professor  ^Iills  .said  that  it  had  been  alhged  that 
some  connection  existed  between  .specific  gravity  and 
viscosity.  On  this  point  there  ought  to  be  no  doubt 
or  uncertainty.  True  they  might  find  a  very  heavy 
oil  more  viscous  than  a  light  oil,  but  that  was  no 
evidence  of  a  relationship  between  the  two.  Mr. 
Coleman  had  suggested  almond  oil  as  a  standard  of 
viscosity,  but  did  not  sjiecify  what  class  of  almond 
oil  he  would  prefer— whether  that  from  sweet  or 


bitter  almonds.  All  those  who  used  Maumene's  test 
must  agree  with  !Mr.  Ellis  in  using  mineral  oil 
instead  of  olive  oil,  which  latter,  however,  often  gave 
good  results.  JIaumene  himself  would  be  the  first 
to  admit  the  use  of  mineral  oil  when  he  read  ilr. 
Ellis's  remarks. 

Mr.  Pattison  said  that  the  great  attention  which 
this  .subject  had  of  late  received,  was  perhaps  an 
evidence  of  the  existing  depression  in  trade  and  the 
resulting  desire  to  economise.  No  doubt  in  pros- 
perous times  great  loss  arose  from  the  use  of  unsuit- 
able oils,  and  any  process  which  would  aid  iu  the 
selection  of  suitable  lubricants  was  worthy  of  close 
attention.  From  the  discussions  on  papers  read  in 
Glasgow  and  elsewhere  they  had  learnt  that  neither 
specific  gravity  nor  viscosity  were,  either  alone  or  in 
combination,  absolute  measures  of  value.  For 
example,  sperm  oil— an  oil  of  low  gravity  and 
viscosity — was  an  excellent  lubricant.  Could  they 
ascertain  what  became  of  the  oil  which  was  put  upon 
machinery,  it  might  afford  some  evidence  of  the 
changes  it  underwent.  As  it  was  impossible  that  at 
the  temperature  of  friction  it  was  volatilised,  might 
it  not  be  decomposed  in  some  way  1  Hence  should 
they  not  direct  their  investigations  towards  those 
oils  which  were  most  unalterable,  and  lasted  longest 
in  use  ? 

!Mr.  Coleman,  in  reply,  said  that  there  was  no 
reason  to  sup])ose  that  lubricating  oils  dissipated 
themselves  in  vapour  or  gas,  or  that,  except  in  the 
case  of  vegetable  oils,  oxidation  occurred.  There 
were  other  fpialities  besides  viscosity  desirable,  but 
unquestionaiily  the  using  of  an  oil  of  proper  viscosity 
was  the  most  important,  or  the  con.seciuences  might 
be  serious  in  large  cotton  and  other  .sjiinning  mills. 
Sperm  oil,  which  had  about  half  the  viscosity  of  rape 
or  lard  oil,  was  best  adajited  for  spinning  machinery  ; 
but  of  late  years,  owing  to  the  scarcity  of  siicrni  oil, 
almost  all  sijinning  machinery  was  run  by  rape  or 
lard  oil  diluted  to  the  viscosity  of  sperm  oil  by 
admixture  of  niineral  oil,  hence  the  importance  of 
measuring  the  viscosity  of  mixed  oils. 

ACTION  OF  OILS  ON  METALS. 

BY   I.   J.    EETIVVOOD. 

Yeky  little  has  yet  been  published  in  regard  to  the 
action  of  oils  in  common  use  on  metals  with  whirh 
they  are  brought  in  contact  when  stored,  transported, 
or  employed  tor  the  lubrication  of  machinery  :  ai.d 
as  the  subject  is  of  importance,  especially  to  manu- 
facturers of  compound  lubricating  oils,  and  to  those 
who  use  such  oils,  the  following  record  of  the  results 
of  exjieriments  extending  over  twelve  months  will, 
it  is  confidently  hoped,  be  found  of  practical  value. 

Mr.  C.  W.  A'olney  has  made  a  few  experiments  on 
the  action  of  oils  on  brass,*  and  finds  that  of  olive, 
cotton-seed,  and  lard  oils,  the  first  has  the  most  action 
and  lard  oil  the  least.  Mr.  \V.  H.  Watson,  in  a  jiaper 
on  "The  Action  of  various  Fatty  Oils  upon  ('o]iper,"+ 
points  out  that  seal  ciil  has  more  action  than  sperm  oil. 

Dr.  Stevenson  Macadam  has  investigated  theaclit'n 
of  i>aratfin  burning  oils  on  metals,*  and  states  that 
the  action  varied  with  different  samjiles  of  such  oils, 
and  that  the  variation  was  not  traceable  to  the  pre- 
sence of  impurities.  Kngler,  however,  contendsjj 
that  mineral  oils  have  no  action  on  metals  if  free 
from  oxygen  and  air.      In  this  connection  it  may  be 


♦  Analyst,  vol.  viii.  p.  C8. 

t  Chemical  News.  vol.  x.xxvi.  p.  20O. 

J  .Inurnal  of  tlie  Chemical  .'Society,  vol.  iii.  p.  3.^5. 

S  Chemical  News,  vol.  xli.  p.  iSl. 
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TABLE     I. 

SHOWING  THE   ACTION   OF  DIFFERENT   OILS  ON   A   PARTICULAR  METAL. 


Weight  in  Grammes. 


Namoof  Metiil. 


Ikon 


Uhass... 


Tin 


Lead  ,. . 


Zinc 


COPPKR  . 


At  Start. 

3-713 

3-200 
3 -31)5 

3-3975 

3-U8 

2-028 


3-2.56 

3-2575 

3-218 


10-182 

11-230 

10  III 
Sill 

a -029 

8-9.'iJ5 
7-2905 
y-811 
10-511 


3-8(il 
3-0535 
2-8.-« 
2-011 

2-5:jo 

3-038.5 
3-512 
3-15-25 
2-352 


12183 

S-218 

e-817 

9-531 

8-2U 

7-7315 
0-1905 

G-835 

7-013 


0-199 

8177 

C-855 

7-812 

7-251 

7-952 

8-1575 

0-993 

4-500 


3-202 
1-251 


1-183 
1-207 
1  -(152 
1217 

1-193 

riiio 

l-L'Ol 


At  Finish. 


3-712 

3-1915 
3-3935 

3-3905 

3-1115 

2  929 


3-253 

3-2.535 

3-2175 


Percentage 
Loss. 


0-02(;u3 

0-17187 
0-01118 

0-20003 

OllUl 

-  (- 


009210 
0-12/79 
0-01.539 


Name  of  Oil. 


10-1795  0-02155 

Lost  —  ?  — 


10-111 
8-110 


9-021 


0-01929 
0-0S8C0 


Tube  broken 
7-2885  0  02713 

9  8115      ,     002517 
10-513        '      000951 


3-803 

3-0330 

2-831 

2910 

2-5-255 

3-0215 

3-511 

3-J.525 

2-350 


12-170 

8-2115 

6-8335 

9-518 

8191  , 

7-72G0 
01790 

6-808 

7  033 


0-199 
8-J87 


7-8215 

7-2175 

7-939 

8-0885 

7-0215 

1-516 


3-202 
1-2185 


IISO 
1-202 
1-0185 
1-213 

1-192 

11885 

1-200 


002.587 
0-0I0.-i7 

003100 
0-01970 
0-10(175 
002817 

0-08503 


0  05607 
001213 
0-19716 


Jlinci-al  Lub. 

Olive 
Rape 

Tallow 

Laril 

Cotton  seed 


Sperm 
Whiilc 
Seal 


Mineral  Lub. 

Olive 

Rape 
Tallow 

Lai-il 

Cotton-seed 
Sperm 
W  bale 
Seal 


Mineral  Lub. 

Olive 

Kai)e 

Tallow 

Lard 

Cotlon-seed 

Sperm 

Whale 

Sea! 


Mineral  Lub. 

Olive 

Rape 


0-16782     I    Tallo-w 
0-28000         Lard 


007113 
0-28211 


0-29502 
014198 


-?  - 

-/- 
0-01820 
0-16318 
0-81585 
—  ?  — 


0-109S1 


0-25380 
0-41125 
0-33209 
016133 

0-08382 
0-12605 
0  33222 


Cotton-seed 
Sperm 

Whale 

Seal 

Mineral  Lub. 
Olive 

Rape 

Tallow 

Lard 

Cotton-seed 

Sperm 

Whale 

Seal 


Mineral  Lub. 
Olive 


Rape 
Tallow 
Lard 
Cotton-seed 

Sperm 
Whale 
Seal 


Eemarks  on  Uil.s. 


Slighlly 
colour 


darkeuLd       in 


Contained  reddish  preci- 
pitate 


Much  thickened  and  con- 
tained reddisli-browii 
deposit 


Distinctly     darkened    In 

colour 
Coloured  bright  emerald 

green 

C'ontained    reddish-black 

precipitate 
Contained  slight  grc  enish- 

blaek  sediment 


Surface    gelatinised     for 
J-inch 


Reddish  in  colour 


Distinctly     darkened    in 

colour 
Had  a  greenish  tinge 


Remarks  on  Metals. 


Contained   a   (laky    gela- 
tinous deposit 


Contained  a  flaky  gela- 
tinous deposit 

Contained  a  flaky  gela- 
tinous deposit 

Reddish-brown  in  colour 


Rather  brown  in  colour 


Very  much  darkened  in 
colour 

Had  a  greenish  colour, 
and  very  much  thick- 
ened at  surface 


Contained 
deposit 


yellowish 


Partly  rusted 

Bottom  half  covered  w  ith 

rust 
Showed  traces  of  rust 


Showed  signs  of  rust 


Surface     covered 
dark  fllm 


■with 


Thick    slimy    deposit   on 

surface 
Thick   slimy    deposit   on 

surface 
Slight    slimy    deposit   on 

surface 
Thick   slimy    deposit   on 

surface 

Thin  yellowish  -  brown 
deposit  on  surface 

Covered  with  a  white 
deposit 


Covered     with    a    whita 

deposit 
Co\-ered     with    a    white 

deposit 
Large  deposit  on  surface 


Surface      covered     with 
slime 


Covered  with  a  thick  blue 
deposit 


Thick  deposit  on  surface 
Thick  deposit  on  surface 
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remarked  that  the  action  of  hydrocarbons  on  metals 
has  been  generally  considered  to  lie  due  toimimrities, 
such  as  water  and  slight  traces  of  jihenols  and  bases, 
which  most  commercial  jiaraffin  oils  contain,  on  ac- 
count of  the  ditliculty  of  entirely  removing  them. 

The  e.xperiments  were  made  iirinciijally  with  a  view 
todetennine  what  fixed  oils  are  best  adapted  for 
mixing  with  mineral  oils  for  lubricating  purposes. 

Metals  in  ordinary  use  w^ere  employed,  and  after 
being  thoroughly  cleaned,  washed  with  ether  and 
dried,  were  weighed  and  placed  in  cork  tubes  together 
with  1.5cc.  of  the  oil.  These  tubes  were  kept  for  12 
months  at  an  average  temjierature  of  about  80"  F.  in 
the  summer,  and  at  5(1°  to  .55'  V.  in  the  winter.  It 
should  be  mentioned  that  the  tallow  oil  was  solid  for 
four  months  during  the  winter  of  1884,  and  one  month 
at  the  commencement  of  the  winter  of  1885. 

After  the  laj'se  of  the  twelve  months,  the  oils  were 
all  poured  off  from  the  metals  and  set  aside  for  ex- 
amination, and  the  metals,  after  being  carefully 
washed  with  ether  and  cotton  wool,  were  dried  and 
weighed.  On  referring  to  the  tabular  statements  of 
the  results,  it  will  be  seen  that  in  the  case  of  one  iron 
and  five  zincs  the  metals  gained  in  weight  during  the 
exposure  to  the  action  of  the  oils.  This  increase  in 
weight  is  accounted  for  by  the  fact  that,  in  the  ca.se 
of  iron,  the  metal  contained  a  flaw  which  had  not  been 
noticed  and  which  became  filled  with  oxide,  and 
therefore  could  not  be  thoroughly  cleaned  ;  in  the 
case  of  the  zinc,  block  metal  had  been  inadvertently 
used  ;  and  in  all  five  cases,  the  rough  surface  had 
become  covered  with  a  deposit  which  could  not  be 
removed. 

Table  I.  shows  the  weights  of  the  different  metals 
before  and  after  exposure  to  the  action  of  the  oils, 
and  the  percentage  loss  sustained. 

In  order  to  facilitate  comparison  of  the  results,  a 
diagram  has  been  prejiared.  It  shows  the  percentage 
los.ses  as  given  in  Table  I.  The  results  obtained  with 
those  metals  which  gained  in  weight  in  the  manner 
described,  and  those  which  lost  nothing,  have  been 
omitted. 

On  referring  to  the  table  and  diagram  it  will  be 
seen  that — 

//■o»  is  least  affected  by  seal  oil,  and  most  bv  tallow 
oil. 

Jli-ass  is  not  allected  by  rape  oil,  least  by  seal  oil,  and 
most  by  olive  oil. 

Till  is  not  affected  by  rape  oil,  least  by  olive  oil,  and 
hiost  by  cotton-seed  oil. 

Lead  is  least  atl'ecteJ  by  olive  oil,  and  most  by  whale 
oil ;  but  wlmle,  laid,  and  speini  oils  all  act  to  veiy  nearly 
the  same  extent  on  lead. 

Ziii'-  seems,  by  the  four  actual  weighings  that  were  of 
any  value,  to  be  not  acted  on  by  mineral  lubricating  oil, 
least  by  lard  oil,  and  most  liy  sperm  oil. 

Cujiprr  is  not  allected  by  mineral  Inbricating  oil,  least 
by  sperm  oil,  and  most  by  tallow  oil. 

The  table  and  diagram  also  show  that— 

Mineral  LuhricatiiKj  Oil  has  no  action  on  zinc  and 
copper,  acts  least  on  brass,  and  most  on  lead. 

Olive  Oil  acts  least  on  tin  and  most  011  copper. 

Rape  Oil  lias  no  action  on  brass  and  tin,  acts  least  on 
iron,  and  most  on  copper. 

T'lUoir  Oil  acts  least  on  tin  and  most  on  copper. 

Lard  Oil  acts  least  on  zinc  and  most  on  cojiiior. 

Coltou-sicil  Oil  acts  least  on  lead  and  most  on  tin.  ■ 

Sperm  Oil  acts  least  on  brass  and  most  on  zinc. 

n'halr  Oil  has  no  action  on  tin,  acts  least  on  bras.s, 
and  most  on  lead. 

Scdl  Oil  acts  least  on  brass  and  most  on  copper. 

From  the  foregoing  results  it  will  be  seen  that 
mineral  lubricating  oil  has,  on  the  whole,  the  least 


action  on  the  metals  experimented  with,  and  sperm 

oil  the  most. 
_  F'or  lubricating  the  journals  of  heavy  machinery, 
either  rajie  or  sperm  oil  is  the  best  oil  to  Use  in 
admixture  with  mineral  oil,  as  they  have  the  least 
eti'cct  on  brass  and  iron,  which  two  metals  generally 
constitute  the  bearing  surfaces  of  an  engine.  Tallow 
oil  should  be  used  as  little  as  possible,  as  it  has  con- 
siderable action  on  iron. 

All  the  oils  were  examined  for  the  respective  metals 
with  which  they  had  been  in  contact,  by  the  follow- 
ing methods  : — 

/roH. ^.\gitate  the  oil  wilb  a  dilute  solution  of  nitric 
acid,  draw  oir  the  solution  and  evaporate  to  dryness  on 
the  water  batli  in  a  small  porcelain  basin.  Take  up  with 
water,  and  add  ammonia  and  sulpliuicttcd  liytlrogcn 
water. 

Brass. — See  coiiper. 

Till. — Extract  witli  ilibitc  liydrocliloric  acid,  evaporate 
solution  to  dryness,  take  up  witli  water  and  a  few  diops 
of  hydrochloric  acid,  and  to  this  add  a  few  drops  of  a 
mixture  of  a  .solution  of  ferric  chloride  and  ferricyanide 
of  potassium.  If  tin  be  present,  a  precipitate  of  "  Prus- 
sian blue  '■  will  lie  given. 

Lend. — Extract  with  dilute  nitric  acid  and  eva)i<iiate 
solution  to  dryness,  dissolve  in  water  and  test  with  sul- 
phuretted hydrogen  water. 

Zinc. — Extract  with  dilute  liydrocliloric  acid,  evapo- 
rate, bake  up  wilb  water  and  add  ammonia  and  ammo- 
nium siil|iliiile. 

Cupjier. — lOxtracl  with  dilute  nitric  acid,  and  evaporate 
(after  tlie  addition  of  a  few  drops  of  pure  sul]iliurieaciil) 
to  a  small  bulk  in  a  porcelain  Uisiu  in  order  to  remove 
all  nitric  acid.  Dilute  with  a  little  water  and  place  a 
new  clean  needle  in  the  solution.  The  needle  will  soon 
become  coated  with  a  liliii  of  metallic  cojiiicr  if  any  be 
present. 

The  chemical  examination  of  the  oils  appears  to 
aflbrd  the  most  trustworthy  guide  in  determining 
■what  metal  is  best  adapted  for  the  construction  of 
storage  tanks  for  the  diti'erent  oils  ;  as  in  some  cases 
where  the  percentage  loss  of  metal  arising  from  the 
formation  of  a  deposit  not  taken  up  by  the  oil  was 
high,  only  a  trace  (and  in  some  cases  no  trace)  of  the 
metal  was  found  iu  the  oil. 

Some  of  the  oils  have  both  a  dissolving  and  deposit- 
ing efl'eet,  while  others  have  only  one  or  the  other. 
Slight  traces  of  copper  and  zinc  were  found  in  the 
mineral  lubricating  oil,  althoughthe  weighings  showed 
the  metals  to  have  lost  nothing  ;  this  indicates  the 
importance  of  examining  the  oils  for  the  metabs. 

In  conclusion,  I  beg  to  thank  my  employers,  Jlessrs. 
Young's  Company,  for  allowing  me  the  time  and  u.se 
of  the  Addiewell  laboratory  for  carrying  out  these 
experiments. 
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Meelmr)  held  at  Cardiff,  1-Mh  April,  18S6. 


DR.   K.\MSAY  IN  THE  CHAIR. 


ESTIMATION  OF   MANGANESE. 

BY    E.    W.    ATKINSON,   B.SC. 

Some  little  time  ago  an  agitation  sprung  up  for  ren- 
dering uniform  the  analytical  nietliods  employed  by 
various  chemists  in  analysing  the  .same  products,  the 
very  laudable  and  desirable  object  being  to  do  away 
with  the  discrepancies  in  the  results  furnished  by 
different  chemists  as  far  as  might  be.  I  do  not  pro- 
pose to  enter  into  this  (juestiou  further  than  to 
suggest  that  the  most  practicable  way  of  arriving  at 
uniformity  is  by  each  one  publishing  his  experience 
in  the  work  with  which  he  is  most  familiar,  and  by 
the  publication  of  comi'arative  results  of  ditfcrcnt 
methods.  It  is  with  this  view  that  I  venture  to 
communicate  to  the  Society  the  conclusions  I  have 
come  to  in  resjiect  of  the  methods  in  general  use  for 
the  estimation  of  manganese  ;  not  that  I  am  able  to 
announce  any  new  iirocess  w'hich  is  perfection,  but  to 
point  out  how  the  results  obtained  by  dift'erent 
chemists  using  different  methods  vary  from  one 
another  and  to  show  why  the  variations  occur. 

Sellers  of  manganese  ore  have,  with  the  jirogrcss 
of  analytical  methods,  found  the  percentages  of 
manganese  in  their  ores  steadily  diminish,  and  they 
have  at  the  same  time  found  jirices  falling  so  that 
they  have  been  unable  to  make  the  latter  balance  the 
former.  In  the  earlier  days,  before  it  was  so  generally 
known  as  at  present  that  the  peroxide  of  manganese 
when  formed  in  presence  of  barium,  lime  or  zinc 
salts,  carries  down  with  it  important  quantities  of 
these  metals,  no  attempt  was  made  to  remove  them 
before  the  ])recipitation  of  the  peroxide,  and  thus  the 
latter  body  was  weighted  with  variable  amounts  of 
these  elements.  As  the  barium  often  amounts  to 
four  or  five  per  cent.,  the  lime  to  even  more,  and  the 
zinc  to  two  or  three  ])ercent.  of  the  ore,  there  can  be 
no- wonder  if  from  this  cause  alone  the  results  rose 
one  and  one  and  a  half  per  cent,  above  the  truth, 
and  the  first  stc)),  therefore — the  removal  of  the 
barium  by  the  addition  of  dilute  .sulphuric  acid  before 
oxidation  of  the  manganese — was. in  the  direction  of 
reducing  the  ajiparent  percentage  of  manganese  in 
the  ores.  The  removal  of  the  zinc  and  calcium  is 
not  such  a  simple  operation,  and  by  the  majority  of 
chemists  who  use  the  gravimetric  method  no  attempt 
.  is,  I  believe,  made  to  remove  them,  hence  the  results 
obtained  in  this  way  have  the  character  of  being  too 
high,  a  circum.stance  which  has  led  to  the  introduc- 
tion of  the  volumetric  method,  about  which  more 
hereafter. 

Another  very  serious  source  ^f  error  in  the  older 
methods  of  manganese  analysis  consisted  in  the  use 
of  tixed  alkalis  in  the  process.  It  hardly  now  needs 
to  be  insisted  upon  amongst  chemists  that  once 
sodium  or  potassium  salts  are  introduced  into  the 
solution,  the  energy  of  combination  between  the  man- 
ganese peroxide  and  the  alkalis  is  so  strong  that  it 
is  practically  impossible  to  separate  them.  The  ex- 
planation of  this  fact  is  doubtless  the  same  as  that 
of  the  calcium,  barium  and  zinc  being  carried  down 
with  the  manganese  peroxide — namely,  that  the  latter 
acts  as  an  acid  and  combines  with  bases  in  preference 
to  a  molecule  of  the  protoxide  of  manganese.  Weldon 
has  taken  advantage  of  this  in  his  process  for  the 
recovery  of  manganese  from  the  chlorine-still  li(iuors, 
by  introducing  a  certain  amount  of  lime,  which,  by 
replacing  the  manganous  oxide,  allows  a  larger  pro- 
portion to  be  peroxidised  to  ilnO.,.  In  analytical 
operations  the  only  way  to  a^oid  an  error  of  this 


kind  leading  to  high  results  is  to  avoid  the  use  of 
potassium  or  sodium  salts  in  any  part  of  the  process, 
and  to  replace  them  by  ammonium  .salts,  which,  even 
if  they  are  held  by  the  manganese  peroxide  during 
the  preciiiitation,  arc  completely  removed  by  the 
ignition  of  the  precipitate. 

"The  aliove  arc  the  main  sources  ot  error  which 
result  in  the  percentages  of  manganese  coming  out 
too  high,  and  it  w^ill  not,  therefore,  be  a  matter  of 
surprise  to  learn  that  the  same  ores  ten  or  more 
years  ago  were  reported  to  contain  two  and  three  per 
cent  more  manganese  than  at  present.  Thereis,  how- 
ever, an  error  acting  in  the  opposite  direction  in  the 
■estimation  of  manganiferous  iron  ores,  but  which 
sellers'  chemists  early  detected  and  corrected.  ihis 
lies  in  the  fact  that  peroxide  of  iron,  when  precipi- 
tated in  the  presence  of  a  manganese  salt,  invariably 
holds  more  or  less  of  the  latter,  and  thus  leads  to  a 
deficiency  of  manganese.  Sellers'  chemists  were 
careful  to  avoid  this  loss,  even  at  the  expense  ot  in- 
creased trouble  to  themselves,  by  redissolving  the 
first  precipitate  of  ferric  oxide  and  precipitating  a 
second  time,  whereby  only  traces  of  manganese  are 
retained,  the  remainder  going  into  the  filtrate  which 
is  added  to  that  first  obtained,  and  jiractically  the 
whole  of  the  manganese  is  in  tins  way  separated 
from  the  iron.  . 

In  considering  how  the  various  sources  ot  error 
above  mentioned  could  be  eliminated,  we  have 
been  led  to  adopt  the  following  i.rocedure,  which,  in 
principle,  is  the  old  gravimetric  method,  and  depends 
for  its  accuracy  only  on  attention  to  details,  combined 
with  a  recognition  of  the  fact  that  the  first  precipi- 
tated peroxide  of  manganese  is  impure,  retaining 
both  lime  and  zinc  oxide  when  these  are  present  in 
the  original  ore,  as  they  usually  are  Starting  with 
the  ore"  finely  ground  and  well  dried,  we  weigh  out 
one  to  two  grams  according  to  its  richness  m  man- 
ganese, and  having  dissolved  it  in  from  ten  to 
twenty  cc  of  pure  hydrochloric  acid  in  a  small  beaker 
iirovided  with  a  glass  cover,  we  heat  with  the  cover 
on  until  the  chlorine  liberated  is  completely  expelled. 
From  five  to  ten  cc.  of  dilute  sulphuric  acid  (strength 
one  to  six)  are  added,  and  the  mixture  carefully 
evaporated  to  dryness  in  the  beaker  upon  a  warm 
part  of  the  hot  plate,  the  evaporation  being  con- 
ducted .slowly  to  avoid  risk  of  spirting.  When  dry 
the  beaker  is  gradually  advanced  to  the  hottest  part 
of  the  plate,  where  it  is  allowed  to  remain  until 
there  is  no  longer  any  acid  smell  to  be  detected, 
after  which  the  beaker  is  cooled  and  ten  tfl  hfteencc. 
hydrochloric  acid  added  to  the  residue.  This  is  then 
warmed  until  solution  is  completely  eflected,  alter 
which  the  li.iuid  is  diluted  and  hiterecl  through 
Swedish  paper.  The  filtrate  contained  in  a  large 
narrow-sided  beaker  is  nearly  neutrahsed  with 
ammonia,  and  finally  neutralised  entirely  with 
ammonium  carbonate  .solution,  until  the  .solution 
attains  a  dark  reddi.sh-brown  colour,  upon  which 
twenty-five  to  thirty  cc.  of  a  strong  oily  .solution  of 
ammoniumacctateareadded,andabout.,OOcc.of  water. 
Thecoverbeing  replaced,  the  beaker  is  placed  upon  the 
hottest  part  ol'^the  plate,  and  allowed  to  remain  there 
until  the  liuuid  just  begins  to  troth.  It  al  owed  to 
remain  longer,  the  basic-ferric  acetate  which  has  in 
the  meantime  separated,  becomes_  sbmy  and  will 
refu.se  to  filter,  but  if  the  beaker  is  removed  when 
boiling  first  sets  in  distinctly  no  diftculty  whatever  is 
experienced,  filtration  goes  on  rapidly,  and  the  pro- 
cii'itate  is  easily  washed  with  hot  water  containiiig 
one  per  cent,  of  ammonium  acetate.  The  filtrate  is 
collected  in  a  wide,  lipped  beaker  and  set  upon  the 
hot  plate  to  evaporate,  whil.st  the  washings  are 
collected  in  a  smaller  beaker  and  added  afterwards  to 
the  mala  portion  of  the  filtrate. 
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The  precipitate  is  next  transferred  by  means  of  a 
platinum  sjiatula,  as  far  as  possible,  to'  the  original 
beaker,  and  ^vhat  remains  on  the  filter-jiaper  is 
washed  tlirouph  by  solution  in  hot  hydrochloric  acid. 
The  solution  of  ferric  chloride  thus  olitained  is  again 
neutralised  and  precijiitated  by  ammonium  acetate  as 
before  ;  the  second  filtrate  contains  tlie  remainder  of 
the  manganese,  and  the  collected  filtrates  are  then 
niixed  and  evajwrated  to  about  lOOcc.  cr  150cc. 
This  licjuor  is  filtered,  if  necessary,  into  a  flask, 
cooled,  and  bromine  added  in  small  portions,  and 
until,  with  continued  shaking,  it  fails  to  dissolve  any 
further  (|uantity.  JJuring  this  oxidation,  as  much 
efl'ervescence  fakes  place  owing  to  the  decomposition 
of  the  ammonium  salts  by  the  bromine,  it  is  necessary 
to  keep  the  neck  of  the  Mask  constantly  closed  by 
means  of  a  watch  glass,  and  to  rinse  into  the  beaker 
anything  which  collects  upon  it.  When  the  oxidation 
is  complete,  the  broniinised  li(juid  is  washed  from 
the  flask  into  the  beaker  in  which  the  liciuid  was 
evaporated,  diluted  with  wafer,  and  an  excess  of 
strong  ammonia  added  ut  once.  The  hydrated 
peroxide  of  manganese  is  thus  precipitated  in  a 
form  in  which  it  can  be  readily  and  quickly  washed 
even  on  Swedish  filter-paper.  The  beaker  containing 
the  precipitate  is  heated  on  the  plate  in  a  good  di  aught 
until  it  just  begins  to  boil,  after  which  it  is  jilaced 
on  one  side  to  settle  and  then  filtered.  The  pre- 
cipitate must  be  washed  with  a  mixture  of  dilute 
ammonia  and  hot  water,  which  we  do  by  blowing 
at  the  mouth  jiicces  of  two  wash-bottles  at  the 
same  time  ;  after  a  little  practice  it  is  not 
difficult  to  make  the  two  streams  tolerably  regular 
and  uniform. 

The  nitrate  contains  the  gicater  ])art  of  the  lime 
and  zinc,  but  sufficient  remains  in  the  precipitate  to 
render  a  second  treatment  with  bromine  and 
ammonia  necessary.  The  precipitated  hydrated 
jieroxide  of  manganese  is,  therefore,  removed  from 
the  funnel  by  the  same  means  as  the  basic  ferric 
acetate  before  described,  and  dissolved  in  the  .same 
beaker  in  which  it  was  precipitated.  The  acid  solu- 
tion is  to  be  carefully  neutralised,  leaving  the 
solution  ratlier  acid  than  ammoniacal,  and  it  is 
advi.sable  to  add  about  ten  cc.  of  ammonium  acetate 
solution,  which  helps  to  render  the  oxidation  more 
regular.  The  treatment  with  bromine  and  ammonia 
is  carried  out  exactly  as  before,  and  the  manganese 
precijiitate,  now  freed  from  all  but  mere  traces  of 
zinc  and  lime  salts,  is  collected  upon  a  (Swedish 
filter,  well  wa.shed  with  dilute  ammonia  and  hot 
water,  dried  in  the  steam-oven,  ignited  over  the  blow- 
pipe and  weighed  as  Mn^Oj.  If  the  precipitate  were 
washed  with  hot  water  alone,  the  precijutate  would 
after  a  while  show  a  tendency  to  pass  tluough  the 
paper,  which  is  avoided  by  the  use  of  dilute  ammonia 
in  conjunction  with  the  hot  water. 

It  would  appear  unnecessary  to  give  a  word  of 
caution  against  allowing  the  strongly  ammoniacal 
.solution  to  remain  at  the  boiling  temperature  in  con- 
tact with  the  glass  beaker,  were  it  not  that  some 
chemists  occasionally  allow  this  mixture  to  remain 
all  night  in  a  warm  place.  As  hot  ammonia  very 
strongly  attacks  glass,  jiossibly  this  may  exjilain  some 
discrepancies,  amounting  to  one  and  two  per  cent., 
between  sellers'  and  receivers'  results.  Carried  out 
as  above  directed,  the  process  is  a  long  and  tedious 
one,  but  the  results  obtained  are  much  more  concord- 
ant than  when  only  a  single  precipitation  is  resorted 
to,  and  fall  below  the  latter  from  four  to  five-tenths  of 
one  per  cent. 

0^ying  to  the  length  of  time  occupied  in  the  gravi- 
metric method  of  estimating  manganese,  we  naturally 
sought  a  more  rapid  one,  and  if  iiossible  a  volumetric 
process.     Experiments    showed    that    for    i)ractical 


purposes,  with  ores  containing  numerous  impurities, 
there  was  only  one  process  which  showed  indications 
of  being  a  workable  one.  I  allude  to  that  ))roposed 
and  worked  by  our  member,  Mr.  John  rattin.son,  of 
Newcastle-Ujion-Tyne,  and  I  need  not  therefore 
occupy  tlie  time  of  the  meeting  with  any  account  of 
the  methods  founded  upon  the  use  of  potassium  per- 
manganate or  other  oxidising  agents. 

The  process  which  goes  under  Mr.  I'attinson'sname, 
and  which  I  shall  speak  of  as  Me  voluyiutric  piveess, 
par  rjre//<  lire,  \shased  upon  an  observation  of  that 
gentleman  that  a  soluble  salt  of  manganese  in  presence 
of  a  certain  proportion  of  a  ferric  salt,  is  completely 
oxidised  by  bromine  water  or  bleaching  powder  solu- 
tion to  the  state  of  peroxide  of  manganese.  !Most 
volumetric  methods  have  hitherto  failed  from  the 
difficulty  of  converting  more  than  a  pro)iortion  of  the 
manganese  into  the  state  of  MnOo,  but  Mr.  Pattinson 
asserts  that  this  takes  place  when  fen  ic  chloride  is 
present,  and  Dr.  Kessler  also  states  that  zinc  chloride 
is  equally  effective.  In  the  older  methods,  where  no 
base  was  present,  the  impossibility  of  completely 
oxidising  the  Jin  to  Mn02  was  due  to  the  combina- 
tion of  some  of  the  ]\InOo  tirst  formed  with  a  portion 
of  the  MnO  present,  tints  preventing  its  oxidation. 
The  presence  of  ferric  or  zinc  salts,  it  is  presumed, 
allows  of  the  rejilacement  of  the  !Mn(>,and  thus  effects 
complete  oxidation  to  MnO;,.  We  carry  out  the  pro- 
cess nearly  as  described  by  Mr.  rattinson,  adding 
only  a  few  details  which  are  not  mentioned  in  his 
paper.  We  weigh  tut  OTigrm.  or  0  (igrin.  of  an  ore 
containing  about  20  per  cent,  manganese,  dis.solve  in 
7  or  8cc.  of  strong  hydrochloric  acid,  and,  when  dis- 
solved, wash  the  whole,  without  filtering,  into  a  large 
narrow-sided  beaker.  When  cold  it  is  neutralised 
with  preci])ifated  carbonate  of  calcium,  until  the 
liquid  assumes  a  reddish  hue.  40  or  .'Occ.  of  satu- 
rated bromine-water  are  added,  and  the  mixture 
allowed  to  stand  in  the  cold  for  half-an-hour.  At 
the  expiration  of  that  time  the  beaker  is  nearly  filled 
up  with  boiling  water,  and  jirecipitated  carbonate  of 
calcium  added  until  there  is  no  further  efl'ervescence, 
and  part  of  the  carbonate  is  evidently  unacted  upon. 
A  small  quantity  of  s]iirits  of  wine  is  then  added,  the 
whole  well  stirred,  and  the  precijiitate  allowed  to 
settle.  The  clear  licjuid  is  filtered  off  and  fresh  boil- 
ing water  added  to  the  residue  in  the  lieaker,  a  little 
spirits  of  wine  being  used  to  reduce  any  permanganate 
which  is  formed.  The  hltrafion  and  washing  are 
repeated  until  the  filtrate  when  cooled  no  longer 
turns  blue  an  iodised  starch-paper.  I>uring  the 
washing  about  f!)  to  2'.">grm.s.  of  pure  granular 
ferrous-ammonium  sulphate  are  weighed  out,  washed 
into  the  beaker  in  which  the  precipitation  took  place, 
and  about  30  to  50cc.  of  dilute  sulphuric  acid  added. 
The  filter  containing  the  iireci])itated  manganese  per- 
oxide is  then  iilaceiQn  tlie  beaker,  and  the  latter  is 
quickly  dissolved  by  the  oxidation  of  a  portion  of  the 
ferrous  salt  into  ferric  sulphate.  The  remaining 
ferrous  ironis  then  titrated  with  potassium  bichromate 
in  the  usual  way.  The  difference  in  the  number  of 
cubic  centimetres  of  bichromate  solution  used  from 
the  number  which  the  original  weight  of  the  ferrous- 
ammonium  sulphate  would  have  required  if  directly 
titrated  is  a  measure  of  the  (piantity  of  Mn02 
present,  and  if  we  assume  that  the  manganese  is 
jiresent  entirely  in  that  form  we  have  an  accurate 
and  ready  means  of  estimating  the  percentage  of  that 
element  in  the  ore.  For  rapidity  and  simiilicity  the 
volumetric  process  leaves  nothing  to  be  desired  ; 
dujilicate  experiinents  agree  within  very  narrow 
limit.s,  and  if  we  accept  the  assuini)tion  that  the 
presence  of  ferric  chloride  enables  the  comjilcte 
oxidation  of  the  manganese  to  the  state  of  peroxide, 
no  other  jirocess  can  compete  with  it. 
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We  have  made,  in  the  course  of  our  -(vork,  a  large 
number  of  manganese  estimation.s  by  each  of  the 
methods  above  de.scribed,  and  as  in  a  large  proportion 
of  the  cases  Jlr.  Tattinson  has  also  analysed  the  .^ame 
ores,  I  can  say,  with  the  knowledge  of  his  figures, 
which  of  course  I  am  precluded  from  giving,  that 
■when  using  the  same  process  our  results  have  never 
varied  by  more  than  one-tenth  of  one  per  cent.  So 
much  can  certainly  not  be  said  for  the  results  of 
■various  chemists  ^\ho  have  used  the  gravimetric 
proce.ss;  nevertheless  I  have  been  confronted  with  the 
fact  that  in  my  own  hands  the  results  obtained  by 
using  the  two  methods  described  in  this  paper  have 
never  coincided  except  when  the  ores  contain  very 
small  percentage.s  of  manganese — less  than  live  per 
cent.  I  was  unable  to  persuade  myself  that  the  four  or 
iive-tenth.s  of  one  jier  cent.,  which  the  gravimetric 
method  almost  invariably  yields  more  than  the 
volumetric,  was  due  to  impurities  retained  by  the 
bydrated  peroxide  of  manganese  after  the  double 
precipitation.  Some  results  I  give  below,  which  show 
how  much  the  percentage  of  manganese  by  the  two 
methods  differs,  and  the  fact  that  in  many  cases  in 
■which  the  comparison  could  be  made,  my  results 
agree  with  those  of  Mr.  Pattinson,  indicate  that  the 
di,screi>ancy  lies  in  one  of  the  two  methods,  and  not 
in  the  manner  of  carrying  out  the  experiment.  To 
put  this  to  the  test  I  made  use  of  a  sample  of  ■well- 
crystallised  manganous  sulphate,  which  had  the 
following  composition  : — 

Manganese  oxide  (MnOI 23-61 

Sulphuric  oxide  (8O3)    4101 

Water   35-35 

10000 

The  manganese  was  determined  by  precipitation  by 
sodic  carbonate  in  a  jilatinum  dish,  using  every 
jiossible  precaution  to  obtain  the  precipitate  free  from 
alkali,  and  the  suliihuric  acid  found  agrees  almost 
theoretically  with  the  manganous  oxide.  The  com- 
position of  the  salt  having  been  a.scertained,  a  known 
weight  was  made  up  to  half-a- litre,  and  the  manganese 
contained  wa.s  determined  gravimetrically  by  means 
of  the  bromine  and  ammonia  process,  and  by  the 
volumetric  jirocess.  In  the  latter  case  a  considerable 
exce.ss  of  ferric  chloride  was  added,  and  the  exjieri- 
ment  carried  out  in  exactly  the  same  manner  as 
described.  Calculated  upon  the  manganous  sulphate 
taken,  the  following  percentages  were  found  : — 

B.V  precipitation  by  sodic  carbonate    2361 

,,              ,.              ,,    broniine-aninionia. .    'S.Vo'Z 
,,  volumetric  process '23-10 

We  see  from  this  experiment  that  whilst  the  two 
gravimetric  processes  agree  very  closely,  the  volumetric 
method  givesaresult  which  isabout  four-ten  thsper  cent, 
below  the  others,  an  amount  iiuite  comparable  with 
the  difference  between  the  results  of  the  two  methods 
when  applied  to  manganiferaus  iron  ores.  I  regret 
that  pressure  of  other  work  has  prevented  me  carrying 
out  these  experiments  in  more  detail  ;  it  would  have 
been  more  satisfactory  to  me  if  I  could  have  had 
figures  to  present  to  the  meeting  which  would  have 
explained,  without  doubt,  the  cause  of  the  deficiency. 
To  my  own  mind  there  seems  every  reason  to  attribute 
the  difference  to  the  incomplete  oxidation  of  the 
manganese.  I  have  already  referred  to  the  extreme 
difficulty  of  obtaining  perfectly  oxidised  manganese 
peroxide;  those  who  remember  Dr.  Alder  Wright's 
paper  on  the  oxides  of  manganese,  will  know  that  after 
trying  almost  every  conceivable  mode  of  preparing  the 
peroxide,  he  found  that  the  products  invariably 
showed  a  deficiency  of  oxygen.  In  the  light  of  his 
results,  and  of  the  experiments  I  have  myself  made, 
I  have  come  to  the  conclusion  that  whilst  the  presence 
of  _  a  ferric  salt  does  permit  of  a  higher  stage  of 
oxidation  being  attained  than  when  it  is  absent,  there 


still  remains  a  portion  in  a  lower  state  of  oxidation, 
and  that  this  accounts  for  the  lower  results  found  by 
the  volumetric  process.  Formation  of  permanganate 
in  presence  of  FeMt'ln,  and  reduction  by  alcohol,  also 
leads  to  a  deficiency  in  the  amount  of  oxygen 
present. 

If  we  take  what  seems  to  be  a  general  result,  that 
an  ore  containing  20-4  per  cent,  ot  manganese  .shows 
by  the  volumetric  pirocess  only  20  ]ier  cent.,  the  result 
is  that  only  98  per  cent,  of  the  metal  present  is  com- 
pletely oxidised  to  peroxide  of  manganese,  which 
alone  is  estimated  by  that  method. 

As  the  manganiferous  iron  ores  also  contain  more 
or  less  zinc,  it  was  suggested  to  me  that  the  higher 
results  obtained  by  the  gravimetric  method  might  be 
due  to  the  retention  by  the  peroxide  of  manganese  of 
some  small  amount  of  zinc  oxide.  To  put  this  to  the 
test,  I  made  a  .solution  of  the  manganese  sulphate, 
which  I  had  already  used,  and  determined  the  jier- 
centage  of  manganese  by  both  methods,  after  the 
addition  of  2  per  cent,  of  zinc  in  the  form  of  zinc 
chloride.  Calculated  as  before  upon  100  parts  of  the 
salt,  I  found  :— 

By  (he  bromine  and  ammonium  mclhod.. 23-64  p.c.JIn. 
.;    ,,    volumetric  method  23-23    „      ,. 

The  volumetric  method  in  this  case  gave  a  slightly 
higher  result  ;  it  may  be  that  zinc  chloride  is  more 
effective  than  ferric  chloride  in  promoting  the  oxida- 
tion, and,  liad  time  permitted,  I  would  have  tried  the 
effect  of  the  addition  of  a  larger  pro|iortion  of  zinc 
.salt.  That  might  lead  to  a  workable  modification  of 
the  volumetric  process,  but  it  would  not  invalidate 
my  argument  that  the  results  given  by  the  volumetric 
piroce.ss,  as  usually  carried  cut,  are  below  the  truth, 
and  that  however  tedious,  the  gravimetric  method, 
in  which  the  manganese  is  twice  jirecipitated  by 
bromine  and  ammonia,  is  the  only  practical  process. 

COMrAUISOX    OF    GRAVIMETRIC    WITH    THE 
VOLUMETRIC    METHOD. 

(Per  cent.  Maxganese.) 


By  Double 
Precipitation. 

By  Volumetric 
■   Process. 

Diff. 

A     

4-82 
11-51 
15-75 
16-72 
18-.19 
2305 
36-67 
4380 

1-85 
14-11 
13-35 
1610 
18-00 
22-79 
36-20 
43-04 

-1  0  03 

B     

-0-37 

C     

-0-40 

D     

-0-32 

E     

-0  30 

F     

-0-86 

G     

-0-17 

H    

-0  76 

:journal  anti  Patent*  Literature. 

I— GENERAL  PLANT,  APPAEATUS,  AND 
MACHINERY. 

Itnprovcmrnts  in  Appnratvs  and Prnrcrdhicfufor  rttrify- 
tug  and  Filtcrinif  of  W'olrrs.     L.    Sclirbtcr,    Gulien. 
Eiig.  I'at.  547-2,  May  4,  1885.     Sil. 
This  invention  deals  with  tlie  imrification  and  circula- 
tion of  the  water  in  a  steam   lioilci-.      Kxterior  to  the 


•  Any  ot  these  specifications  may  be  obtained  by  post,  by 
remiiting  the  cost  price,  plus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings, 
Chancery  Lane,  Lonaon,  W.C.  The  amount  of  postaKe  may 
be  calculated  as  follows  ;— 

If  the  price  does  not  exceed  Sd }d. 

Above  8d..  and  not  exceeding  Is.  6d. . .      Id. 
Is.  6d.,    „  ,.         -28.  4d...      Ud. 

2s.  Id.,    .,  „         3b.  Id,..      2d. 
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Loiler,  a  vessel  of  any  shape  is  provided,  in  the  interior 
of  wliicli  is  a  peqiendicuhn-  pipe,  rcacliin^-  iRMrly  Id  the 
top,  the  lower  end  being  in  coninniniiation  with  the 
water  sjiace  of  the  boiler.  Coniniunication  to  tlie  steam 
space  is  elt'ecled  by  a  regulating  valve  governed  by  a 
Hoat.  Water  from  the  boiler  enters  the  vessel  owing  to 
ineiiuality  of  pressure,  until  the  lloat  is  raised,  admitting 
steam  into  the  up]ier  jiart,  establishing  erjuality  <'f  |ircs- 
sure  ;  a  jiortion  of  the  water  then  Ihiws  oil  tlirougli  an 
outlet  in  the  side  of  the  vessel  back  into  the  boiler;  that 
remaining  deposits  its  suspended  matter.  Condensation 
of  the  steam  again  establi.shes  inerjuality  of  jiressure, 
and  the  ojieration  repeats  itself.  The  mud  settling  out 
dnring  the  intervals  of  rest  is  blown  oil'  periodicallv. 
-r.  C'.'ll. 

Iiiiprorniin>!s  in  Ajiparuius  for  SipcD-dtinij  Sn/id  Im- 
jiin-itirn  from  Wtdir  or  other  Liq  11  hJ.  A.  llowatson, 
Lavender  Hill,  Surrey.  Eng.  I'at.  (J351.  JSlay  23, 
KS85.     cSd.  .0 

The  object  of  the  aii]iaratus  desciibed  in  this  siiceilica- 
tion  i.s  to  effect  the  rapid  separation  of  suspended  matter 
in  a  liqui<l  without  resorting  to  (iltration.  The  interior 
of  a  rectangular  tank  is  provideil  with  a  numberof  "ver- 
tical ]ilatcN  with  corrugated  or  angled  pas.sages."  These 
are  ]daced  near  to  each  other,  forming  a  number  of 
narrow  cells.  The  water  containing  precipitated  m;itler 
is  adnutted  at  the  bottotn  of  the  tank,  and  overllows  at 
the  top.  During  its  passage  through  the  angled  plates, 
the  cells  of  which  are  ciiuivalent  to  a  numberof  sfiallnw 
tanks,  the  prcci|iitate  .'settles  out  and  gradually  slides 
down  the  surfaces  of  the  jilates  into  a  mud  pocket  form- 
ing the  bottom  of  the  tank.— C.  C.  II. 


Improi'ciiiciils  in  Apparatus  for  ScjKirati  ihj  I.iquiil^from 
Solid  Matters  sKsjicndcd  therein.  W.  Rlaciuib,  London. 
Eng.  Tat.  0587,  l\Iay  30,  1885.  8d. 
This  specification  describes  improvements  in  the  ajipa- 
ratus  patented  by  J.  H.addan  (Eng.  Tat.  972,  1883),  for 
seiiarating  the  suspended  matter  from  a  water  by  subsi- 
dence. The  shelves  upon  wdiich  the  jirecipilate"  settles 
do  not  run  from  side  to  side  of  the  vessel,  but  are  alter- 
nately secured  to  tlie  sides  and  at  the  centre  :  the  former 
do  not  meet  in  the  centre  of  the  ve.ssel,  and  tlie  hitter  do 
not  touch  the  sides  ;  pockets  are  thereby  formed  into 
which  the  solid  matter  slides  and  may  be  drawn  off. 
The  specification  also  shows  a  horizontal  form  of  apjia- 
ratns  similarly  constructed. ^C.  C.  H. 

Improvrtnnitx  in  Filter  Presses.  S.  H.  Johnson  and  C.  C. 
Hutchinson,  London.  Eng.  I'at.  7(;t8,  June  L'S, 
1885.     Sd. 

The  patentees  lind  that  the  destructiim  of  the  clollis  used 
in  filter  presses,  operating  upon  materials  undergoing  or 
liable  to  putrefaction — e.(t.,  sewage  sludge— results  fiom 
a  dceoninosition  of  the  fibres  of  the  cloth.  This  change, 
they  lind,  is  best  prevented  by  treating  the  cloths  with 
cutch,  or  terra  japonica.  The  specilieation  shows  appa- 
ratus for  best  carrying  this  into  elleet.  The  elulhs  are 
]ilaced  in  a  cylinder  from  which  the  air  is  exhauste<l, 
thus  compelling  the. tannin  to  enter  the  interstices  of  the 
fabric.  The  claim  is  for  the  use  of  liltering  cloths  or 
diaphragms  previously  treated  with  a  liijuor  eonlaiuing 
tannin. — C  C.  H. 


Intprnremcnts  in  Forcine) 
ijieaiis  if   Compressed 
S.  H.  .Iidmson  and  V.  C. 
I'at.  8141,  July  4,  1885. 

This  invention  relates  to 
ap])aratus  for  raising  liqu 
nature  which  c;innot  sali- 
immping.  They  consist  jir 
the  continuous  use  of  the 
air  first  introduced  into  tl 
niakc  use  of  three  upright 
in  communication  at  their 
containing  compressed  air. 


Fluids   and    Semi-Jlidds    Inj 
lir,   and  Apparatus  therefor. 
Hutchin.son,  Stratford.  Eng. 
Sd. 

improvements  in  iincumalic 
ids  of  an  acid  lU'  senu-lluid 
factorily  be  raised  by  diiect 
rincipally  of  anangenienis  for 
riginal  vidume  id'  enmpressed 
le  ajijiaratus.  The  inventors 
vessels  of  equal  cajiacity,  all 
upjier  ends  by  means  of  ]pi]ies 
Their  lower  ends  have  inlet 


and  outlet  pipes  for  the  acid  to  be  raised,"  and  are  al.so 
connected  to  water  jiipes  coming  from  a  force  ]iiiiii]i. 
There  are  also  lloats,  valves,  etc.,  for  the  re"ulation  of 
the  various  liquids.  'J'he  method  of  working  is  as 
follows  : — 

Assuming  the  letters  A,  IS,  and  (J  to  designate  the 
three  vessels  ;  the  vessel  A  is  first  Idled  with  compressed 
air,  under  sullicient  pressure  for  overcoming  the  weight 
of  the  column  of  acid  when  raised  to  its  full  elevaliun  ; 
the  vessel  i!  is  ne.xt  lilled  with  acid,  and  a  connection 
made  between  A  and  1!  by  means  of  their  air  jiipes  at 
the  to]).  On  water  being  then  pumped  into  .\,  ;t  forces 
the  air  contained  therein  into  ]!,  thereby  displacing  the 
acid,  which  is  raised  to  its  destination.  '  The  air  connec- 
tion between  A  and  B  is  then  closed,  and  that  between 
I!  and  C  opened,  C  having  previously  been  filled  with 
acid.  Water  is  now  pumped  into  1!^  disjdacing  the  air 
and  forcing  the  contents  of  ('to  their  deslinaliiin,  leav- 
ing V  lilled  with  air  and  I!  with  water.  Meantime,  the 
water  which  was  first  pumped  into  A  has  been  drawn 
oil',  and  A  lilled  with  a  new  sujiply  of  acid,  either  by 
gravitation  or  otherwise.  On  C  being  now  connected 
with  A  by  means  of  the  air  ]iipcs,  and  water  being 
inuiipeil  into  the  foinicr,  the  air  is  driven  over  into  A, 
ilisjdacing  and  raising  tlie  acid  fiom  the  latter  \  essel  and 
leaving  it  ready  for  the  ne.xt  oiieiation.  Thus  the  jiro- 
cess  is  conlinuous,  and  as  the  compiesscd  air  i.s  never 
allowed  to  escape,  no  jiowcr  is  lost  from  that  cause.  The 
specification  and  drawing  should  be  consulted. — 15. 


Intprovcmciifs  i>i  Aeiil  I'ajis  and  ]^alres  and  Seats  fur 
Cheinieal  Works.  W.  Allen,  Manchester.  Eng.  I'at. 
840'J,  July  14,  1885.     Gd. 

The  improvement  relates  to  a  method  of  lining  cocks 
and  taps  with  acid-resisting  materials.— IS. 


Improvements  in.    Fillerinij    Ajijiaralns.      G.     Belirus, 
Lubeck.     Eng.  I'at.  21US,  I'ebruary  15,  1886.     8d. 

Fon  the  purpose  of  liltering  dust-laden  air,  the  ]>atenlee 
emjiloys  a  cylindrical  eolla)isil]le  bag,  ihrough  which  ihe 
air  is  either  forced  by  jiressure  or  drawn  by  suction.  To 
free  the  dust  from  the  surface  of  the  bag  it  is  caused  to 
suddenly  collajise  and  expand,  thus  shaking  the  dust 
from  the  surface  of  the  fabric. — C.  C.  II. 


Improvenieiits  in  Apparatus  for  Evaporating  and  Drif- 
tnfj  Solutions  and  other  sultstanees.  O.  Klannig, 
.Munich.     Eng.  I'at.  4042,  March  23,  1880.     Gd. 

TllE  inventor  constructs  drying  apparatus  by  employing 
a  horizontal  cylindricai  vessel,  in  which  revolve  concen- 
trically two  sets  of  blades,  one  within  the  other,  their 
driving  axles  prujccting  through  I  he  ends  of  the  cylinder. 
The  larger  set  of  blades  revoKes  at  slow  s|ieed,  touching 
the  inside  of  the  vessel  and  acting  as  sera[iers  ;  the 
smaller  blades  rcMilve  quickly,  dipping  into  the  sub- 
stance to  be  dried,  with  which  the  vessel  is  jiartly  lilled, 
and  throwing  it  against  the  sides  by  centrifugal  action. 
The  cylinder  is  surroiiiidcd  by  suitable  heating  Hues,  and 
provided  with  openings  for  tilling  and  emptying,  and  for 
the  withdrawal  of  the  vajiour  develojied  in  the  drying 
process. — 1!. 

Iniprovcmcnts    in    Filters.      W.    Oldham,   Mancheslcr. 
Eng.  I'at.  5880,  May  13,  1885.     8d. 

The  patentee  describes  improvements  in  a  Idteiing 
apparatus  covered  by  him  in  Eng.  I'at.  7831,  1S84.  A 
is  a  ]ierfor,ited  cylinder  covered  willi  flannel  or  other 
textile  fabric.  1!  and  C  are  similar  concentric  perforated 
cylinders.  The  whole  rests  on  a  base  plate  1>,  and  the 
interior  of  A  comniunicates  with  the  outlet  ]iipe  <!  ;  f  is 
a  packing  loeventing  leakage  of  unliltered  liquid  into  (;. 
The  space  between  A  and  II  is  )iacked  with  tine  animal 
charcoal,  that  between  1!  and  C  with  coarse  vegetable 
charcoal,  sawdust,  or  shavings.     The  liltering  units  thus 
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ade  UP  are  immersed  in  tank  K,  containins  the  unfil-    whole  replaced.     The  natentce  clai.m.s  d)  the  construe 
m^U^uM     Then  any  one  unit  becomes  clogged,  the  I  tion  of  such  units  an,i  tho.r  con.b.nati.n  m  groups  oi 


<j 


centre  outlet  F  is  closed  hy  a  plug,  as  shown  at  I.,  the  1  series,  (2)  the  comhinalion  ot  animal  and  vegetable  char- 
unitwithdrawu,  the  conciitric  spaces  repacked,  and  the  '  coal  in  the  apparatus  as  descnbed.-C.  t.  H. 
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II.- FUEL,   GAS,  AND  LIGHT. 

T/ie    Cumlnialion    of   Carbonic    O.rldc    and    Jli/i/yur/cn. 
Harold  Dixon.    J.  Cliem.  Soc.  (Trans.),  1SS6,'!)4— 114. 

(1.)  Action  ofSlcfim  on  Carbonic 0;ri<lc. — It  wasslidwn 
by  the  author  in  1880  tliat  carefully  clriud  carhoiiic 
oxicle  and  oxyr;en  are  not  e.Nploded  by  "the  eleclric  njiark, 
but  that  a  minute  trace  of  water  or  of  a  volatile  body 
containing  bydroj^'en  determined  the  explosion  ;  and  he 
br(iu^;lit  forward  the  hypothesis  that  the  steam  acts  the 
part  of  a  "carrier  of  oxyf;en ''  by  underi;oinK  reductions 
and  successive  re-foiniatioDs  ;  thus:  (1)  CU^  H,0-Ct).. 
+  H» ;  (2)  2H„  +  02  =  2H;U.  In  the  present pai.er.-Ciiumber 
of  experiments  bearin<;  on  this  point  are  dcscriljcd.  The 
eti'ect  of  various  substances  as  regards  their  jiovver  of 
causing  the  combination  of  carbonic  oxide  and  oxygen 
was  first  studied.  Of  the  thirteen  bodies  examined, 
seven  contained  hydrogen,  and  all  these  were  effective  ; 
tlie  remainder,  ^^hich  were  free  from  hydrogen,  were 
inactive.  Tiie  conclusion  is  drawn  that  sleam  acts  by 
virtue  of  its  own  jieculiar  chemical  [irojierties,  and  not  as 
a  mere  third  body. 

The  author  admits  that  it  cannot  be  directly  proved 
that  the  strani  is  chendcally  changed  during  the  explo- 
fion,  but  shows  that  the  c.ycle  of  reactions  invohed  in 
his  hypothesis  can  occur  under  the  conditions  of  the 
experiment,  and  points  out  that  the  hyjiothcsis  does  not 
involve  the  existence  of  unknuw  u  forces.  These  reactions 
are(l)  the  decomposition  of  steam  by  carbonic  o.xide, 
.nnd  (■!]  the  combination  of  hydrogen  and  oxygen.  The 
hyjiothesis  has  been  re.jeeted  by  Traube  on  the  ground 
that  the  first  reaction  docs  not  take  place ;  Traube 
assumes  that  hydrogen  peroxide  is  successively  foimed 
and  decompof  eil,  thus  :— (1)  CU  + H.,0  + 0-.  =  CU-.  +  H..(>.., 
and(2)C'U  +  H„(A.-CO,.  +  H..,0.  Theautlior  then  quotes 
the  researches  of  Ciroves  in  1846  and  1847,  in  which  it 
was  conclusively  proved  that  while  caibonic  acid  is 
reduced  by  hydrogen  when  the  gases  are  heated  by  a  loop 
of  platinnm  wire,  the  inverse  reaction  also  takes  place, 
carbonic  oxide  and  steam  forming  carbon  dioxide  and 
hydrogen. 

The  author  has  investigated  the  efTect  of  a.  coil  of 
platinum  wire,  heated  to  various  temperntures  by  a  cur- 
rent, on  mixtures  of  carbonic  oxide  and  sleam,  ajid  of 
carlionic  acid  and  hydrogen,  contained  in  a  eudiometer 
tube  over  mercury,  and  h.as  established  the  following 
facts  : — The  decomjiosition  of  steam  by  carbonic  oxide 
begins  at  a  dull  red  heat,  and  the  amount  of  decompo- 
sition, which  in  each  ease  attains  <a  maximum  in  .a  few 
lours,  and  then  becomes  constant,  increases  with  rise  of 
temperature  up  to  bright  redness,  when  about  14  per 
cent,  of  the  carbon  monoxide  is  converted  into  carbonic 
acid,  an  er|uivalent  amount  of  hydrogen  being  libciatcd. 
The  linal  result  is  the  same  when  a  inixture  of  equ.il 
volumes  of  hydrogen  and  carbonic  acid  is  heated  by  the 
coil,  about  14  per  cent,  of  carbonic  acid  remaining  unde- 
composed  when  the  coil  is  heated  to  bright  redness.  lUit 
if  in  either  case  one  of  the  jiroducts  of  the  change— the 
carbon  dioxide  on  the  one  hand,  and  the  water  on  the 
other — is  removed,  the  reaction  may  be  pushed  to  com- 
pletion. 

The  action  of  induction  sjiarks  on  a  mixture  of  car- 
bonic oxide  and  steam  is  somewhat  <litl'crent,  for  with 
moderately  powerful  sparks  not  only  carbon  dioxide  but 
also  formic  .acid  is  formed,  while  with  very  powerful 
sparks  carbon  is  deposited.  AVith  a  mixture  of  carbonic 
acid  and  hydrogen,  93()per  cent,  of  carbon  monoxide  was 
formed,  and  also  a  trace  of  formic  acid. 

The  efi'ect  of  varying  quantities  of  steam  on  the  com- 
bustion of  carbiuiic  oxide  was  studied  by  saturating  the 
gases  at  dilierent  temperatures,  and  it  was  found  that 
the  amount  of  dccompojiition  increased  with  the  i|uantitv 
of  steam  present.  It  h.as  also  recently  been  shown  by 
Naumann  and  I'istoi  (Her.  1885,  281I4)  that  when  car- 
bonic oxido  and  steam  are  heated  in  a  tube,  the  reaction 
takes  place  at  temperatures  above  about  COO  . 

The  Actio>i  of  Jhjilroijcn  on  (J.ri/tjcn. — It  has  been 
observed  by  Traube  that  when  a  jet  of  burning  hydrogen 
isnuule  to  dip  into  water,  hydrogen  peroxide  is  foinicil, 
and  he  conchnles  that  either  hydrogen  and  oxygen  unite 
directly  to  form  hydrogen  peroxide,  or  that  the  following 


reactions  occur:— (I)  H^  +  HoO-fO^^H.O  +  H.O,,  and 
(•2)  Hj+H..()^-2H2().  The  author  conlirms  Tr.aube's 
observation,  but  finds  that  the  same  ell'ect  is  produced 
by  a  tlanie  of  jpure  cyanogen,  while  on  the  other  hand  the 
presence  of  steam  is  not  necesi-aiy  for  the  combustion  of 
tins  gas.  The  fornuition  of  hydiogen  peroxide  appears 
to  be  due  merel.v  to  the  heating  effect  of  the  llame  of 
carbonic  oxide  or  cyanogen,  and  this  conclusion  is  borne 
out  by  the  fact  that  hydrogen  peroxide  is  jiroduced  by 
the  rapid  evaporiition  of  jiure  water  in  the  alisenceof  any 
flame.  .Again,  the  most  careful  ex|'eriuients  show  that 
hydrogen  and  oxygen,  thoroughly  dried  by  phosphorus 
pentoxide,  and  perfectly  pure,  combine  at  a  high  tem- 
perature, and  Berthelot  and  Vieille  {Compt.  Ufnd.  9.">, 
151)  have  show  n  that  the  rate  of  the  explosive  wave  in 
hydrogen  and  oxygen  is  identical  with  the  mean  velocity 
of  translation  ot  the  steam  molecules  formed  in  the 
reaction,  at  the  maximum  temjierature  of  the  explosion, 
and  not  with  the  velocity  of  hydrogen  pcrcjxide  molecules, 
or  with  a  velocity  intermediate  between  the  two.  The 
author  has  shown,  lastly,  that  when  a  mixture  of  car- 
bonic oxide  and  hydrogen  in  any  projiortion  is  exploded 
with  a  volume  of  oxy.gen  less  than  half  as  great  as  that 
of  the  hydrogen,  tiie  pressure  being  greater  than  the 
critical  |prcssure,  and  the  temperature  sulhciently  high  to 
prevent  the  condensation  of  steam,  the  follow  ing  relation 
holds  good : — 


Vol.  of  CO  X  vol.  of  H.,0 


Vol.  of  CO.  X  vol.  of  H 


4. 


But  when  the  iiuantily  of  oxygen  is  greater,  this  ratio, 
which  he  terms  the  coelhcient  of  aflinity,  is  diminished. 
The  presence  of  an  inert  gas  such  as  nitrogen  fa\ourstlie 
formation  of  carbonic  acid  and  loweis  the  coefficient,  ;ind 
the  aulhor  concludes  that  tiie  excess  of  oxygi'U  is  incit, 
the  oxidation  of  carbonic  oxide  only  taking  ]dace  by 
means  of  the  steam  formed.  The  presence  of  inert 
oxygenis, however,  )irccluiled  by  Traubc's hypothesis, and 
there  ought  therefore  to  be  no  lowering  of  the  coefficient. 
The  same  argument  tells  al.so  against  the  "contact 
theory  "  of  the  action  of  steam. 

On  the  other  hand,  if  hydrogen  and  oxygen  combine 
directly  to  form  hydrogen  petoxide,  then  the  lowering  of 
the  coetticient  should  occur  when  the  volume  of  oxygen 
is  equal  to  that  of  the  liydrogen. 

In  conclusion,  the  author  agrees  that  Prof.  Armstrong's 
views  (see  next  abstract)  are  not  opposed  to  theediservcel 
facts,  and  points  out  that  his  explanatiem  differs  only 
in  a.ssuming  the  simultaneous  instead  of  the  successive 
occurrence  of  the  two  reactions,— S.  V. 


The  Theory  of  the  hitcraction  of  Carbon  Moncxidc, 
iy'ater  and  Oxi/gcn  Gi(scs :  A  Note  on  Mr.  H.  li.  Dixon's 
Paper  on  the  Action  of  Carlionic  Oxide  on  Stiam. 
Uenrv  E.  Armstrong.     J.  Cheni.  Soc.   (Trans.),  18SIJ, 

112— 114. 

* 

The  author  suggested  in  his  address  to  the  Chemical 
Section  of  the  llritish  Association  at  Aberdeen,  that  the 
water  may  exercise  the  same  kinil  of  action  em  the  oxygen 
anil  carbon  monoxide  as  it  (or  rather  the  dilute  sulphuric 
acid)  does  in  a  drove's  gas  battery,  and  that  its  hydrogen 
does  not  become  free  in  any  orilinary  sense.  In  the 
Grove's  gas  battery  the  system  before  liie circuit  is  closeil 
may  be  represented  thus  : — 

•    — = — -' -    and  afterwards  : —     ,,  "L,  -  ,,  ■ 

u|H;.sujHj  oHoisuiir, 

The  state  before  and  after  the  explosion  of  a  mixture 
of  C(),(  >;  and  H^O  may  be  similarly  reiucsenteel,  thus  : — 


Ollj^CO 

o|h,o,Co 


OH.,  ocq 

OH,0CO' 


The  author  thinks  it  conceivable  that  the  influence 
exerted  by  the  water  may  be  of  a  mechanical  order, 
that,  in  f;ict,  it  exerts  a  nu^ie  contact  action,  serving  to 
bring  tiigcther  the  carbon  monoxide  and  oxygen  which 
arc  straining  at  each  other. 
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The  author  thinks  that  Mr.  Dixon's  "coefficient  of 
atlinity  "  is  explicable  l>y  either  of  their  hyfothescs,  Irat 
denies  that  his  conclusion  that  oxyj;tn  is  ineit  towards 
carbon  monoxide  follows  necessarily  from  the  facts.  — fcJ.Y . 


PctrnJcum  as  an  lUiiminatai'i  Aijciit.  W.  Thoerner. 
Chem.  Zeit.  10,  .")2S— 530,  5o3— 5o4,  573-574,  5S2— 
583,  eoi— ()03. 

Ox  distillins;  crude  petroleum,  three  fractionsareusually 
collected — viz.  (1)  the  distillate  lioiling  up  to  150' C  — 
i.e.,  "petroleiiiii-spirit ;"  (2)  the  distillate  boilinj;  between 
150°  C.  and  .300°  C — i.e.,  the  petroleum-oil  par  excel- 
lence, "kerosene;"  and  (3)  the  distillate  boiling  above 
300°  C,  which  contains  the  Inbricalinj;  oils  and  s(did 
hydrocarbons.     The  fraction  between  150"  C  and  300°  C 


examination  of  the  oil  as  to  its  temperature  of  distillation. 
The  author  uses  for  that  purpose  the  apparatus  shown  in 
the  drawings.  It  consists  of  a  copper  tiask  A  (Fig.  1)  of 
about  200cc.  ca]iacity,  with  a  neck  12cin.  long  and 
I'Scm.  wide,  which  is  connected  with  a  distilling  tube  B 
4ocni.  long  and  0-7cm.  wide.  The  latter  is  bent  at  one 
end,  which  is  introduced  into  the  measuring  cylinder, 
which  holds  lOOcc.  up  to  two-thirds  of  its  height,  and  is 
divided  in  0'5cc.  It  is  surrounded  by  a  cooling  vessel  C. 
Foreach  distillation  lOOcc.  at  15'  C  are  employed,  which 
are  distilled  in  25  to  .30  minutes.  If  it  be  desired  to  col- 
lect the  diflerent  fractions  separately,  the  moditication 
shown  in  Fig.  2  is  used.  Table  A  im  following  page 
contains  the  results  of  several  experiments.* 

The  rapidity  of  How  (viscosity)  was  delcrmined  wiih 
tlie  ajiparatus  shown  in  Fig.  3.  The  pipette  holds  lOOcc. 


]  1...  ;;, 


being  the  most  vahiable,  manutacturers  try  to  increa.se 
that  yield  ,t,s  much  as  po.ssible  by  ovorstepp.ng  the  limits 
of  the  fractionating  temperature.  Such  a  proceeding  is 
all  the  more  important  to  the  consumer,  as  it  offers  a 
ready  means  to  the  manufacturer  of  comiilying  with  the 
requirements  of  the  law  as  regards  the  flashing  point  and 
specific  gravity,  whereas  the  illumin.ating  power  of  the 
petroleum-oil  may  nevertheless  have  been  greatly 
lU'teriorated.  Fla.shlng  test  and  sjiecilic  gravity  otier  no 
guarantee  whatever  against  adulteration  and  fraudulent 
admixtures,  which  can  indeed  only  be  detected  by  an 


between  Ibe  niaiks  ff  and  h,  and  tlie  bottom  outlet  is 
drawn  out  to  a  yioint  0  Smm.  wide.  It  is  surrounded  by 
a  cooling  cylinder  in  order  to  keep  the  temperature 
during  tlie  experiment  at  15°  C.  From  the  foregoing 
table  it  appears  that  the  percentage  of  petroleum-spirit 
has  steadily  decreased  since  bSSl,  whereas  the  percent- 
age of  heavy  oils  has  remained  constant.  It  also 
siiows  that  manufacturers  can  easily  comply  with  the 
requirements  of  the  law  as  regards  flashing  test.     But 

•  The  author  publislied  the  results  of  71  tests,  but  it  uus 
deemed  sufficient  to  aljstract  a  reduced  number. 
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whether  an  oil  fulfils  those  conditions  which  can  he 
fairly  expected  of  a  ^'ond  illiiniiiiatiii;,'  oil  can  only 
he  seen  l)y  exaniiiiiu^  its  ynnijeilics  while  Inunin};. 
The  following;  ]ioints  must  lieiehy  he  kept  in  view  : 
Firstly,  In  what  niannci-  does  the  teniiiciatiue  of  the 
oil  in  the  oil-icservoir  of  the  lanii)  increase  during  the 
hurninj;  of  the  lamp?  ^iccoiidly,  Under  what  conditions 
and  at  what  temperature  is  an  explosion  of  jielroleum 
vapours  in  the  oil  reservoir  of  the  lain])  possihle  ? 
Thirdly,    Does    the    chemical    composition    of   the    oil 


while  at  the  same  time  the  temperature  of  the  oil  in 
the  oil  reservoir  was  ;;radually  raised  until  it  could  be 
ij,'niled,  when  its  lempeiature  was  ohserved.  Many 
experinjcnls  pioved  the  intcreslinj;  fact  that  the  tiashinj; 
test  in  the  Ahel  apiiaralus  ntarly  a<;rees  with  the  tem- 
perature at  V  hich  the  same  oil  ignites  in  the  oil-reser- 
voir of  a  hurniu',' lamp.  These  ij;uitions  in  most  cases 
take  place  very  quietly  and  without  explosions,  the 
llame  of  the  lamp  heinj;  extintiuishcd  with  a  liissing 
noise,    while  the  comh>istion-f;ases  escape  throuf,'h  the 


Table  .V. 


No. 

Specimen 

of 
Kt-rosiMie  Oil. 

1 

Normal  Petroleum 

■1 

Kerosene 

IG 

,, 

20 

„ 

28 

" 

36 

*'  Kaiser  Oil" 

37 

'•  Salon  Oil  '• 

t2 

••  Water  Wliite  " 

41 

"  Standard  White " 

52 

Kerosene 

57 

„ 

66 

ISSl 
l&SS 
1883 
1881 

ISSl 

1884 

18S1 

ISSl 
ISSl 
ISSl 
1884 


Flashing 
1  oint 


27-5 

22'2 

25-5 

330 

above 
350 

above 
350 

above 
350 

23-5 

260 

231 

23-3 


Rapidity  of  flow 
>f  lOOcc.  ill  seconds 


21G 
232 
235 

235 

215 

210 

239 


Fractionated  Distillittion 
in  volume  per  cent. 

lielow  150°  O.      150—300°  O.      Above  300°  C. 

5o 

210 

in-9 

2G0 
25-6 


o'o 
IGO 

19-1 
12-0 
8-1 


20 

1-0 
O'O 

100 
6-0 
85 
90 


89-0 

co-0 

CO-7 
C2-0 
COO 

FO'O 

910 

950 

54-5 
73-0 
67  5 
C4-5 


lS-0 

50 
5-0 

35'5 
21-0 
210 
265 


Table  B. 


No.       Specimen  of  Petroleum. 

BEFOKE  BUENING. 

AFTER  BURNING. 

Spec. 
Grav. 

Finishing 
Point,  '  C. 

Chemical  Composition ; 
Vol.  per  cent. 

.Spec. 
tirav. 

Flash 
Point. 

Chemical  Composition : 
Vol.  per  cent. 

Up  to 
150°  C. 

ISO— 
300°  O. 

Over 

300°  C. 

Up  to 

150°  0. 

150- 
300°  C. 

Over 

300°  C. 

1.    Kerosene  Oil  

5.              „               

8.  Kaiser  Oil  . 

9.  Salon  Oil    

11.    K.iiscr  Oil  +  25,"  petro- 

0-S0C5 
08010 
0-8026 
0-7n€7 

0-7928 
0-7528 

23-5 

25-8 
Over  350 
Over  35-0 

20-7 

8-0 
9-5 
2-0 
10 

67-5 
610 

80-0 
91-0 

24  0 
26  5 
18-0 
50 

0-80C3 
0-8040 
0-S030 
0-7967 

07940 
07525     " 

21-0 

25-5 
Over  35-0 
Over  350 

21-2 

9-0 
8-0 
1-8 
1-0 

66-5 
06-5 
80-2 
91-0 

24-5 

25-0 

18-0 

5-0 

14.    Petroleum  Spirit 

change  durinft  the  hurninj;  of  the  lamp,  and  if  so,  in 
what  manner '/  Fourthly,  Hoes  the  ilhiiiiinaliiij;  power 
of  the  oil  decrease  dnrinj,'  the  hnrninj,',  and  what  is  the 
cause  of  that  decrea.se-?  Liehermaun  [Cluin.  Zcit.  6,  '.''-5) 
puhlished  an  investigation  referring'  to  the  lirst  point,  iu 
which  he  shows  that  the  rise  of  the  temperature  of  the 
]jetroleum  in  the  oil-reservoir  of  lanijjs  of  the  usual  con- 
struction never  amounts  to  more  9'  C,  and  he  concludes 
that  ahsolute  safely  aj^aiust  explosions  is  only  yiven  bv 
an  oil  the  Hashing  point  of  whicli  lies  tl  ('.  over  tlie  maxi- 
mum temiierature  of  any  hjcality.  -Vccorilingto  'i'hoerner's 
experiments,  the  dilierence  of  tcmjierature  Iretwcen  the 
heat  of  a  room  and  that  of  the  oil  in  the  lamp  varies 
from  .0  to  S'C,  and  considering  that  the  maximum  tem- 
jierature  of  a  room  is  rarely  as  much  as  ."iO  C'.,  an  oil 
with  a  Hashing  point  of  .S,S  C,  which  is  indeed  reached 
by  lirst-class  oils  (kaiser  oil,  sahm  oil),  should  give  an 
absolute  guarantee  against  exjilosive  vapours.  'With 
regard  to  investigating  the  seconil  point,  the  author 
constructed  a  lam[i  which  could  be  swung  to  and  fro, 


openings  of  the  burner-tube.  The  (juantity  of  oils 
present  boiling  between  100"  and  loO"  I',  is,  however,  of 
great  im]iorlaiice,  as  they  are  most  probably  the  cause 
of  dangerous  explosions  (jwiug  to  their  great  vajiour- 
tensi(jn.  AVhenevcr  an  ignili(Jii  occurred,  the  amount 
of  hydrocarbons  in  the  gas  mixture  never  e.xcecdcd  3-2 
volume  per  cent.,  and  this  small  percentage  is  not  likely 
to  pioduce  dangerous  explosions.  In  order  to  make 
them  practically  impos.sible,  the  author  suggests  some 
imiirovcmenls  in  the  construction  of  lamiis.  (In  the 
ihird  )ioint  Thoerncr's  investig.-ilions  fully  agree  with 
those  of  .lunUer  (C/i(»i.  Zcit.  7,  li'iO).  Uil  wa.s  burned  iu 
a  lamp  fiu-  three  hours,  and  the  determinations  were 
carried  out  directly  before  and  after  the  burning.  Table  It 
above  shows  the  results. 

It  will  be  seen  that  with  tho.se  kinds  of  petroleum 
which  contain  no  more  than  ten  vcdumes  per  cent,  of 
oils  boiling  below  l,'iO°  C,  the  combustion  of  the  more 
Volatile  products  is  not  faster  than  that  of  ihe  higher 
boiling  oils.  The  speeilic  gravity  and  Hashing  point  before 
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ami  after  burning  vnry  little,  whereas  the  ilhimiuating 
]ii)\vcr  decreases  considerably,  as  Mill  be  shown  later  on. 
If  the  nil  contains  large  quantities  of  iietroli'iun  spirit, 
(lie  illuminating  power  leiuains  unallereil,  altlioULib  the 
spirit  liuins  away  faster  than  the  less  volatile  produels, 
but  nils  containing  more  than  ten  per  cent,  of  spirit 
were  not  brought  into  the  market  these  last  few  years. 
It  can  therefore  be  stated  that  the  chemical  coiuposition 
of  the  usual  brands  of  kerosene  oil  does  not  change 
during  the  burning.  As  to  the  fourth  ]ioint,  a  large 
number  of  photometric  tests  were  m.aile,  compaiingby 
means  of  the  same  lamp  diirerciit  oils  with  regard  to 
their  illuminating  power  and  consumption  (jf  oil.  Thus 
it  was  clearly  proved  that  a  large  percentage  of  petro- 
leum spirit  considerably  increases  the  illuminating  power 
of  an  oil,  whereas  the  presence  of  considerableijuantities 
of  heavy  oils  has  the  opposite  eli'ect.  (lenerally  sjieak- 
ing,  the  illuminating  power  of  an  oil  decreases  more  or 
less  after  a  few  hours'  burning  in  the  lamp  ;  the  decrease 
being  greater  the  less  the  height  of  the  oil  in  the  oil- 
reservoir,  and  the  higher  the  percentage  of  heavy  oils 
in  the  petrideum.  The  presence  of  a  large  quantity  of 
volatile  oils  causes  not  only  a  high  illuminating  eli'ect  at 
the  beginning,  but  also  a  slower  decrease  of  it  during 
the  lirst  few  hours.  The  heavy  oils  are  not  so  easily 
drawn  up  by  the  wick  .as  the  ligliter  ones,  and  the  former 
consequently  char  the  wick.  In  order  toobtaiu  a  regular 
and  uniform  illuminating  eli'ect  it  is  necessary  to  cou- 
struct  lamps  with  au  oil-reservoir  in  whicli  t!ie  oil 
remains  at  a  constant  level.  The  lamp  patented  by  Mr. 
Witting,  of  Usuabruck,  fullils  this  condition. — hi.   11. 


Iiiiprovtmcnis  in  Carbnre.ttiiuj  Ap/unafiis,  (.).  W. 
Beniiet,  Wa-shington,  Columbia.  Eng.  I'at.  2'258, 
February  10,  1880.     Sil. 

A  CYLINDRICAL  vessel  Ciuitainsa  vertical  t\ibe  centrally 
situated  with  regard  to  the  main  cylinder,  and  eommuni- 
lating  with  the  interior  of  the  same  by  means  of  a 
perforated  bottom.  The  upper  portion  of  the  main 
vessel  is  utilised  as  a  reservoir  for  the  hydrocarbon 
ii.sed.  The  lower  portion  is  divided  into  two  or  more 
chambers,  so  connected  th.at  when  the  uiqieruiost  is 
Idled  to  a  certain  (lejith  (he  li(|Uor  o\crllows  into  the 
next,  and  linally  linds  its  way  into  the  central  tube, 
where  it  carries  a  float  regulating  tlie  supply  of  hydro- 
car'bon  from  the  reservoir  to  the  teqimost  chamber.  .'Mr 
is  .admitted  at  the  bottom  and  passes  upwards  through 
each  of  the  chambers  in  turn,  playing  over  the  surface 
of  the  hydrocarbon  therein,  and  emerging  from  the 
to|innist  chamber  impregnated  with  the  hydrocarbon 
vapours. — A.   11.  I). 

Iiiijirorcd  CoiialrKctioji  nf  Ciirhiiretliiig  Apparatus  for 
Jhrriiinij  Coal  (iits  irilh  11  fithmarhoiis.  II.  K.  A. 
AVallis,  London,  and  11.  T.  lialcliH'e,  liirmingham. 
Kng.  I'at.  UO.'iO,  February  1',  1880.     8d. 

The  carburetter  is  a  vessel  constructed  witli  a  kind  of 
hollow  liii  extending  from  its  main  body.  Immediately 
beneath  this  is  the  burner,  (hitside  the  carburetter,  and  m) 
disposed  as  to  receive  heat  from  the  burner,  is  .a  double 
|jipe,  arranged  to  deliver  gas  either  into  the  body  of  the 
carburetter  or  into  the  liollow  li])  wlience  the  outlet  ]iipe 
i.ssues.  Thus  the  gas  entering  is  heated  by  its  pnssage 
through  tlie  double  pipe,  and  jplayiug  over  the  surface  of 
the  hydrocarbon  in  the  carbinelter  is  impregnated  with 
its  vapour.  It  is  then  heated  still  more  strongly  by 
passing  through  the  hollow  lip  to  the  burner.  This 
seconil  he.atiug  secures  great  steadiness  of  Hame,  as  well 
as  preventing  deposit  in  the  outlet  pipe. — A.  K.  D. 


efl'ect  of  a  gas  jet  placed  immediately  below.  The 
supply  of  gas  to  this  bniner  is  contndled  liy  a  se|iarale 
tap.  In  tliis  way  sutllcient  licat  reaches  the  caiburettcr 
to  va])ourise  its  liy<lroi'arbon  contents,  while  the  enriched 
;_:as,  passing  .away,  is  nuide  so  hot  that  lisk  of  deposit 
in  the  pipes  is  avoided. — A.  11.  I). 


Improvements  in.  Apparal ns  fur  llir  J'r.nhictinn  and 
tJtilis((lion  of  Vapour  Fuel.  W.  1'.  Thompson, 
Liverpool.  From  A.  J.  .\nililer,  Washington, 
Columbia.     Eng.  I'at.  4040,  March  l-J,  Lsso.     lid. 

This  invention  is  for  ndxing  petroleum  w  itii  steam,  and 
heating  the  resulting  vapours  to  form  .a  hoiiu>geneous 
heating  gas.  It  is  iiartieularly  applicable  to  locomotive 
engine.s.  For  details  the  IJhie  I'ook  and  its  drawings 
must  be  consulted.— A.  1!.  D. 


Improvements  in  Appiaratnsfor  Knrirliinij  lUinninniinfj 
Gas.  Jas.  I'arkes,  Aston.  Fug.  I'at.  '.'950^  March 
1,   1880.     8d. 

These  improvements  nuiinly  refer  to  the  apparatus 
described  in  S]iecilication  No.  4."i4,  18811.  Tlie  delivny 
pipe  is  carried  from  the  upper  portion  of  theearburetting 
vessel,  and  just  at  the  point  of  exit  is  considerably 
widened  out  so   that  it  may   receive   the   full  heating 


Improremrnts  in  Ajiparatiis  for  Mi.rliaj  and  Hating 
Mitlcrials  for  the  Maniifaitnrc  of  I'at  cut  I'm/.  S. 
Kutler,  Ciirdill'.    Eng.  I'at.  7701,  March  20,  18.80.    Od. 

1  Tlll.s  apparatus  combines  processes  employing  "  steam  " 
and  "dry  heat."  The  material  leaving  the  ste<ini  "]iugg" 
of  the  ordinary  kind  is  worked  by  .an  .\rehimedean  screw 
into  a  slowly  revolving  heated  iron  cylinder,  in  which  it 
is  can.sed  to   travel   forward   by    a   mechanical   stirrer. 

!  Anothei'form  of  drying  apparatus  consists  of  a  tirebrick 
cylimler  provided  with  a  central  shaft  and  mixing  arms. 
A  heating  line  runs  spirally  round  the  cylinder. 

—A.  K.  D. 


III.-DESTUUGTIVE  DISTILLATION,  TAB, 
PRODUCTS,  Etc. 

The  Action  of  Heat  on  lAqnid  PaniJJt/is.  L.  M. 
Norton  and  C.  W.  Andrews.  Anier.  Clicm.  .1.  8, 
No.  1—9. 

The  hydrocarbons  employed  in  this  research  were 
obtained  from  petroleum  by  careful  fr.actionation  and 
sub.se(iuent  treatment  with  bromine,  and  with  nitric  acid, 
the  ]iroduct  being  linally  again  fraclinued.  The  vapours 
of  the  hydrocarbons  were  passed  through  a  glass  or 
]iorcelain  tube  heated  in  a  combustion  furnace,  the  ])ro- 
ducts  of  the  decomposition  being  passed  lirst  through  a 
cooled  receiver  to  condense  any  li((uid  ju'oducts  and  the 
uncondensed  gasesthrou.gh  ammouiaca!  cuprous  solution, 
dilute  acetic  acid,  .and  linally  thr(nigh  a  solution  of  liro- 
miiie  in  carbon  bisulphide.  In  no  case  was  there  more 
than  a  slight  precipitate,  in  the  ammouiaeal  cuprous  seda- 
tion. The  condensed  liijuid  hydrocarbons  were  frac- 
tioned,  the  dill'erent  portions  treated  with  bromine,  and 
the  products  distilled  uiuler  very  low  pre.ssure.  The 
bromides  from  the  aljsoridicjn  llasks,  after  being  freed 
fiinn  excess  of  bromine  ;uhI  from  carbon  bisul[ihi(le,  were 
also  distilled  under  low  pressuie,  when  a  nou-ilisiillable 
tarry  mass  remained,  containing,  however,  a  solid  l>ro- 
mide,  which  was  extracted  with  aleidiol. 

Normal  Hcxane. — The  licpiid  decomposition  iiroducls 
from  this  contained  .some  undecomiioscd  hexane,  amyleue, 
liexylene,  and  benzene,  together  with  a  very  little 
saturated  hydrocarbim  boiling  between  100  and  ItjO",  and 
some  tar.  The  cuprous  solution  contained  only  traces 
of  a  precipitate.  The  products  in  the  absorption  llasks 
contained  ethylene  and  jiropylene  bromides  in  nearly 
equal  quantities,  and  a  solid  hromide  Cjllnlirj,  melting 
at  112°.  Gases  were  also  produeeil  which  were  not 
absorbed  by  bromine.  On  reiieating  the  experiment  at  a 
lower  temperature  (about  700 ')t  he  pruducts  were  pro]  lyleue, 
butyleue,  amyleue,  liexylene,  butine  (i.e.,  CjUu),  and  gas 
not  absorbed  by  luomine. 

Isohc.xanr. — The  decomposition  of  lliis  hydrocarbon  ,at 
a  red  he.at  gave  elhylene,  ]iropyleiie,  butyleue,  amyleue, 
liexylene,  Initine  (apparently  dillereut  fiom  the  above,  ,as 
the'bromide  melted  at  107'o'),  and  gases  not  aJjsorbed 
by  bromine. 
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Normal  Pcntanc. — Tlie  pioilucts  of  tlie  decomposition 
of  noriiml  pentane  at  a  red  lieat  were  etliylene,  pio])y- 
lene,  Imtiiie  (tlie  bromide  melted  at  113'),  traces  of  otiier 
unsaturated  hydrocarbons  and  gases  not  absorbed  by 
bromine. — A.  K.  M. 


Thr  Dccoiiijiositioii  and  deiirsis  of  Ht/drorarboiix  at  Hiijli 
Temperatures.  H.  K.  Armstrong  and  A.  K.  Miller. 
J.  Chem.  Soc.  I8.S6,  74—93. 

In  this  paper  the  authors  describe  tlie  results  of  their 
examination  of  the  various  products  of  the  clccomjiosition 
of  petroleum  in  the  manufacture  of  oil-;,'as  (tliis  .lourn.-il, 
18H4,  4I3'2),  the  products  examined  being  the  portion  of 
the  comjuesscd  gas  which  combines  with  bromine,  the 
liquiil  deposite<l  during  compression  of  the  gas  lo  abcmt 
ten  atinosiihercs,  and  the  portion  of  the  tar  which  is 
volatile  in  steam. 

The  liijuid  deposited  during  comjircssion  of  the  gas 
contains  hydrocarbons  of  the  C,,]!..,,  and  C|,H.,„  — .^ 
series,  benzenes,  and  a  very  small  ])roportiou  of  hydro- 
carbons not  attacked  by  suliihnric  acid  ;  the  latter  are 
more  abundant  in  tlie  steam  uistillate  from  the  tar. 

I.  lieiizendid  Ili/di(/carboits.  —  In  order  to  separate 
these  from  the  unsaturated  hydrocarbons,  the  crude  lifiuid 
is  cautiously  agitated,  first  with  modeiately  ililute  sul- 
pliuiic  acid "('ivols.  acid  and  1  vol. water),  and  subsequently 
w  itli  a  stronger  acid  (4  vols,  acid  and  1  vol.  water).  Much 
heat  is  evolved  during  this  treatment,  and  the  unsaturated 
hy<lrocarbous  arc  converted  into  jiolymcrides,  which  are 
left  behind  when  the  product  is  distilled  in  steam.  On 
surrounding  the  distillate  by  a  freezing  mi.xture,  a  large 
fjuantity  of  benzene  crystallises  out,  and  after  fractioning 
the  mother-liquor  from  the  crystals,  a  further  crystallisa- 
tion maybe  ett'ected  by  freezing  the  fr.actions,  boiling 
at  abdut  SO.  The  benzene  thus  obtained  should  be 
purified  by  treatment  with  alUaline  permanganate,  bro- 
mine or  sulphuric  acid,  fiaclioually  distilled,  and  again 
erystallised.  The  residual  hyilrccarlion  from  which  (he 
benzene  has  been  separated  is  ne.\t  agitated  willi  hot 
concentrated  sulphuric  acid  to  extract  the  remaining 
benzenoid  hydrocarbons,  and  these  are  llieii  recovered  by 
hydrolysis  (C/ioji.  iS'of.  Trims.  KS.S4,  148).  The  residue 
undissolved  by  the  sulphuric  acid  is  treated  linally  with 
weakly  fuming  acid,  and  after  distillation  in  steam  forms 
a  brilliant  colourless  liquid  having  the  characteristic 
odour  of  a  pure  p.araltin.  This  method  of  sejiarating  the 
benzenoid  hydrocarbons  and  those  insoluble  in  sulphuric 
acid  is  of  cour.se  applicable  either  to  tlie  crude  mixture 
as  a  whole  or  to  separate  fractions.  To  isolate  the 
toluene  the  fractions  of  the  liydrolysed  product  boiling 
below  11.5'  (after  separating  as  much  benzene  as  possible) 
are  fractionally  treated  with  hot  concentrated  sulphuric 
acid  and  tlie  toluene  sulphoiiic  acid  puriiicd  with  the  help 
of  its  potassium  salt,  from  which  the  hydrocarbon  is 
recovered  by  hydrolysis.  The  three  xylenes  were 
separated  V>y  Jacobsen's  method  {Bcr.  10,  100!))  from 
the  fraction  boiling  at  135  —  145',  and  aiipcar  to  be 
present  in  aliout  the  same  relative  jiroporlions  in  which 
thev  ordinarily  occur  in  coal-tar  .xylene.  Mesitylene  and 
psendocunienc  were  .separated  by  dissolving  the  fraclion 

j5,-, \T;t'  in  sulphuric  acid,  and  submitting  the  jiroduct 

to  fractional  hydrolysis  ;  they  appear  to  be  also  present 
in  about  the  same  relative  jiroportions  in  oil-gas  tar  as  in 
coal  tar.  Fractions  1S0--1!)0  and  190- '200'  were  sepa- 
rately converted  into  sulphonic  acids,  from  which  barium 
.salts  were  prepared.  The  composition  of  the  salt  from 
the  lower  fraction  indicated  the  )ireseuce  of  a  Ci^Hu 
hydrocarbon,  whilst  that  from  the  higher  fraction  corre- 
sponded with  a  Cull  10  hydrocarbon. 

A  large  quantity  of  najihtlialcne  separated  from  the 
fractions  collected  above  '200',  and  after  its  removal  com- 
paiatively  little  liydrocarbdu  was  left.  All  attempts  to 
detect  the  ]irescnce  of  diphenyl  failed. 

II.  lljidriii-arhnns  iif  tin:  CJl,.,^ — ..  Series. — The  crude 
liiiuid  obtained  during  cominession  of  the  oilgas  gave  oil" 
volumes  of  gas  when  warmed,  and  when  this  was  jiassed 
thiough  bromine,  and  the  product  steam-distilled,  a 
heavv"^oily  distillate  was  obtained,  whilst  the  residue  in 
the  ilask  solidified  on  cooling.  The  latter  substance, 
after  (lurilication,  was  found  to  have  the  composition  of 
Cavcnton's  crotonylcne  tetrabromide  C'lIIijlji-j  ;    it  crys- 


tallised in  small  glistening  plates,  melting  at  110°.  The 
same  ]iroduct  was  also  obtained  directly  from  the  oil-gas 
by  jia.ssing  it  through  bromine,  but  in  this  case  it  is 
accompanied  by  a  much  larger  proportion  of  oil.  When 
the  crotonylene  tetrabromide  is  submitted  to  the  action 
of  the  zinc-copjier  couple,  ga.seous  crotonylene  is  set  free, 
and  when  this  is  oxidised  by  a  '2  per  cent,  jiermanganate 
solution,  formic  acid,  unacconi]ianied  by  any  higher  falty 
aciil,  is  produced  ;  from  this  it  is  concluded  that  the  cro- 
tonylene is  diniethylcneethane  or  vinylethylene 

CH,.CH.CII.CII,. 

Another  hydrocarbon  of  the  CnH^n—..,  ■  series  was 
obtained  from  fractions  of  the  original  crude  liquid  boil- 
ing at  about  40°;  these  fractions  were  brominated  and  the 
product  steam-distilled  as  before  ;  and  a  solid  tetra- 
bromide, C-.H^Hrj,  was  obtained  from  the  residue.  It 
crystalli.sed  in  long,  thin,  narrow  prisms,  melting  at 
115'.  The  hydrocarbon,  separated  by  means  of  the  zinc 
jopper  couple,  boiled  at  about  45°,  and  on  oxidation  with 
permanganate,  yieldeil  formic  and  acetic  acids  only. 
From  this  ami  from  the  fact  that  the  hydrocarbon  is  not 
a  true  acetylene,  it  is  concluded  that  it  must  be  either 
isoallylethylene,  symmetrical  dimetliylallene  or  nnsym- 
melrica!  dimetliylallene  ;  the  authors  are  inclined  to 
select  the  first  of  these  as  being  the  most  probable,  from 
the  simple  relation  which  this  bears  to  normal  amylene, 
from  which  the  unsaturated  liydroearbon  is  probably 
derived. 

III.  Jli/dnirarhoiis  of  the  Olefiic  Group. — The  method 
em]doyc(i  for  detecting  these  hydrocarbons  depends  upon 
the  fact  that  a  normal  oleline  is  converted  by  oxidation 
into  formic  acid  and  a  fatty  acid  containing  one  carbon 
atom  less  than  the  hydrocarbon  yielding  it.  Thus  the 
fraction  containing  noiiiial  amylene  should  yield  butyric 
acid,  that  containing  normal  hcxylcne,  valeric  acid,  etc. 
The  appropriate  fiactions  were  oxidised  with  perman- 
ganate, the  product  acidulated  with  sulphuric  acid,  and 
the  volatile  acid  separated  by  steam-distillation  ;  the  dis- 
tillate neutralised  with  sodium  carbonate,  concentrated 
and  fractionally  iirccijiitated  with  silver  nitrate.  The 
silver  salts  were  iiurilicd,  analysed,  and  linally  converted 
into  calcium  salts.  In  this  way  noimal  butyric,  normal 
valeric,  and  normal  ca]iroic  acids  were  obtained,  these 
indicating  the  presence  of  amylene,  hexylene,and  heptyl- 
ene.  No  indication  of  any  higher  oletine  could  be  found. 
Lower  olctincs,  if  |iiesenti  should  naturally  occur  in  the 
oil-gas  itself,  and  were,  therefore,  looked  for  in  the  liquid 
bromide  which,  as  already  mentioned,  was  separated  by 
steam  distillation  from  the  solid  crotonylene  tetra- 
bromide. On  fiactioning  this  oil,  the  greater  part  was 
found  to  be  ethylene  br<.iiiide,  but  contained  also  propy- 
lene bromide.  "  A  relatively  small  (|uantily  of  oil  of 
higher  boiling  jioint  was  present,  and  in  older  to  test 
this  for  butylene,  it  was  oxidised  with  iieimanganate, 
and  the  pri)duct  examined  by  Linneniann's  method 
(AiinaUii,  lliO,  '2'2'2)  for  proiiio'nic  acid.  Nothing  but 
acetic  ami  formic  acids  were,  however,  discovered.  The 
presence  of  butylene  in  oil-gas  is,  therefore,  vi  ry  doubt- 
ful, and  the  authois  are  of  oiiinion  that  the  sulistance 
discovered  bv  Faradiir  amongst  theoilgas  iiroducts,  and 
thought  by  liini  to  be  butylene,  was  really  crotonylene. 

W".  Ily'droearhoKS  insoluble  in  Sul/j/riiric  ylc/i/.  — The 
method  of  separating  these  from  other  hydrocarbons 
has  been  mentioned  above.  They  are  contained  almost 
exclusively  in  the  higher  fractions  (boiling  above  1.50°) 
of  the  steam  distillate  fr<ini  the  oil-gas  tar.  The  com- 
position of  the  dillerent  fractions  (from  KIO''  to  '205'=) 
agrees  closely  with  the  general  foi inula  C'„ll.>,„  and  the 
density  determinations  also  agree  approximately  with 
those  'nveii  by  MarkownikotVand  Oglobine  (Ann.  Cliim. 
7Vn/.v.'^1S!S4  jtil,  '.!,  372)  for  the  t'„H,,„  hydrocarbon 
found  in  Itussian  petroleum.  Hence  the  porti<ni  insoluble 
in  .sulphuric  acid  is  probably  a  mixture  of  these  with 
true  pnrallins. — A.  K.  INI. 


Na}>ht/ii/l/ii/drazlnes. 


E.    Fischer.        Annalen,    232, 
236— -243. 

a-Nnp/itln/llii/draziiie.  —  SOgrnis.  of  linely-powdcred 
a-naphthvlamiiie  are  mixed  with  450grnis.  of  hydro- 
chloric aiid  (sp.  gr.  li)  and  treated  with  the  equivalent 
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quantity  of  sodium  nitrite.  The  mixture  is  filtered  and 
tlie  dark-brown  solution  added  to  250grm.s.  of  stan- 
nous cliloride  dissolved  in  cold  hydrochloric  acid.  The 
mass  is  then  warmed  until  the  i^reater  jiart  of  the  pre- 
cipitate dissolves  and  a  nearly  colourless  solution  is 
obtained.  Un  cooling,  hydrazine  hydrochloride  is  depo- 
sited as  a  crystalline  mass,  and  on  adding  sodium 
hydroxide  to  a  hot  aqueous  solution  of  the  hydro- 
chloride, hydrazine  i.s  obtained,  which  may  be  pnrilied  by 
recrystallisation  from  alcohol  and  ether,  and  rajjid 
crystallisation  from  hot  water.  The  b.ise  boils  at  iO.T, 
melts  at  116 — 117°,  forms  lamin:i'  s])aringly  soluble  in 
ether  and  alcohol,  but  readily  soluble  in  benzene  and 
chloroform.  t.'rystallisable  salts  are  formed  with 
mineral  acids  (the  acetate  is  decompo.sed  by  water). 
Naphthylhydrazine  clo.sely  resembles  phenylhydrazine  in 
its  reactions.  AVith  pyroracemic  acidit  yieh\sa-n<ip/ithi/l- 
/ii/drazincjii/roiriccmic  uckl  Ci,|Hj.N..H  :i:(CH;,)  (COali), 
forming  yellow  needles  melting  at  159°;  witli  acetone,ac(- 
Uinca-iittplithiilhydrazine,  CmH^.N-^H  :C(CH:i).2,  crystal- 
lising in  colourless  masses  melting  at  74' insoluble  in  water, 
readily  .soluble  in  alcohol,  ether,  acetone,  and  benzene. 
Diuzunaphthtdcnimkh  appears  to  be  formed  when  dilute 
nitrous  acid  is  added  to  the  base,  ^■naphlhijlh ijil razine 
prepared  like  the  a-compound  melts  at  124 — 125°,  cry- 
stallises in  lamina-,  is  sparingly  soluble  in  etlier,  but 
dissolves  freely  in  hot  alcohol,  benzene,  and  chloroform. 
It  oxidises  less  readily  on  exposure  to  the  air  than  the 
u-compound,  and  forms  crystallisable  salts  exhibiting 
the  same  properties  as  the  a-derivative. — D.  B. 


A  cliijii  (if  Sulphuric  Acid  on  Diiroic,  and  Forination  of  a 
New  Tctramethrjlbcnzcnc.  0.  Jacobsen.  lier.  19, 
1209—1217. 

In  continuing  his  researches  on  durene  (this  Journal, 
1886,  25),  the  author  found  that  by  the  action  of  sul- 
phuric acid  only  a  small  proportion  of  the  hydrocarbon 
is  converted  into  durenesulphonic  acid,  hexamethyl- 
benzene  and  the  sulphonic  acids  of  liquid  hydrocarbons 
being  formed.  After  converting  the  sodium  sulphouates 
into  the  corresponding  sulphauudes  the  latter  were  sub- 
Jectetl  to  fractional  crystallisation  from  alcohol,  the 
following  compounds  being  obtained  :  (1.)  An  amide 
melting  at  187°  and  crystallising  in  jirisms  with  a 
vitreous  lustre,  sparingly  soluble  in  alcohol.  (2.)  An 
anude  melting  at  170 — 172°  and  crystallising  in  neeiUcs 
more  readily  soluble  in  alcohol.  (.'J.)  An  amide  readily 
soluble  in  alcohol  melting  at  110 — 11U°,  and  resembling 
1:2:3  metaxylenesul|)hamide.  On  heating  these  com- 
pounds with  hydrochloric  acid  at  170 — ISO  %  the  least 
soluble  amide  yielded  a  liquid  hydrocarbon  which 
was  found  to  be  a  new  tetramethylbenzeue.  The  more 
soluble  amides  yielded  exclusively  pseudocumene. 

Pn/nutruc  C,:Hi(CU,),[L'li-  :  Vlh  :  CH,  :  CHj  = 
1  :  2  :  3  :  4]  is  a  liquid  hydrocarbon  boiling  at  204°.  At 
a  low  temperature  it  solidilies  to  a  crystalline  mass 
which  melts  at  — 4°.  Dibninuiprc/iiritiiir  C'loHjoUro  is 
sparingly  soluble  in  alcohol,  readily  soluble  in  toluene. 
It  crystallises  in  long  colourless  prisms  melting  at  210°. 
Dinitrupreltnitcni-  Cw\iu{S0.2)i  crystallises  from  alcohol 
in  yellowish-white  prisms  having  a  vitreous  lustre, 
sparingly  soluble  in  cold,  readily  soluble  in  hot  alcohol. 
Itmeltsat  178*-'.  Pic/iiiitcjicsiiljihonic  oc/rf  CiuHu.SO-H 
is  obtained  by  dissolving  the  hydrocarbon  in  warm  sul- 
jdiuric  acid.  The  barium  and  .sodium  salts  are  also 
described.  The  siilfihonamide  Ci^Hia.SOj.NHi  forms 
small  prisms  melting  at  187°'  FrehnHylic  ncid 
C,iH2(CH;,)3.C<l2H  is  formed  by  the  action  of  dilute  nitric 
acid  on  prehnitene.  It  crystallises  from  alcohol  in  long 
transpnrent  prisms  having  a  vitreous  lu.stre  and  melt- 
ing at  167-5°.  The  calciuvi  sidt  \^',}l.2(^'\h)3'CO^'\.Xn, 
( -1-4H5U  ''.)  is  described.  When  distilled  with  an  excess 
of  lime  it  yields  a  hydrocarbon  boiling  at  170°,  which 
proved  to  be  hemellithene.  Prehnitylic  acid  is  there- 
fore a  mono-carboxylic  acid  of  hemellithene  of  the  con- 
stitution CsHj(CHj):.CUt>H.— D.  15. 


Pseudocicmene-  and  Bromopscvdocu7nene-sidphonic  Acids. 
0.  Jacobsen.     ]!er.  19,  1218—1223. 

Moiwhrnmojiscnduniiiiniesidplioiiic  acid  C,;H(CH3)3. 
S(>:,H.Hr[l  :  .'i  :  4  :  5  :  6]  is  formed  by  sulphon.ating  pure 
crystallised  monobromopseudocumene.  The  .sodium  salt 
is  sparingly  soluble  in  cold  water,  and  crystallises  in 
ilat  needles  or  scales  with  a  vitreous  lustre.  The  calcium 
.salt  forms  fine  needles  sparingly  soluble  in  water.  The 
sulphonamide  is  .almost  insoluble  in  water  and  crys- 
tallises from  alc<diol  in  needles  melting  at 
lS6'-\  Pseudocumeiicsidjihoiiic  acid  C,;Ho(CH3);;.S03H 
[1:3:4:5]  is  obtained  by  reducing  the  sodium  salt 
of  the  preceding  sulphonic  acid  with  ammonia  and  zinc 
dust.  The  barium  and  sn<lium  .'alts  are  described. 
The  S7dp/iunamidc  C,;H,(CH3)3.(8(_),.NH,)[1  :  3  :  4  :  .'■|| 
is  readily  .soluble  in  alcohol  and  crystallises  in  thin 
prisms  melting  at  172°.  Pscudociimciiot  C'„H._,. (('113)3. 
OH[l  :  3  :  4  :  5]  is  formed  by  fu.sing  sodium  psendo- 
cumenesulphonate  with  caustic  potash.  It  crystallises 
in  long  i)risms,  melts  at  95°,  and  boils  at  230 — 231°. 
Dibrijmopseiidocnmenol  crystallises  from  hot  alcohol  in 
beautiful  long  yellowish-white  needles  njelting  at  152*^. 
Dibromopsrudocuincitc  C,;H(CH3)3lir.,[l  :  3  :  4  :  5  :  0]  is 
obtained  by  further  bromination  of  the  mono-derivative. 
A  mixture  of  mono,  di-  and  tribromopsemlocumene  is 
formed,  from  w  Inch  the  dibromo-compouud  is  separated 
by  fractional  distillation  and  crystallisation  from  alcohol. 
It  melts  at  63 — (i4°and  boilsat  293 — 294°.  Dibromopscudo- 
ciimencsiilphonic  acid  C',;(CH3)3Br^.S03H  [1 :3  :4:5;6:2] 
is  obtained  by  heating  dibromopseudocumene  with  sul- 
phuryl  monochlorhydrin.  A  mixture  of  tribromopseudo- 
cumene  and  dibromopseudocunjeiicsulplionic  .acids  is 
formed,  which  is  treated  with  alcoholic  sod.a  lye  and 
boiled  with  a  large  quantity  of  water.  Tribromopseudo- 
cuniene  remains  in  the  residue,  whilst  sodium  dibromo- 
psendocumenesulphonate  crystallises  out,  the  mother- 
liquors  on  evaporation  yielding  the  mono-bromo-com- 
pound.  The  sodium  and  barium  salts  were  prepared. 
The  sulphonamide  crystallises  from  hot  alcohol  in  slen- 
der rhombic  lamin:e.  I!y  treating  the  sodium  .salt 
with  ammonia  and  zinc  dust,  sui/iiim  pscudocii/ncne- 
sulphoniiic  C,;H.,(CH3)3.S(t3Na[l  :  3  :4:2]  is  obtained. 
It  is  readily  .soluble  in  water  and  crystallises  in  Ilat 
needle.s.  its  stdphonamidc  C„H„(CH3)3(.SO„.NIIo) 
[1  :  3  :  4  :  2]  is  identical  w  ith  the  second  pseudocumene- 
.sulphamide  obtained  from  durene.  It  forms  needles 
melting  at  113°,  and  yields  pure  pseudocumene  when 
heated  with  hvdrochlorie  acid  at  170  .  The  pseiido- 
cumciiol  CoH.;,.(CH3)30H[l  :  3  :  4  :  2]  obtained  by  fu.sing 
the  sodium  salt  with  potash,  is  a  solid  substance  which 
crystallises  in  long  needles.  It  gives  no  colour  reaction 
with  ferric  chloride,  melts  at  62°  and  boils  at  232 — 
234°.  The  .sodium  monobromopsciidocumcncsniphomtte 
C,..H(CH3)3Br.S(l3Nil  +  AH20[l  :  3  :  4  :  5  :  2]  obtained  from 
dibromopseudocumene  together  with  the  salt  of  the 
dibrominated  acid,  crystallises  in  scales  of  pearly  lustre. 
The  sul]ih(mamide  is  readily  soluble  in  alcohol,  and  forms 
long  needles  melting  at  158".  By  debrominating  the 
sodium  salt  the  corre.sponding  salt  of  pseudocumene- 
sulphonic  acid  is  obtained.  Its  sulphonamide  melts  at 
113°,  and  yields  a  lii/iiid  monQbromojiseudocumene  when 
heated  with  liydrocliloric  acid  at  170".  This  compound 
boils  at  236—238°,  and  does  not  solidify  at  —10'  to  —15°. 

—I).  B. 


Iiiijirovcmcit/s  in.   Coke  Ovens  and  in.  Me//iod.i  of  and 

Apparatus  for  Collectinfj   the  Products  of  Combusfivu 

from   such    Cohc   Ovens.     A.    M.    Chambers   and   T. 

'Smith,  York.     Eng.  Pat.  7358,  June  10,  1885.     8d. 

iMPROVEMENT.s  in  the  ovens  and  ajiparatus  described  in 

a   previous    patent    (No.   4708,    jSIarch   11,    1884;    this 

.lournal,  1885,  49).     A  fire-chiy  pipe  is  arrang^ed  round 

tlie  upper  part  of  the  oven  close  to  the  fire-brick  lining 

of    the   same,   so    that  it  becomes    sutficiently   highly 

heated,    and   one  of   the  ends  of  this  pipe  is  brought 

forward  and  connected  with  an  air-supply  pi])e  arranged 

in  front  of  the  oven,  into  which  air  is  forced  at  a  njodcrate 

pressure.    The  inner  end  of  tl-.e  pipe,  after  jiassing  round 

the  oven,  is  directed  inwards  through  the  front  wall  of 
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the  oven  and  slightly  upward,  so  that  the  cunent  of 
licatc'd  air  forced  in  is  diroeted  ninvard  at-ros-.s  llje  uven 
without  ODiiiing  iiitu  conlact  witli  the  burfuce  of  the 
cokinc  coal.  ]!y  this  arriinj;enient  i;as  is  not  ailniitted 
into  the  oven,  as  the  healed  air  forced  thronj;h  tlie  pijie 
into  its  upper  part  is  suflicicnt  to  carry  on  tlie  carbon- 
isinf»  process.  Novel  arrangements  relating  to  the 
different  parts  of  the  apparatus  for  condensing,  -washing 
and  separating  the  jiroducfs  of  distillation  are  dcccrihed 
also  in  the  specification. — D.  IS. 


Improvements  in  Apparatus  for  Distillinri  Sliale  or  other 
Mineral  Oil  or  Petroleum.  N.  M.  Henderson, 
Broxburn.     Eng.  Pat.  13,014,  October  29,  1SS5.     8d. 

Ix  treating  crude  oils  ohtuiiied  by  the  destructive  distil- 
lation of  shale  or  similar  .substances,  an  ajiparatusof  the 
kind  described  in  Patent  540,  of  1SS3,  is  employed  (this 
Journal,  1883,  474)  wilh  the  following  modilicalions  : — 
The  app.aratus  consists  of  a  ]iriiMary  still  which  is 
connected  with  two  secondnry  stills,  one  on  each  side. 
Each  of  the  seconil.-iry  stills  is  again  connected  by  pipes 
and  valves  with  two  or  more  coking  stills,  which  are 
used  in  rotation,  one  being  cleaned  wjiilst  the  other  is  in 
use.  In  the  primary  still  the  oil  enters  by  a  vertical 
feed-pipe  dijiping  just  below  the  surface  of  the  oil,  whilst 
in  each  secondary  still  the  oil  enters  by  a  horizontal  pi|)e 
situated  at  a  short  distance  above  the  top  of  the  con- 
cavity of  the  still  bottom,  the  pipe  cnteriii';  one  end  of 
the  still  and  delivering  tlic  oil  near  the  other  end.  As 
the  volatile  part  of  the  oil  is  distilled  ofl',  the  remaining 
oil  becoming  heavier  descends  to  the  deep  sides  of  the 
bottom  of  the  still,  the  fresh  oil  continually  fed  in  being 
lighter  and  remaining  at  the  top.  The  deep  Vjottoms 
communicate  through  outlet  valves  with  e.xternal  pi)iing, 
which  has  branches  leading  up  to  the  feed-pipes  of  the 
secondary  stills.  The  latter  are  subjected  to  a  higher 
heat  than  the  primary  stills.  From  the  deep  sides  of  the 
secondary  stills  the  heavier  oil  p.afses  oil'  to  external 
piping  and  to  one  or  other  of  the  coking  stills. — D.  B. 


Improvements  in  Apparatv.s  ami  Arraiieiements  for 
niitillim]  Mineral  Oils.  W.  M.  Eraser,  Mid  Calder. 
Eng.  Pat.  4094,  March  -24,  18813.     6d. 

The  object  of  this  invention  is  to  simplify  and  improve 
the  existing  i)rocesses  for  distilling  oils  more  especially 
in  their  crude  state  as  obtained  from  the  retorts  anil 
when  fractionation  is  not  required.  In  the  imjiroved 
apparatus  the  oil  is  oi^erated  upon  continuously,  so  that 
increased  quantities  may  be  attacked  with  apparatus 
of  diniinisheil  cost  and  with  reduced  working  expenses. 
The  heat  for  the  distilling  apparatus  is  su])plied  by  a 
furnace  of  the  form  described  in  a  previous  jiatent 
obtained  by  the  inventor  (No.  I.'i,(i8(;  of  1885).  The 
main  part  of  the  improved  distilling  apparatus  is  a 
horizontal  cylindrical  vessel  supported  and  enclosed 
with  brickwork  constructed  with  suitable  heating  tines. 
The  arrangement  of  the.se  Hues  cannot  be  described 
without  reference  to  tlie  drawings  which  acconi]iany  the 
specihcation ;  they  are,  however,  so  constructed"  that 
the  ajqjaratus  is  said  to  be  rendered  free  from  the  liability 
which  exists  in  ordinary  stills  for  coke  or  residuary 
carbonaceous  matter  to  be  deposited  on  the  bottom. 

— L>.  B. 


lY.— COLOURING  MATTERS  AND  DYES. 

Amiclodijilieni/lsiil/i/ionie  Aeiel  and  A:o-dyes  from 
Uiphenijl.  Thomas  Carnelley  and  James  Schleselnian. 
.1.  Chem.  Soe.  (Trans.),  lS8(i',  380—383. 

Two  methods  may  be  ado|)ted  in  the  preparation  of 
dyestntl's  from  diphenyl.  (I)  The  combination  of  a 
hydroxydiphenyl  or  its  sul)ilMinie  acid  with  a  diazo- 
coinjioiind,  tiius  :  —  0, ,.  II ,(( )U).N  :  N.X.SO,  II  or 
(•,.Jr;(S03H)(()il).N  :  N.X,  etc.  ;  (i.')  the  sulphonation 
of  anddodi]ihenyl,  diazotisation  of  the  resulting  iimido- 
diphenylsnlidionic  acid,  and  combination  of  the  di;izo 
sulphonic   acid  with   a  phenol,  amidocomponnd,  etc., 


thus:— C,jH,(SO,H).N  :N.X.OH.  Of  the  two  methods 
the  latter  only  gave  good  results.  By  conversion  into 
the  nitro-co'lipound,  and  subsequent  red\ietion  with 
nascent  hydrogen  COgrms.  of  pure  di]ihenyl,  melting  at 
70'5°,  gave  lOgrms  of  puie  paramidediphenyl  wilh  the 
melting  point  49".  The  sulphmuc  acid  (.',..  II,  ( NH..).  SO. ,H 
(probably  NH.,.CcH,.t'„H^.!SO;;H  =  l -.4  :'l:4)was  prepared 
by  heating  one  part  of  the  amidodiphcnyl  with  4  parts 
of  strong  sulphuric  ai'id  to  130°  for  half-an-hour,  and 
pouring  the  product  into  water.  It  melts  above  .300° 
with  deoom])ositioii.  The  fodium  and  barium  salts  were 
prepared  and  analysed.  The  method  of  preparation  of 
the  dyes  is  as  follows  : — The  sulpboiuc  acid  from  2grnis. 
of  amidodiphenyl,  after  admixture  with  "Jee.  strong 
hydrochloric  acid  and  20cc.  waiter,  was  diazotised  by  the 
addition,  wilh  frequent  .stirring,  of  Igrm.  of  pota.ssiniu 
nitrite  diss(dved  m  3ec.  of  water.  A  cold  alkaline 
solution  of  llie  iibcnol  was  then  added  gradually  with 
constant  stirring. 

Sodium  jihenijtpuradii(::odi2ih(nyUnlplionaic — 

HO.C„H,.N  :N.C,„H,.SO,Na, 

forms  an  ami  er-colouri  d  ])r<  cijiitate  soluble  in  warm 
water  ;  it  dyes  wool  and  silk  a  biilliant  yellow,  imparts 
an  amber  shade  to  raw  jute,  but  has  no  allinity  for 
bleached  jute  yarn.  Sot/inni  resoreino/jitit  (n/tazodi- 
pheni/lsul/iiionale,  (1I()),,C,.,H;,.  N  :  N.  C,  .,H  ,.  !SO,,Na, 
is  a  deeji  brick  red  precipitate  which  becomes  yellowish 
brown  on  drying.  It  dissolves  readily  in  hot  w  aler,  and 
dyes  silk,  wool,  and  raw  jute  a  beautiful  orange,  but  has 
little  allinity  for  bleached  jute.  Sodium  qumoljioradi- 
a:vdip/ieni/lsulji/ionate.  (IlO).,C,,,H,.N:N.C,.,H,.l50~Na, 
dissolves  easily  in  cold  water  and  is  not  precipitated 
even  by  salt.  It  dyes  silk  and  raw  jiite  a  golden  amber. 
Sodium  a-niip/it/iu/jiaradiazodip/ienij/sulp/ionute — 

HO.C,<,Ho.N  :  N.CijHs.SO^Na, 

is  a  very  decji  red  precipitate  fairly  soluble  even  in  cold 
water.  It  dyes  silk,  wool  and  raw  jute  a  deep  reddish 
brow  n .  Sodinm  ^-naphtliolparmiia-Mdiplieii  iihidpliQ- 
nale,  HO.C,„H,,.N  :  N.C, ,.  If  ..JSO^Na,  is  a  bright  red 
precipitate  soluble  in  hot  water.  It  dyes  silk,  wool  and 
raw  jute  a  very  brilliant  red,  and  bleached  jute  yarn  a 
reddish  pink  shade.  The  barium  salts  of  these  dyes 
were  prepared  and  analysed.  All  the  above  dyes  are 
fast  colours  on  wool  and  silk,  and  are  not  jifl'ected  by 
boiling  water,  or  a  boiling  half  ]iei  cent.  soa)i  solution, 
except  the  yellow  dye  from  phencd,  which  becomes 
slightly  paler,  and  the  dye  from  a-naphthol,  which 
becomes  a  [lurer  brown. — S.  Y. 


Nitration   of  Dinietlrijlaniline.      E.  Nolting.      Ber.  19, 
545. 

The  ]jresent  jjajier  confirms  results  obtained  by  GroU 
(Ber.  19,  198,  and  this  Journal,  1880,  319)— viz.,  on 
nitrifying  dimethylaniline,  a  para-  and  a  meta-nitro- 
compound  are  formed.  The  author  in  his  previous 
investigation  on  this  subject  bail  omitted  to  neutiillise 
the  mother  -  li(|Uor  from  which  the  para  -  eoni)ioniid 
sejiarates,  an<l  which  ciJUtained  the  whole  of  the  meta- 
derivative  in  the  form  of  a  nitric  aciil  salt.— J.  B.  C. 


Isomeric  aNuphthylaminesvlphonic  Acids.     O.  N.  AVitt. 
Ber.  19,  578. 

Ik  rt-naphthylamine  be  treated  with  sulphuric  acid,  a 
sulphonic  acid  corresponding  to  that  lirst  obtained  by 
Piria  results.  If,  on  the  other  hand,  the  bydrochloride 
of  o-naphtbylamine  lie  added  in  small  ]iortions  at  a  time 
to  fuming  snlphuric  acid  (20—25  per  cent.  SO^)  and 
cooled,  an  acid  is  obtained,  tlie  sodium  salt  of  which  is 
four  times  as  soluble  in  water  as  Piria's  naphthionic 
acid.  Its  several  reactions  with  metallic  salts  indicate 
that  a  new  acid  is  ]ueseiit,  to  which  the  author  gives  the 
name  of  naplithalidinesulphonic  acid.  The  azo-deiivative 
wilh  /i  na]ililhol,  corn^siionding  to  rocellin,  is  of  a  less 
yellow  shade,  and  muih  less  soluble  in  water.  The 
author  has  prepared  t'leve's  mqibtliylaminesnlphonic 
acid  by  reducing  the  nitrosulplimiic  acid,  and  linds  that 
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although  exceedingly  like  in  properties  to  his  naphthal- 
iilenesulphonic  acid,  identity  has  not  been  estab- 
lished. For  tlie  acid  of  Cleve,  the  author  sufrgests  the 
name  of  aniidonaphthalenesulphonicacid.  To  dcterniine 
the  constitution  of  these  isoniorides,  Cleve  acted  upon 
naphthiouic  acid  with  PC1,„  and  obtained  /j-dichloronajdi- 
thalene  (melting-point  67 'o),  to  -which  the  po.'iition  aj  a. 
has  been  given.  As  the  same  aniidonaphthalencsnl- 
plionic  acid  is  obtained  from  a  nitro-conipound  prepared 
by  nitrifying  a-naphthalenesul|ilionic  acid,  or  by  sul- 
phonating  nitronai>hthalene,  it  is  jirobable  that  both  side 
chains  are  in  the  a  position.  As  the  positions  a,  o...  are 
attached  to  najihthionic  acid,  the  latter  sulphonic  acid 
must  contain  side  chains  in  two  rings  as  follows  : — 
(SO3H  :  NH2=  1  :  4)  and  (S(»,,H  :  NH,  =  1'  :  4)— naph- 
thionic  acid  and  amidonaphthalenesulidionic  acid.  The 
constitution  of  thethird  isomeride  napbthalidinesulphonic 
acid,  is  not  definitely  .settled. — J.  13.  C. 


Colouring  Matters  from  l-'infiirat(hh>iih.      Hugo  Sthiff. 

l!er.  19,  S47— S49.' 
On  warming  /i-naphthylannne  with  furfuraldehvde,  the 
compound  ^-fiirfnromiphthiiUnc  C,„H;.N:  CH.I'jHjt*, 
is  formed,  which  crystallises  from  alcohol  in  colourless 
glittering  plates,  melting  at  S5'.  The  hydrochloiide 
forms  golden-yellow  needles,  soluble  in  alcohol  with  a 
deep  red  colour.  The  author  has  proved  that  .si'coii(/(iri/, 
as  well  a.^  jtri/itari/,  aromatic  bases  are  capable  of  yield- 
ing colour  forming  bases  with  furfuraldehyde,  giving  as 
an  example,  the  methylaniline  compound — 

C,H,0„2CoH,(CIl,)N, 

the  hydrochloride  of  which  forms  fine  violet  crystals, 
melting  at  94^  Tci/iaii/  aromatic  bases,  however,  do 
not  directly  react  with  furfuraldehyde.  Tuo  diil'erent 
bases  can  combine  at  one  and  the  same  time  with  fur- 
furaldehyde, such  as  primary  and  secondary  bases,  or 
monamincs  and  diamines,  the  following  bodies  being 
thus  obtained  : — Monotnethijlaniliiirfiirfuraiiiliiir  hydru- 
clilundc — 


('  II  O    /CfHjN  1   ,, 


CI. 


I'olii i/lc lied iajninedi/Krf lira )nli?ic  hydrochloride — 


These  and  similar  bodies  dissolve  in  alcohol  with  red  to 
bluish-violet  colourations,  their  crystals  having  a  bronzy 
metallic  appearance  similar  to  that  possessed  by  magenta. 
Compounds  resembling  these  mixed  bodies,  obtained 
from  different  bases  with  furfuraldehyde  in  the  presence 
of  hyilrochlorie  acid,  are  also  obtained  from  the  aniline 
salts  of  aromatic  amidoacids,  the  necessary  acid  f(n-  the 
reaction  being  sup]died  by  the  aniido-acid  itself;  thus 
from  aniline  naphthionate  the  body 


^="*"n<-r„Ho(NH,; 


S(),H 


anilinefiirfuronaphthionate  is  formed.  Neither  pyro- 
mucicacid,  pyromucamide,  anilincpyromucate,  furfurine, 
nor  pyromucanilide  (melting-point  l'2.3o  )  form,  with 
aromatic  bases  or  amido-acids,  any  colouring  matters, 
but  the  reverse  is  the  case  with  thiofurfuraldehyde  and 
hydrofurfurainide.  The  reaction  takes  place  tlierefore 
solely  in  the  aldehyde  group,  the  doubly  united  oxygen 
molecule  being  replaced  by  two  aromatic  basic  groups. 
— T.  L.  B. 

Bfiizeiictrisulphoiiic  Acid.     C.  liOring  Jackson  and  John 
V.  Wing.     Ber.  19,  898—002. 

Five  parts  of  potassium  benzene-meta-disulphonate  (or  of 
the  monosulidionate)  are  nnxed  in  a  porcelain  dish  wilh 
six  parts  of  ordinary  strong  sulphuric  acid,  and  gently 
heated  till  the  salt  lias  dissolved  and  the  water  of  crys- 
tallisation has  evaporated ;  heavy  white  vapours  of 
sulphuric  aci<l  then  begin  to  be  evolved,  and  soon  the 
mass  becomes  pasty  and  swells  up.     The  reaction  is  then 


finished,  and  the  dark  mass  at  once  is  dissolved  in 
water,  the  sulphuric  acid  neutralised  with  barium  carbo- 
nate, and  the  iiotash  salt  of  the  trisulpbcinic  acid  formed, 
evaporated  down  and  cryst.alliscd.  Kxpi-rimcut  shows 
that  the  formation  of  the  trisulphonic  acid  is  due  to  the 
action  of  the  acid  ]iotassium  sulphate  ;  aluminium  sul- 
phate acts  in  a  similar  manner,  but  less  satisfactorily.  ^  By 
heating  the  potash  .salt  with  three  molecules  of  potassium 
cyanide,  a  nitril  was  obtained,  which,  on  saponification, 
produced  trimcsiiiir  acid,  C<,H..(CU()H)3.  Fusion  with 
caustic  soda  gave  jihluroglnciiiol.  This  benzenetrisul- 
phonic  acid  possesses,  therefore,  symmetrical  (1.3.5) 
constitution. — T.  L.  B. 


Oil  the  Artioii  of  Sodium  on  Tribcnzylaminc.     C.  Loring 
.lackson  and  John  F.  Wing.     Ber.  19,  900-902. 

Dry  tiibenzylamine,  mixed  with  rather  more  than  half 
its  weight  of  sodium,  was  heated  in  a  retort  on  a  paraffin 
bath.  The  sodium  began  at  150—100'  to  assume  an 
intense  purjde  colouration,  which  reached  its  maximum 
at  190—200',  at  which  temjieiature  the  mixture_was 
heated  for  two  or  three  hours.  During  the  operation  a 
liydrocarbon  distilled  over,  which  was  found  to  consist 
of  toluene  mixed  w  ith  about  8  to  10  per  cent,  of  benzene. 
The  distillate  amounted  to  48  to  50  per  cent,  of  the 
weight  of  tiibenzylamine  used.  The  residue  in  the 
retort,  besides  unaVlacked  sodium  and  tiibenzylamine, 
consisted  of  .sodiinn  ei/iinii/e  (amounting  to  25  percent. 
of  tlie  total  yield),  lephin,  and  blue  and  broien  colouring 
matters. — T.  L.  B. 


2'/,e  Eurhodincs.     Otto.  N.  Witt.     Ber.  19,  914—918. 

Bv  the  action  of  nitrite  of  aniyl  on  eurhodine,  a  sub- 
stance was  obtained  melting  at  156°,  which  possessed 
the  unmistakcable  character  of  a  quinoxaline  (comp. 
tills  Journal,  1886,  320),  but  differed  in  its  properties 
from  that  obtained  by  Hinslicrg,  which  melts  at  139— 
142°.  On  repeating  the  cxiieriment  with  ethyl  nitrite, 
a  substance  was  obtained  which  melted  at  175°.  This 
difference  in  the  result  led  to  the  idea  that  the  alcohol 
radical  had  entered  into  the  molecule  of  the  new  com- 
pound. The  analysis  of  the  substance  fully  confirmed 
this,  the  body  being  the  ethyl  ether  of  an  eurhodol, 
C,-II,  ,N.,0.C,jH5.  It  is  a  very  similar  substance  to 
eurhodine"  Crystallised  from  alcohol  and  glacial  acetic 
acid,  it  forms  brilliant  pale  lemon-yellow  needles, 
soluble  in  sulphuric  acid  with  a  carmine-red  colour  ; 
hyd-roehloric  acid  dissolves  it,  yielding  a  deep  orange 
colouration,  and  from  the  solution  the  hydrochloride 
slowly  crystallises  in  reddish-brown  plates.  It  is  very 
difficult  to  saponify  this  substance,  alcoholic  jiotash  even 
at  high  teniperatuies  being  almost  without  action  on  it, 
and  strong  acids  acting  but  slowly.  When  orthotoluylene- 
diamine  is  oxidi.sed  in  alkaline  solution  with  a-na])lithol, 
a  blue  substance  belonging  to  the  indophenol  group  is 
obtained  ;  but  with  /i-naphthol  the  reaction  is  ijuite 
ditt'erent.  A  dark  tarry  precipitate  is  in  the  latter  case 
obtained,  which  is  extracted  with  dilute  hot  hydro- 
chloric acid,  leaving  a  red  matter  undissolved.  On 
cooling  the  deeji-yellow  solution,  the  hydrochloride  of 
the  new  base  is  obtained,  liberated  by  ammonia  and 
recrystallised    from    alcoholic    glacial    acetic   acid,    or 

toluene.       The    quinoxaline    thus      ''-•--■'    ■-    '- -' 

according  to  the  equation — 


obtained    is    formed 


C,H,„N,  +  C,„H,0-h20  =  C,,H,.,N,-f3H„0. 

It  foims  pale  straw-coloured  needles,  melting  at  179-8°, 
and  distilling  at  a  higher  temperature.  Sulphuric  acid 
dissolves  it  with  a  violet  colouration  ;  hydrocliloric  acid 
forms  a  yellow  hydrochloride,  nitric  acid  converts  it 
into  a  characteristic  nitrocompound.  With  fuming 
sulphuric  acid  a  well-crystallised  sulphonic  acid  is 
formed.  There  are  theoretically  possible  two  isomeric 
ortho-quinones  derived  from  naphthalene,  and  con.se- 
quently  two  corresponding  isomeric  naphthylenetohnpiin- 
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oxalines.      That  obtained  by  Hinsberg  corresponds  to 
the  formula — 


u 


\/\ 

id 

rr 


Therefore  tlie  new 
possible  funuula — 


and  is  therefore  to  be  described  as  liiiiiajihtliylnietuhi- 
qainoxalinc. — T.  L.  B. 


a-Naphtholduulphonic  Arid  and  a-NaphlkdUrisulphoHic 
Afid.  A.  Clans  and  P.  Mielcke.  Ber.  Ift.  11 S2— 
1187. 

According  to  Schultze,  a  mixture  of  tho  di-  and  tri- 
sulpbonie  acids  of  a-naphtbol  is  formed  when  the  latter 
is  treated  with  funiinj^-  sulphuric  acid.  These  are  best 
separated  by  eonversiun  into  chlorides  by  treatin<;  the 
ilried  mixture  of  potassiurji  salts  with  phosphorus 
pentachloride.  a-Xaphtholdisulplicmic  chloride  is  easily 
soluble  in  ether,  whilst  the  chloride  of  the  trisulphoni'c 
acid  is  only  very  slifrlitly  soluble,  and  the  greater  portion 
remains  as  a  yellow  horny  mass. 

a-Nai)ldholdisniplionk  c/i/oiidc  forms  a  bright  reddish- 
brown  syrup,  which  cannot  in  any  way  be  made  to 
crystallise. 

a-N.aphtlwUrixidphijiiii-  fidorkh  forms,  on  reciystalli- 
sation  from  chloroform,  small  brilliant  colourless  crys- 
talline plates,  which  are  easily  soluble  in  chloroform, 
benzene,  and  glacial  acetic  acid,  sparingly  so  in  etlier 
and  quite  insoluble  in  alcohol.  It  does  not  melt  without 
decomposition. 

The  position  of  the  sulphonic-groups  in  the  a-naphthol 
ring  not  having  been  satisfactorily  determined,  the 
autliors  have  again  investigated  their  position. 

Tricldorijiiiiphthali-ne  was  obtained  from  the  disul- 
jjlionic  chloride  by  treatment  with  3mols.  phosphorus 
pentachloride  for  some  hours  at  170—180°  C.  It  forms 
colourless  needles,  melts  at  S■2^  and  is  identical  with 
Faust  and  Saame's  trichloronaphthalenc,  prepared  by 
decomposing  a-chloronaphthalcnetetrachlonde  with  alco- 
holic potash. 

TctitiiJdtironciphthalcne  was  prepared  from  anaiihthol- 
trisulphonic  acid,  by  treatment  with  phosphorus  penta- 
chloride at  '210— L'-20' C.  in  sealed  tubes  for  l.V  hour, 
and  then  for  1  hour  at  250"  I'.  It  forms  colourless 
groups  of  needles,  which  melt  at  UC-"  C.  To  determine 
the  constitution  of  this  tetrachloron.aphthalcne  it  was 
oxidised  to  tlie  quinone.  This  was  obtained  in  yellow 
needles,  and  proved  to  be  a-dichloro-n-naphthoqiiinone, 
with  the  constitution — 


Chloroxynciphthotpiinonc  was  prepared  from  the  qui- 
none in  the  usual  way.  It  forms  beautiful  vcllow 
crysl.als,  melting  at  215". 

/'«7i/o;v)/i«/;/i</,<j</»/«(;)(tY(/(//((/iforms\iolct-red  crystals 
which  melt  at  203^. 


body  must  correspond  to  the  other 


CHs 


From  these  derivatives  there  can  be  no  doubt  that  the 
tctnichloronnphlhtdciic  has  the  con.stitution  1:2:3:4, 
and  that  a-iiiiphl/ioltrisu/phoiiic  acid  is 

C,„Hj(OHKS03HHOH:S03H:S03H:SO;,H.-l  :2  :3  :  4]. 

On  oxidising  tetrachlornaphthalcne,  phthalic  acid  was 
obtained,  and  not  the  chlorinated  acid,  and  the  author 
concludes  that  the  oxidation  of  najdithalene  derivatives 
does  not  always  take  place  in  tlie  same  manner. 

On  heating  a-naiihlhidtrisulphonic  acid  with  large 
excess  of  PCI5,  peirhioroiia/i/tf/iidcue,  Ci„Clf„  is  obtained, 
which  crystallises  in  small  colourless  needles,  melting  at 
202°.— G.  H.M. 


v.- TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

Ijiiprovemeiits  rt'lafi>i;i  io  tin  Prepaioiion  of  Animrd 
Fibres  fnr  FeUiiig.  H.  H.  Lake.  London.  From  .lohn 
Thomas  Waring,  New  York,  tdrnplete  Sj)ecilication. 
Eng.  Pat.  4474,  March  30,  ISSG.     4d. 

Ix  order  to  increase  the  felting  jirojierty  of  animal  fibre, 
the  inventor  exposes  the  fibre  to  su!)diurous  acid  gas  in 
a  suitable  chamber.  A  special  feature  of  the  invention 
is  the  treatment  of  felt  hat,  bodies,  after  being  "  formed," 
but  prior  to  felling  operations,  with  sulphurous  acid. 

-B.  II. 


YI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

An  Improved  Method  of  Piirifi/i)i(i  and  Dccoloiiriiiif  the 
Water  in  icliich  Silk  and  other  Fibrous  Materiids  have 
Inrn  Jloiled,  etc.  E.  Tavlor,  Itochdale.  Eng.  Pat. 
(i331.  May  23,  1SS5.     Sd.  ~ 

The  waste  liquor  from  silk  dressing,  or  other  analogous 
processes,  containing  soap  and  fat,  is  run  into  a  vat  and 
treated  with  gaseous  chlorine,  which  precipitates  the 
fatty  matters.— C.  0.  H. 


T/iiproremcnts  in  the  Manvfactttrc  of  Blood  Alhiimm. 
Thorsteu  Nordenfelt,  AVestminster.  Eng.  I'at.  7402, 
June  18,  1885.     (id. 

The  blood  is  first  stirred  or  wispcd  to  remove  librine, 
.and  then  carefully  liltercd.  100  to  lOOOgnns.  sugar  dis- 
.solved  in  blood,  and  .a  similar  quantity  of  a  imre  volatile 
oil  (('.'/.,  parallin),  are  carefully  mixed  with  lOOkilis. 
blo(i<l.  The  sug;ir  acts  as  a  ]ircservative,  and  the 
vol.atile  oil  makes  the  serum  clear  and  almost  cohuirless. 
The  blood  is  slowly  poured  into  a  centrifugal  machine, 
such  as  is  now  used  for  separating  cre.am  from  milk. 
The  serum  is  then  concentrated,  preferably  in  iV'C"i<,  and 
the  final  drying  done  in  Hat  vessels,  care  being  taken 
that  the  temperature  never  exceeds  45 — .50°  C.  liy  this 
process  SO  ]ier  cent,  of  .scum  can  be  obtained  yielding 
albumen  of  first  quality  only. — B.  H. 


YII.— ACIDS,  ALKALIS,  AND  SALTS. 

Tlir  Maniifarture  of  Siilphnric  Acid  from  Pyrites  at 
Neir  Ii/o/(/oiru  ( Soidh  Hungary).  Berg.  u.  liiitteum. 
Zcit.  45,  97. 

The  nitric  vapours  are  mixed  with  the  sulphur  gases  in 
the  Hue  leading  from  the  kilns  to  the  chambers.  The 
works  have  no  (Hover  tower,  and  tJierefore  denitrate 
their  nitrous  vitriol  by  means  of  steam  in  drums  lined 
with  acid-proof  bricks.  The  chamber  acid  is  concen- 
trated botli  in  leaden  pans  and  platinum  still,  (."oppcr 
sulphate  is  ]irei>ared  as  fcdlows : — (Iranulated  copiier 
containing  from  O.'!  to  Oo  jier  cent,  of  .silver  is  treated  in 
a  large  t:ink  with  sulphuric  acid,  of  25^  B.  at  GO'C, 
and  the  i'o))per  solution  thus  obtained  run  into  leaden 
p.ans.  Here  the  silver  settles  out.  and  the  warm  lic|uor 
is  allowed  to  crystallise  in  narrow  wooden  vessels.  This 
crude  salt  is  washed  and  refined  bv  rccrystallLsing.     The 
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argentiferous  deposit  iu  the  leaden  pans,  wliich  contains 
from  3  to  4  per  cent,  of  silver,  is  sold  to  sih  er  refining 
■works. — S.  H.  

Miiniifdcfure  of  Siilp/ioci/aiiiilcf:.      E.    (Jascli.      ('hem. 
Zeit.'  10,  274. 

TllK  snl]iliocyanides  arc  daily  linding  increased  appli- 
cation in  the  dyeing  industry.  A  large  source  of 
^ul]lhocyanides  are  the  cokc-ovcn.s,  from  which  ammonia 
and  tar  are  condensed  and  utilised.  It  is  well  known 
ih.'it  ammonium  cyanide,  formed  in  the  gas  manufacture, 
is  the  basis  of  the  cyanogen  compounds  produced  at  the 
expense  of  the  ammonia.  Cyanide  of  ammonium  is  a 
readily  volatile  salt,  and  is  carried  forward  along  the 
pipes  leading  from  the  retorts  of  the  gas-factory,  together 
with  sulphuretted  hydrogen,  decomposing  Jiartly  witli 
I'linnalion  of  sulphocyanide  of  ammonium,  partly  in 
Iirescnce  of  soluhle  ferrous  salts  into  ferroeyanides.  A 
jiortion  remains  uudecomposed. 

Thorougli  condensation  prevents  tlie  formation,  to  any 
large  extent,  of  sul|)hocyauidcs.  As  might  he  expected, 
the  quantities  of  tliese  sulistauces  contained  in  the 
ammoniacal-lii|Uor  vary  considerably.  The  presence  of 
these  three  comjioiinds  adds  to  the  ditHculty  of  producing 
pure  sul]ihocyanid(;  of  ammonium  by  crystallisation.  A 
fnrtlicr  impediment  in  the  manufacture  was  the  work- 
ing up  of  the  weak  lii|Uors  (1  — ^'■^  ]!.)  of  tlic  ammonia 
works,  and  the  precipitaticm  of  these  weak  li(iuors  liy 
copper  salt,  as  well  as  the  dillicnlty  of  decomposing  the 
insoluble  co]iper  sulphocyanide.  The  method  has  been 
simplilicd  by  using  liquors  of  S — 11"  B. ,  as  raw  material, 
whereby  the  precipitation  of  the  sulphocyanide  with 
cupper  has  become  unnecessary,  and  by  a  simple  operation 
a  concentrated  sulphocyanide  li()uor  is  obtained.  The 
])roduction  from  these  sources  has  reduce<l  the  price  of 
the  salt  to  about  £7  10s.  per  lOOkilos.— J.  15.  C. 


DuiKjcr  of  Fire   fjirovr/h   Nitric   Arid.     G.  Leeliarticr. 
Compt.  llend.  102,539—541. 

The  author  shows  that  when  concentrated  nitric  acid 
(sp.  gr.  1-5 — rsi)  acts  upon  organic  substances — as,  for 
instance,  straw  used  for  packing  carboys — sufficient  heat 
is  pruduecd  to  set  them  on  hre. — 1).  1>. 


The  Utilisation  and  Method  of  iisiiirf  Liquid  Hi/dro- 
rarbonx  <ix  Carl/ojiisinr/  and  Nriitralisiinj  A;ii  iits  in 
the  A//.(i/i  Proeenses,  and  for  rcdncimj  I'l/ritrs.  U.  H. 
Thwaite  and  J.  Pedder,  Tranmere,  Cheshire,  and 
Widnes.     Eng.  Pat.  5514,  May  5,  1885.     Ud. 

The  inventors  claim  the  use  of  and  methods  of  using 
n:ineral  Iiydrocarbon  for  certain  processes  as  above 
stated.  An  abstract  is  in.sulhcient  to  nuike  clear 
the  aims  of  this  patent.  Ft  will  suffice  to  reproduce  one 
]iropositi(m  by  the  patentees: — "We  may  mix  the 
mineral  oil,  soda  ash  (dehned  as  NajSO, ),  and  calcic 
carbonate  or  quicklime  together,  and  <lissolvc  them  in 
water  at  a  temperature  of  say  200'  F.,  and  pass  a  ]H)wer- 
ful  electric  current  througli  the  solution,  ii\  order  to  dis- 
]dace  wlicdly  or  partially  the  sulphur  of  the  Na,.SC4  by 
the  carbon  of  the  oil.  The  lime  and  sulphur  combining  to 
f<irm  an  insoluble  precipitate,  we  run  off  the  supernatant 
solution  and  allow  it  to  crystallise. "^ — W.  S. 


Improvements  in  the  ProdKction  of  Solnhle  Phosphates 
(f  tlir  Alkalis  hi  tlie  Mannfactnre  of  Steel  and  Iron. 
'i.  Twynam,  Middlesboro'.  Eng.  Pat.  0SG6,  June  5, 
1SS.5.     tid. 

This  inventor  aims  at  the  production  of  soluble  alkaline 
lihosphates  from  phosphatic  slags  produced  in  the  manu- 
facture of  steel  or  iron,  when  an  alkaline  s.alt  has  been 
adiled  in  the  converter  for  the  jiurpose  of  eliminating  the 
]ihos]ihorus  during  the  conversion  of  the  phosphatic  pig 
into  iron  or  steel.  The  pliosphoric  acid  in  these  slags 
exists  largely  in  a  form  insoluble  in  water,  and  in  order 
to  convert  it  into  a  soluble  phosphate  it  is  fused  with  an 
additional  amount  of  an  alkaline  salt — the  carbonate, 


hydrate,  or  sulphate  (the  first  is  preferable)— in  a  basic 
lined  open  hearth  furnace  or  cujiola.  The  soluble 
alkaline  phosphate  thus  forme<l  can  be  dissolved  out  in 
water  and  obtained  practically  pure  by  evaporation  and 
crystallisation,  or  the  sohition  may  be  treated  to  form 
precipitated  lime  phosphate  and  an"  alkaline  hydrate  or 
carbonate. — S.  H. 

An  Improved  Process  or  Method  of  Froducinq  Ilydratc 
or  Carboiadc  of  Strontium  or  of  Uarinni.  E.  V. 
Trachsel,  London.  Eng.  Pat.  7i.')(i,  June  11,  1SS5. 
6d. 
The  object  of  this  invention  is  the  conversion  of 
stnintiiiiii  or  barium  sulphate  into  the  hydrate  or  carhon- 
,ate  of  these  bases.  Tlie  re-sult  is  obtained  by  means  of 
caustic  soda  or  potash  or  sodium  and  potassium  carbon- 
ate, which  are  used  repeatedly  and  reconverted  through- 
out tlie  process.  Strontinm  or  barium  suljdiate  mixed 
witli  coal  are  calcined  in  a  reducing  tlame  to  convert  the 
sulphate  into  sulphide.  The  latter  is  lixiviated  witli 
hot  water,  and  the  sulphide  solution  treated  witli  an 
equivalent  quantity  of  caustic  alkali,  whereby  a  dcpcisit 
of  strontium  hydiate  and  a  solution  of  an  alkaline 
sulphide  is  obtained,  as  follows  :  — 

SrS-f2NaOH  =  Sr(OH),  -f  Na^S. 
Or  by  using  half  the  amount  of  caustic  alkali,  thus — 
SrS  +  Na01l4-H,O  =  Sr(UlI),  +  Nii!^H. 

The  strontiuni  hydrate  crystallises  out  partly  during  the 
treatment  and  partly  on  cooling.  The  alkaline  sulphide 
or  sulphydrate  solution  is  easily  converted  into  the  car- 
lionate  liy  carbonic  acid,  and  the  carlionate  is  cauticised 
by  lime,  and  the  hydrate  solution  thus  obtained  again 
applied  to  the  decomposition  of  stiontium  sulphide.  To 
obtain  strontiuni  carbonate  the  sulphide  solution  is 
treated  with  sodium  carbonate,  thus — 

SrS  -1  Na.,COj  =  SrCO;,  +  Na.,S, 
and  the  sodium  sulphide  solution  is  converted  into  car- 
bonate as  above  described.     In  the  case  of  barium  the 
treatment  and  the  reactions  are  analogous.— S.  H. 


An  Iniprorcd  Proeess  of  Prodiieinf/  Chlorine,  and 
Chlorine  and  Ammonia.  B.  Mills.  Lond(m.  From 
A'erein  fiir  Clieiii.  Industrie,  Mainz,  Germany.  Eng. 
I'at.  .•!322,  March  9,  ISSti.  4d. 
The  invention  relates  to  the  product  ion,  on  the  dry  system, 
of  chlorine,  or  of  chlorineand  ammonia,  bypassingvapours 
containing  chlorine  in  combination  over  metallic  o.xides 
at  a  high  temperature.  AmiiKJuium  cliloriile  vapours 
are  passed  over  any  oxidation  grade  of  manganese  at  a 
temperature  not  reaching  red  beat.  If  protoxide  of  nian- 
gauese  be  used,  the  reaction  is  shown  by  the  equation — 
MnU-f2NH4Cl  =  MnCl.j-l-2NH:,-t-H„U.  If  now  air  bo 
passed  over  the  resulting  manganese  chloride,  manganese 
o.xide  and  chlorine  are  obtained  thus — MnCl2-fU  = 
IMn0  4-2Cl.  In  ]dace  of  ammonium  chloride  vapours, 
gases  containing  hydrochloric  acid  may  be  passed  over 
the  inancanese  compounds  with  equal  effect,  thus— (1) 
MnO-f  2lICl-MnCl,-hH:0  ;  and  (2)  MnCl;  +  0  =  MiiO-h 
Cl...  In  the  same  manner  oxygen  combinations  of  other 
metals  |iossessing  several  oxidation  grades  may  be 
employed,  as  well  as  other  volatile  chlorine  compounds. 

-S.  H. 


Improvements  in  Apparatus  for  Distilling  Ammoniacal 
Liquor    for    the   purpose  <f  Prodwinq   Suljihatc    of 
Ammonia.     A.   Dempster,  Elland,  Yorkshire.     Eng. 
Pat.  3220,  March  8,  ISSti.     8d. 
The  improvements  in  such  apparatus  relate  (1)  to  heat- 
ing the  sulphuric  acid  iii  the  saturator  and  the  animoni- 
acaP liquor  in  the  feed  tank  by  means  of  the  noxious 
gases  generated  in  the  saturator  ;  (2)  to  eon.structing  the 
still  with  a  deciniiposing  chamber  under  the  lire-box  for 
getting  oft' the  fixed  ammonia,  the  milk  of  lime  in  this 
chamber  being  agitated  by  ammoniacal  gases  instead  of 
steam  as  is  usual  ;  (3)   to  providing  the  still  with   a 
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diaphrasm  in  order  to  concentrate  tlie  ammoniacal  charged  through  a  coiled  lead  pipe  E,  the  noxious 
gases  ;  (4)  to  drawing  air  along  with  the  noxious  gases  vapours  being  passed  otV  bv  means  of  pipe  F  But  in 
tlirougli  tlie  punher  ;  and  (o)  to  employing  a  verlical  rod  |  order   to    heat    the  sulphuric   acid   they  a"ain   return 


Km^^^;^^^$^S^;^S?S^ 


ul;rv::i 


for  actuating  several  valves  simultancnusly.  In  the  |  througli  pipe  C,  whicli  is  immersed  in  the  snipbnriracid 
drawing  the  pipe  D  carries  the  ammonia  gases  given  ott'  and  ultimatelv  pass  out  throu'di  (/  into  h  The  am- 
in   the  still  A  to  the  saturator  ]!,  where  they  are  dis-  I  mnniacal  li.inor  is  introduced  into  flic  liquor  feed  tank 
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H,  ■nhich  being  narrower  than  tlie  still  A  forms  an 
annular  space,  which  is  heated  by  the  waste  gases  from 
the  pipe  1''.  The  decomposing  cliamber  is  shown  at  K, 
in  which  is  placed  the  jiiilk  of  lime,  the  ammoniacal 
gases  passing  down  the  pipe  L,  and  afler  the  fixed 
ammonia  has  been  liberated  the  gases  return  through 
the  pipe  N.  Tlie  still  itself  is  divided  by  a  perforated 
iliai>hragin  plate  AV.  s"  Ih.at  as  the  gases  arise  and 
impinge  against  it,  the  steam  is  partially  condensed,  and 
consequently  the  strength  of  the  ammoniacal  vapours 
increased.  The  pipe  J  carries  the  noxious  gases  to  the 
purifier  C,  which  is  connected  with  the  furnace  and  Hue 
of  the  chimney  by  the  pipe  K  ;  the  draught  of  the 
chimney  draws  the  noxious  gases  along  with  atmos- 
pheric air  through  the  oxide  of  iron  deposited  in  the 
purifier,  thereby  continuously  revivifying  the  oxide. 
Lastly,  a  vertical  rod  S  is  connected  by  levers,/  with  the 
valves  m,  if,  /;,  n  and  the  toothed  segment  T,  which  is  in 
gear  with  the  worm  U.  By  operating  the  latter  the 
whole  series  of  valves  can  be  regulated  simultaneou.slv. 

-S.  H. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS, 

All  Improved  Firc-rcsistinrj  Canciit.  W.  Montgomerv, 
Newcastle-on-Tyne.  En'g.  I'at.  G025,  May  10,  ISs'o. 
6d. 

This  cement  is  prepared  in  two  parts— one  as  a  powder, 
the  other  as  a  paste.  The  powder  is  composed  of  finely- 
ground  porcelain  or  pottery  waste  (about  ,50  per  cent.), 
finely-ground  and  long-kept  Portland  cement(about  40  per 
cent.),  and  ground  red  lead  (about  10  per  cent.).  The 
paste  is  formed  of  very  linely-grouiul  porcelain  or  pottery 
waste,  with  about  five  per  cent,  of  finely-ground  plum- 
bago ;  the  water  used  in  making  this  mixture  into  a 
jiaste  contains  a  tlux,  such  as  borax,  and  a  small  propor- 
tion of  sOicate  of  soda.  The  proportions  of  the  two  parts 
are  varied  according  to  circum-stances. — E.  G.  C. 


added.  The  mixture  is  moulded  into  lilocks,  and  dried 
by  heat  in  ovens  and  hot  sand  baths,  "to  accelerate 
crystallisation."  The  prepared  stone  is  stored  in  tanks 
containing  lime  water.  Various  other  vitrifying  materials 
are  also  described  as  useful.— C.  C.  H. 


Improved  Siistcm  of  Dry  inii  the  Prqmrcd  Mixture  of  Raw 

Materials  for  the  3Iaii>ifacttire  (f  Portland  Cement.  C. 

Spackman,  Leicestershire.     Eng.  Pat.  205!»,  February 

24,  ISSti.     8d. 

The  heated  air,  which  has  passed  through  the  calcined 

cement,  after  tbe  process  of  combustion  in  an  intermittent 

kiln  is  completed,   is  utilised  for  the  desiccation  of  a 

charge  of  raw  material  stacked  in  another  kiln  or  kilns, 

ready  for  burning. — E.  G.  C. 


Manvfaetvrr  of  Cement.      W.    Joy,    Northfleet.      Eng. 
Pat.  7180,  June  12,  1885.     8d. 

This  invention  relates  to  improvements  in  the  manu- 
factBie  of  cement,  consisting  in  means  for  ensuring  the 
efficient  distribution  of  the  draught  through  the  charge, 
in  a  cement  kiln,  loaded  with  layers  of  wet  slurry  and 
fuel,  pipes  or  tubes,  or  bundles  of  faggots,  or  of  sticks 
covered  with  readily-combustible  materials,  being  so 
arranged  as  to  form  air-pas-sages  through  the  whole  body 
of  the  charge.  The  cement  kilns  are  built  in  two  rows, 
back  to  back,  and  communicating  at  their  upper  parts 
with  a  flue  between  them  and  leading  to  a  common 
chimnej'. — E.  G.  C. 

Improvements  in  the  Treatment  of  Stone  in  oreler  to  pro- 
f/iiec  a  Glar.e(l  Surfaee  thereto.  J.  Matthew,  Leeds. 
Eng.  I'at.  8.364,  July  10,  1885.     Cd. 

To  produce  a  glazed  surface  upon  certain  classes  of  stones, 
rendering  them  impervious  to  moisture,  the  surface  is 
first  rubbed  down  smooth,  a  coating  of  any  of  the 
vitreous  glazes  well  known  to  potters  and  glazed  brick 
makers  then  applied,  and  the  whole  carefully  fired  in  a 
kiln.  The  temperature  of  fusion  of  the  glaze  must  be  so 
low  that  the  stone  remains  uninjured  in  the  firing. 

-C.  C.  H. 

Improvements  in  the  31anvfactvrr  of  Artificial  Stones 
and  Conerete.t.  A.  V.  Pontcm,  Viewlield  I'arkstone. 
Eng.  Pat.  12,.3S;i,  October  17,  1885.     Gd. 

This  speeificalion  describes  different  methods  of  prciiar- 
ing  artificial  stone,  the  essential  features  of  all  ot  which 
are  the  combination  of  lime,  either  in  solution  or  in  a 
powdered  state,  with  difl'erent  varieties  of  silicates  or 
siliceous  materials.  The  materials  .are  thoroughly  incor- 
porated or  ground  together  with  the  addition  of  silicate 
of  soda,  or  "  powdered  minerals  or  earthy  matter  of  an 
inert    character ;"     v  aiious    salts    of    lime    may    be 


X.-METALLURGT,  Etc. 

Anion    of  Canstic   Soda    on   Metals   and   AUoy.s.      W, 
Venator.     Chem.  Zeit.  10,  .3)9-321. 

The  author  has  carried  out  the  present  series  of 
investigations  with  the  object  of  determining  the  nature 
of  the  action  of  caustic  .soda  upon  different  cjualities  of 
iron,  steel  and  other  metals,  and  to  what  extent  the 
action  is  due  to  impurities.  Commercial  caustic  soda 
was  used  containing,  as  impurities,  Na.COj  1-85  per 
cent.,  ^aCl  3-05  percent.,  Na^SUj -03  per  cent.,  Fe^Oj 
and  Al.Oi  '11  per  cent.  A  silver  basin  was  used  in 
which  the  metal  and  alkali  were  heated.  Is'o  galvanic 
action  occurred,  and  no  atmospheric  oxidation  was  found 
to  iuMueuce  the  action  when  the  metal  was  completely 
submerged  in  the  alkali.  The  concentration  of  the 
alkali  varied  between  20  and  80  per  cent.  NaOH.  The 
temperature  was  maintained  just  iielow  boiling  point  of 
the  lye.  In  other  experiments  the  liquid  was  allowed 
to  boil  with  inverted  condenser.  In  other  cases 
anhydrous  soda  was  fused  with  the  metal.  The 
time  of  heating  was  generally  72  hours.  Tbe  quantity 
of  alkali  was  2kilos.  The  following  are  the  metals 
tested  :— Cast  iron,  wrought  iron  (two  kinds),  steel  (two 
kinds),  forged  iron,  brass,  phosphor  bronze,  alloys  of 
copper,  tin,  zinc  and  lead,  lead  and  nickel.  There  was 
a  strong  action  in  the  case  of  the  different  ([ualities  of 
iron,  steel  and  lead,  whereas  brass,  phosphor  bronze, 
nickel  and  the  alloys  of  copper,  tin,  zinc  and  lead,  and 
nickel  were  less  attacked,  and  in  s<ime  eases  not  at  all. 
With  copper  scarcely  any  action  could  be  detected. 
Phosphor  bronze  and  nickel  are  little  attacked.  _  The 
action  upon  iron,  steel,  br,a.ss  and  lead  were  under  similar 
conditions  so  different  that  no  rule  could  be  laid  down. 
The  action  appears  to  depend  upon  the  shape  and  surface 
of  the  metal ;  but  more  especially  upon  the  structure  and 
the  kind  of  surface.  Thus,  for  example,  bright  and  rough- 
liled  surfaces  were  more  strongly  attacked  than  when 
oxidised.  Thin  plates  of  steel  were  dissolved  with  evolu- 
tion of  hydrogen.  Fine  east-iron  borin;;s  were  com- 
pletely converted  into  ferric  and  ferrous  oxide,  the  latter 
remaining  in  solution.  The  jdiosphoric  acid  also  partly 
dissolves  in  the  alkali,  manganese  is  chiefly  prcci)iitated 
as  oxide,  carbon  is  to  a  great  extent  oxidised.  All  the 
qualities  of  iron  evolved  more  or  less  hydrogen.  \\  ith 
brass  the  action  was  almost  entirely  confined  to  the  zinc 
and  lead,  so  that  a  surf.ace  ot  coiqier  remained.  The 
intensity  of  the  .action  depends  on  the  percentage  of  the 
zinc  in  the  alloy.  Lead  is  oxidised,  and  dissolves  m  the 
alkali.— J.  B.  C.  

On  the  Action  of  an  Aepieous  Solution  of  Carbonic  Aeid 

on  Thomas-Stan.  Chcm.  Zeit.  10,  531  and  584. 
If  Thomas-slag  in  a  very  fincly-jiowdered  condition  be 
treated  with  water  containing  carbonic  aeid,  both  phos- 
idioric  and  silicic  acids  are  readily  dissolved.  Heis  experi- 
mented on  aphosphaticslagwhich  contained  l(j  percent, 
iihosphorie  acid,  and  8  per  cent,  silicic  acid,  and  found 
that  0  litres  of  water,  into  which  carbonic  acid  was 
Tiassed,  dissolved  5  8  per  cent,  phosphoric  acid,  and  3-5 
per  cent,  silica.    Meyer,  independently  from  Keis,  inves- 
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tii:atcd  the  action  of  large  amounts  of  carbonic  acid  water  ' 
on  a  jihosjiliatic  slag,  containing  22 '2  percent,  phosphoric 
acid,  and  54  0  per  cent.  lime.  He  treated  2grnis.  of  this 
slag  with  S  litres  of  carlionic  acid  water,  for  50  hours, 
and  succeeded  in  dissolving  53'6  per  cent,  of  the  total 
phosphoric  acid,  and  57 'S  per  cent,  of  the  total  lime 
present.  This  result  shows  that  carbonic  acid  does  not  ) 
act  first  on  the  caustic  lime  and  afterwards  on  the  calcium 
phosphate  ;  but  the  action  takes  place  simultaneously, 
and  both  constituents  of  the  slag  are  dissolved  in  nearly 
equal  proportions.  This  fact  is  very  important  in  estimat- 
ing the  nianurial  value  of  powdered  Thomas-slag.— S.  H.  i 


Improvements  in  Crucibles,  Muffles,  and  other  Ecfractor;/ 
Apparatus.  F.  I\Ia.\well  Lyte,  Putney.  Eng.  Pat.  4SS9, 
April  20,  ISSu.     6d. 

Magnesitj;  or  other  magnesium  carbonate  or  oxide  is 
calcined  at  a  strong  white  heat,  in  order  to  ensure 
sufficient  contraction,  and  thus  prevent  the  subsequent  , 
cracking  of  the  manufactured  article.  This  operation 
sliould  be  repeated  twice  or  th-ice,  the  material  being  re- 
crushed  and  sieved  after  each  roasting.  Tlie  material  is 
then  mixed  either  with  water  alone,  with  a  solution  of  a 
suitable  magnesium  salt  (not  sulphate),  or  with  G  to  10 
per  cent,  of  "heavy  "  magnesium  hydroxide,  or  10  to  15 
per  cent,  of  lightly-burnt  magnesia  and  water,  and 
fashioned  into  tlie  required  article,  which  may  tlien  be 
lired  for  use.  The  addition  of  sawdust  or  Hour  to  the 
mixture  increases  the  porosity  ;  of  powdered  carbon,  the 
refractoriness  of  the  a]iparatus,  which  should  be  heated 
by  astatki  or  gaseous  fuel  rather  than  by  solid  combus- 
tibles. AVhen  the  finished  apjiaratus  is  to  be  used  in 
contact  with  fused  metallic  oxide.s,  it  should  lirst  be  well 
glazed.— W.  G.  M. 


Improvements  in  the  Manitfaeinre  of  Puddled  Iron  and 
kted.  Job  (iilligan,  Abertillery,  Monmouthshire. 
Eng.  Pat.  5140,  April  25,  1SS5.     4d. 

Thiiouoh  holes  in  the  side  of  a  puddling  furnace,  a  blast 
of  air  is  allowe<l  to  act  upon  the  molten  uietal  until  the 
latter  begins  to  sink  to  the  bed  of  the  furnace,  v  hen  the 
blast  is  shut  off,  and  the  metal  balled  in  the  usual  way. 

— W.  G.  JI.  ■ 


Improvements  in  the  Treatment  of  Pitj  Iron  fur  Elimina- 
tinr/  Impurities  diirinej  the  Process  of  its  Conversion 
into  Matlealjle  Iron  or  Steel,  also  applicable  for  Aualo- 
gonsPwposrs.     Edward  Fletcher,  South  Stockton-on- 
Tees,  Yorkshire.     Eng.  Pat.  7S02,  .June  26,  1SS5.    Gd. 
For  a  puddling  furnace  charge  of  4icwt.  of  Cleveland 
pig,  containing  (.s.ay)  1  -75  per  cent,  of  pliosphonis,  a  basic 
mixture  of  4Ib.  of  lime,  and  31b.  eacli  of  soda  and  salt, 
is  either  mixed  with  the  fettling  of  the  furnace  (which, 
however,  it  tends  to  break  up),  or  preferablv,  therefore, 
with  the  tlux  of  hammer  scale,  etc.,   introduced  before 
the  charge  ;  or  it  is  mixed  with  about  141b.  of  ujill  scale, 
and  added  to  the  melted  metal,  which  then  finally  yields 
good  merchantable  bar. — W.  G.  ;M.  "  ' 


A  Nev:  Bronze.     J.   P.  Keitz,  Cockenheim,  Germany. 

Eng.  Pat.  7SS0,  Juue  29,  1SS5.     4a. 
This  is  a  bronze,  resisting  acids  and  alkalis.     It  is  made 
by  carefully  fusing  together  234  parts  of  tin,  1  vSi  parts 
of  lead,  and  1  part  of  antimony,  and  then  adding  them 
to  15  parts  of  melted  copper.— W.  G.  M. 


Animproved  Process  of  Treating  certain  Dcscriplions  of 
Aurijcrons  and  Arrjentiferous  Material  for  the  purpose 
of  facilitxdinij  the  Srparation  of  the  Metals  contained 
therein.    Elizabeth  B.  Parnell,  Sydney,  N.8  W     En" 
Pat.  3702,  March  IG,  1SS6.     4d. 

TnK  (pyritous)  ore  is  roasted  at  a  temperature  of  1100— 
1300'  F.,  and  then  crushed  and  re-roasted  at  1200—1600' 
F.,  wheu  ar.senic,  antimony  and  some  sulphur  pass  off 
with  the  ga.ses,  iron  sulphide  becomes  peroxide,  whilst 
the  sulphides  of  silver,  copper,  manganese,  nickel  and 


cobalt  are  sulphatised.  These  soluble  sulphates  are 
boiled  with  successive  portions  of  water,  nntil-completely 
removed  ;  the  gold  may  then  be  extracted  from  the  resi- 
due by  amalgamation  or  chlorination,  tlie  valuable 
metals  from  the  solution  by  precipitation.  Additional 
o.xygen,  introduced  in  the  masting,  shortens  the  time 
required  for  the  operation. — AV.  G.  M. 


XL— FATS  OILS,  AND  SOAP  MANUFACTUEE. 

Tlic  Manufacture  of  Mineral  Lubricatiiirf  Oils  from 
Pusxian.  Petroleum  Residues.  Chem.  Zeit.  10,  G03 — 
605,  618. 

The  residues  contain  from  1  to  5  per  cent,  of  water, 
and  have  a  s^cilic  gravity  of  0fl05  to  0912.  To  obtain 
from  them  light-coloured  oils  they  must  be  carefully 
fractionated  and  refined,  and  as  a  high  temperature  of 
distillation  would  inevitably  cause  decomposition,  tlie 
distillation  must  be  assisted  by  means  of  superheated 
steam.  The  stills  usually  employed  are  represented  in 
the  drawings.  They  are  made  of  wrought  iron,  and 
have  a  circular  or  elliptic  cross-section.  In  starting  an 
operation,  the  residues,  which  are  jprcviously  warmed 
by  a  steam  coil  in  a  separate  tank  up  to  nearly  100  C, 
are  run  into  the  still,  while  the  latter  is  very  gnadually 
heated  uji.  The  distillation  in  the  beginning  proceeds 
very  turbulently  owing  to  the  presence  of  water,  which 
cannot  be  removed  comidetely  by  settling.  At  130°  C 
to  140°  C,  a  pretty  regular  ebullition  sets  in,  and  the 
distillate  commences  to  come  over  at  150°  C.  to  160°  C 
At  this  stage  superheated  steam,  free  from  any  con- 
densed water,  is  admitted  (Figs.  2  and  5  show  the 
arrangement  for  superheating  the  steam),  whereby  the 
distillation  is  iiuickeued.  Tlie  first  distillate  stands  at 
0'840 — OSGO,  and  is  used  as  an  illuminating  agent  (Helios 
oil)  in  specially  constructed  lamps,  it  being  too  heavy  for 
lamps  of  the  usual  construction.  As  soon  as  the  distil- 
late has  the  specitic  gravity  of  0'S70 — O'SSO  it  is  separately 
collected  and  worked  up  for  light  spindle  oils.  A  third 
fraction  stands  at  0'S95 — 0900,  and  is  employed  as 
heavy  spintlh:  oil  and  as  a  luliricafing  agent  for  gearing. 
The  fourth  fraction,  spccilic  gravity  0  90S — 0912,  is  the 
largest  in  bulk,  and  is  suitable  for  steam  engines, 
whereas  the  last  fraction,  specitic  gravity  0  9 15— 0  920, 
yields  an  excellent  ci/linder  oil.  This  last  fraction 
distils  with  great  ditliculty,  and  the  fire  must  be 
carefully  regulated  to  avoid  decomposition.  The 
pyrometer  of  the  still  shows  the  following  tempera- 
tures for  the  difl'erent  fractions  : — I.  150 — 170°  C.  ; 
II.  170— 200°  C;  111.  200— 250°  C;  IV.  2.W— 300°  C. ; 
V.  300— 320°  C.  The  yield  of  the  diHerent  oils  is  about 
as  follows : — 

1 10—12;:     Colour,  light  yellow. 


IL     12-15 

III 8-10 

IV 30-33 

V 10-12 

Residue    12—15 


yellow, 
yellow, 
reddish-yellow, 
red. 


After  separating  the  distillates  from  the  condensed  water 
in  the  usual  manner,  they  are  completely  .deprived  of 
the  still  adhering  water  by  heating  them  by  means  of  a 
steam  coil.  After  some  time  the  water  collects  at  the 
bottom  and  is  drawn  off.  They  are  then  refined  with 
sulphuric  acid  of  66"  l>.  in  lead  lined  conical  vessels. 
The  acid  is  added  by  degrees,  while  the  mass  is  con- 
tinually stirred  either  by  an  air  current  or  a  mechanical 
agitator.  This  treatment  is  continued  for  one  or  two 
hours.     Li"lit  oils  require  from  5  to  7  per  cent,  of  sul- 

Ehuric  acid,  whereas  up  to  12  i>er  cent,  is  wanted  for 
eavy  oils.  The  mixture  of  acid  and  oil  is  then  allowed 
to  rest  until  all  the  acid  has  separated,  which  is  usually 
the  case  after  the  lapse  of  20  liours.  Then  follows  the 
neutralisation  of  the  acid  oil,  wliich  is  indeed  the  most 
difficult  and  delicate  operation  of  the  whole  process. 
This  is  due  to  tlio  fact  that  the  oils  contain  a  certain 
amount  of  slimy  matter,  which  is  saponified  by  the 
addition  of  alkalis,  thus  forming  an  emulsion,  which 
obstinately  prevents  the  clarification  of  the  oils.  Ex- 
perience has  shown  that  it  is  best  to  run  at  first  only  a 
small  portion  of  a  very  dilute  caustic  soda  solution  into 
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the  acid  oil,  .a^'itating  briskly  and  addiiij;  after  a  vldle  '  found  necessary  to  pass  a  current  of  warm  air  tlirou.^Ii 
the  rest  of  tlie  alkali  in  very  dilute  solution.  .Vfter  the  oil  for  the  complete  removal  of  the  water,  the 
some  time  a  sample  is  taken,  and  when  the  emulsion  \  presence  of   which  causes   a  turbidity  of   the   oil.     In 


STEAM  INLET 


STEUM  INLET 


Fui.  1. 


Fig.  2. 


I'lO.  4. 


separates  t|uickly  from  the  oil,  the  aj,'itation  is  discon- 
tinued and  the  m.a.ss  allowed  to  rest.  The  bottom  layer 
is  drawn  ott'  and  the  oil  washed,  at  lirst  with  cold  water 


^^^^^^^■y.^^\^-^^^•ss^^.^^^v^^^,^.,.,^ 


Dl 


Zl^di— ^ 


H 


Fir,.  5. 

and   afterwards  with   water   of   (1.3'  C. ,   unti 
neutral  reaction   with   phenolphthalein.     The 


conclusion,  the  properties  of   lubricating  oils  are  dis- 
cussed, and  it  is  mentioned  tliat  the  only  trustworthy 
test  for  good  quality  is  a  determination  of  the  viscosity. 
— S.  H. 

Tmj)rovcmcii/s  in  /he  Mantifacttirc  of  (Jhaijinous  Com- 
poioich  to  br  imploi/cd  jor  ]'>alihxii(f    Wool  and  othrr 
Fibrous  Substances,  riiid  for  ut/ier  purposes.       jM.  (I. 
Coltart  and   J.  Menzies.      Eug.  Pat.  37'2j,  March  23, 
1885,  6d. 
Crude  or  refined  seal,  whale,  or  h.sh  oil  is  treated  suc- 
cessively with  strong  suliihuric  acid,  water,  and  caustic 
soda  solution,   and  is  then  nii.xed  with  four   times  its 
weight  of  relined  iLiineral  lubricating  oil.     Solutions  of 
magnesium  and  bariuuL  chlorides  are  then  .agitated  with 
the  mixed  oils,  ,and  the  product  is  a]iplied  in  the  ordinary 
batching  machines,  or  sprinkled  by  h.and. — W.  L.  C. 


it  has   a 
water  is 


An  Improved  Process  and  Apparatus  for  Treatment  of 
Greasy  Waste  pre/iarafon/  to  lileia-Ziimf.  T.  ,J. 
Hutchinson.     Eng.  Fat.  (iOiS,  May  16,  IHSo.     Sd. 

VoIjATILE  solvents  arou.sed,  but  the  special  arrangement 


then  allowed  to  settle  and  removed.     Sometimes  it  is    of   kiers,   condensers,  retort,  and   reservoir  is  unintol 


384 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      (June  29. 18£6. 


ligiljle  without  the  drawing.  The  waste  is  subjected  to 
the  aftion  of  the  vapour  of  the  .solvent,  wliicli  is  vnla- 
tili.sed  in  a  separate  vessel,  and  condenses  in  the  I<icr. 
In  addition  to  this  j,'eneral  arraiif;eineiit,  the  patentee 
claims  two  new  forms  of  kier  for  holding  the  Krcfisy 
waste  ;  in  the  first  the  coils  of  steam-pipe  for  delivering 
steam  to  expel  the  solvent,  form  its  inner  walls,  and  in 
the  second  there  is  an  inner  perforated  shell,  lined  with 
wire  cloth,  which  is  made  to  revolve  by  Kcarinj;,  thus  , 
saving  time  in  the  action  of  the  solvent. — W.  L.  C. 

Improved  Apparatus  for  snbjectwg  Nciitnd  Fatty  Bodies  I 
to  the  action  of  Water  at  High  Tcivjin-atmrs,  and  for  ) 
the    Direct    I'rodiirtion    thcrcliy    of  Falli/    Acids    and 
Glycerine.      C.   1).   Abel.      Eng. 'Pat.  c'5G'2,   M.ay  29, 
1S85.     Sd. 

The  object  of  the  apjiaratus  herein  described,  and  illus- 
trated ))y  drawings,  is  to  effect  on  an  industrial  scale 
the  operation  termed  "aqueous  saponification,"  by 
effecting  an  intimate  molecnl.ar  contact  between  the 
fatty  body  and  the  water.  The  dilhculty  of  doing  this 
has  hitherto  been  that  the  agitation  of  the  liquids  had 
to  be  stopped  as  socm  as  tlic  maximum  useful  pressure 
had  been  obtained,  since  it  was  necessary  then  to  restrict 
the  application  of  heat,  which  alone  produced  the 
motion.  Two  forms  of  apparatus  are  described— (1)  for 
direct  beating  with  tire  ;  (2)  for  indirect  heating,  operat- 
ing with  steam  from  independent  generators.  In  tlie 
latter  there  is  an  arrangement  for  fractional  heating  with 
steam  by  successive  increments,  for  the  jiurpose  of  jiro- 
ducing  this  motion  and  molecular  contact  between  the 
fatty  nuitters  and  the  water.  The  claim  also  includes 
the  use  of  gdycerine  liquor  as  the  refrigerating  medium, 
whereby  this  is  sinuiltaiieeusly  reduced  by  evaporation 
to  the  required  degree  of  concentration. — W.  L.  C. 


An  Improved  Mannfattirc  of  Saponaceous  Materials  for 
IVashinr/  purposes.  P,  Brentini.  Eng.  Pat.  7454, 
June  IS,  1SS5.     6d. 

QUANTlTATlVK  directions  are  given  for  mixing  a  vege- 
table-oil soap  with  .silicate'of  soda,  resin,  fucus  seaweed 
or  soapberry,  and  inirbane. — W.  L.  C. 


Improvements  in  and  Apparatus  for  Extracting  or 
Separating  Oil  or  Grease  from  Cotton  Waste  and 
similar  Materials.  J.  Whittle.  Eng.  Pat.  19,S9, 
February  10,  1SS6.     Sd. 

The  patentee  claims  the  use  of  the  vapour  of  a  volatile 
hydrocarbon,  instead  of  the  liquid  form,  for  solvent 
purposes.  The  solvent  is  volatilised  in  a  separate  vessel, 
and  its  vapor  is  conducted  into  pans  or  chambers  con-  i 
taining  the  cotton  waste;  these  chand)crs  are  provided 
■with  perforated  ))ipes,  a  heating  coil  or  its  equivalent, 
and  improved  clamping  doors.  Drawings  are  given. 
-W.  L.  C. 

Soap-dipping  and  Disinfectant  Composition.  J.  O.  Swan 
and  K.   M.   W.   .Swan.     Eng.  I'at.  2780,  Februarv  20,  I 
1S8G.     4d.  •  '  j 

Redistilled  crude  carbolic  acid,  heavy  tar  oil,  potas-  ' 
sium  oleatc,  glycerine,  jictroleum,  and  sulphur  are  i 
compounded  in  a  given  order  .and  proportions. — W.  L.  C.  I 


XIIL— TANNING,  LEATHER,  GLUE,  AND  SIZE. 

On    Gelatins.     Eduard   Buehner  and  Theodor  Curtius. 

IJer.  19,  850—857. 
By  the  action  of  alcoh(dic  hydrochloric  acid  on  gelatin,  a 
solution  is  ol>taincd  which  yields,  with  nitrite  of  soda,  a 
uniform  diazo-conipound.  (Iciatin,  soaked  in  water,  is 
mixed  with  absolute  alcohol,  warmed  on  the  water-bath, 
and  during  20  hours  hydrochloric  acid  gas  is  passed  into 
the  ndxture.  ^Vhen  entire  solution  is  eii'ectcd,  and  the 
alcohol  and  excess  of  acid  have  been  removed,  the  syrupy 
mass  is  transformed  by  nitrite  of  soda  into  the  diazo- 
componnd,  which  is  then  extr.acted  by  ether,  and  finally 
purilied  liy  distillation  with  steam.  This  diazo-body 
is  a  lemon-yellow  oil  of  peculiar  odour,  distilling  at 
140 — 142"  under  717mni.  pressure;  it  possesses  all  the 
characters  of  a  diazo  fatty  acid,  mineral  .acids  eliminate 
the  nitrogen  entirely  from  it  ;  boiling  alkali  gradually 
decomposes  it,  with  formation  of  alcohol  and  carbonic 
acid.  It  reduces  nitrate  of  silver  in  the  cold.  Keihicing 
agents  form  first  a  hydrazine,  but  eventually  resolve  it 
into  ammonia  and  a  base  of  peculiar  odour.  It  is 
attacked  by  cold  ammonia  solution,  with  loss  of  carbonic 
acid.  With  an  ethereal  solution  of  iodine,  a  volatile 
di-iodo-compound  is  formed,  v\hieh  is  converted  by 
strong  ammonia  into  di-iodnrinyhiminc,  I„C';CHNH„, 
a  light  yellow  jirismatic  crystalline  suUs'tance,  easily 
soluble  in  hot  water  and  alcohol,  sparingly  soluble  in  cold 
water  and  in  ether.  At  170"  it  begins  "to  turn  yellow, 
gives  oil' iodine  at  175'',  and  melts  at  192'^',  with  complete 
decomposition.  The  analysis  (jf  the  diazo-coujiiound 
corresjionds  to  the  formula  of  XXxceihcv  lA  (liazo-(.:ciiaerylic 
acid,  ]S'.,C:C(0H).C(M)(',H5;  and  the  formation'  of 
di-iodorinylamine  would  be  expressed  by  the  following 
equations  : — 

I. 

NsC:C(0H).C0:C.jH,-H2  =  I,C:  C(0H).C0,;CVH„4-N,. 

II. 

I:C  =  C(0H)-C0:CsHj-fNH3  =  I,C  :  CHNHj-t-COj-fC^H.OH. 

The  product  of  the  reaction  of  alcoholic  hydrochloric  acid 
on  gelatin,  forms,  when  treated  with  alkali,  a  volatile 
very  unstable  base  of  an  intensely  n.auseous  odour. 
Albumen,  when  submitted  to  the  s.ame  treatment  as  the 
gelatin,  gave  in  every  respect  similar  compounds,  thus 
showing  the  close  relationship  of  the  two  substances. 

— T.  L.  B. 


A  Process  of  Treating  Tannic  Extracts  or  Juices.  J.  C. 
Mewburn,  Ltmdon.  From  the  linn  of  .(.  Marechal  and 
L.  Bories,  of  Paris.  Eng.  I'at.  10,147,  August  27, 
1885.     4d. 

In  order  to  decolourise  and  purify  tannic  extracts  or 
juices,  carbonate  of  lead,  in  the  jiroportion  of  about 
2kilos.  to  1000  litres  of  juice,  is  added.  An  amount  of 
sulphate  of  lead,  double  the  weight  of  the  carbonate  of 
lead  used,  is  next  added.  The  precipitate  is  then  to  be 
filtered  off  in  any  suitable  manner. — B.  H. 


XII.— PAINTS,  TARNISHES,  AND  RESINS, 

Improveme7its  in  Metallic  Paints.  Ferdinand  Bosshardt, 
iVlanchester.  From  II.  tiraf,  Hamburg.  Eng.  Pat. 
0844,  June  5,  1885.     6d. 

The  inventor  employs  a  powder  or  dust  vhicli  is  de- 
posited in  the  condenser  pipes  or  tubes  leading  from  the 
retorts  in  which  zinc  is  distilled.  This  powder  is  ex- 
ceedingly fine,  and  when  ndxed  with  white  lead,  whiting, 
red  ochre,  black  ochre,  etc.,  yields  jiaints  possessing 
considerable  body,  and  greater  preservative  qualities 
than  other  metallic  paints  of  a  similar  character. 

— E.  G.  C. 


Improved  Means  or  Process  of  Preparing  Animrd  Gnt 
Jor  t/ie  Manufacture  of  Strings,  Bands,  and  Belts 
therefrom.  Frank  VornbiMgcr,  Liver|iool.  Complete 
Specilication.     Eng.  I'at.  .•1441,  March  II,  ISSO.     4d. 

The  inventor  takes  a  gut  of  an  "ox  or  beef  animal" 
and  a  gut  of  a  sheep,  and,  after  cleansing  them  in  the 
ordinary  way,  splits  them  into  as  many  strands  as  may 
be  desired.  He  then  plunges  them  in  a  bath  of  jiearl- 
ash  water  for  four  to  six  days,  after  which  a  convenient 
nundjer  of  strands  of  each  kind  of  gnt  are  ]iartially 
twisted  together.  The  strands  are  then  di|i)ied  in  a  hath 
of  "  Condy's  lluid,"  and  then  hung  up  to  dry.  When 
dry  they  are  "  sulphured  "  in  a  wooden  box  for  24  hours, 
after  which  the  twisting  is  completed.  They  are  next 
jdunged  into  a  hath  of  isinglass  and  white  wine  \incgar 
to  Rtifleu  them,  ami  then  dried.  \Vhcn  dry  they  are 
smoothed  with  emery  cloth,  and  finished  oil  with  gum 
arable  and  oil. — B.  H. 
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XIV.— AGRICULTURE,  MANURES,  Etc. 

Oxidcilhn    iif    Sii/ji/iiir   in    the    Hiiiiiiiuitioii    of   Pras. 
G.  Tamiiiann.     Zeit.  Physiol.  Clicni.  9,  416—410. 

The  author  extracted  from  yellow  peas  0'359  per  cent,  of 
sulphuric  anhydride,  of  which  007o  per  cent,  wa.s  in  the 
form  of  soluble  sulphates,  tlie  remainder  beini,'  present 
as  sulphur.  During  the  progress  of  germination  the 
sulphuricacid  was  increased  ;  after  25  days'  growth  in  the 
dark  the  sulphuric  acitl  amounted  to  O'l'.tl  percent.,  and 
in  the  light  to  0'152  per  cent.  The  phfisphoric  acid  was 
similarly  incre.T^ed  frcjm  0'.324  per  cent,  of  phosjihoric 
anhydride  in  the  original  seed  to  0443  per  cent,  after  12 
days' growth.  These  results  are  contrary  to  the  observa- 
tions of  O.  Kellner. — D.  B. 

Occurrence  of  Allantoin,  Aspaiai/iii,  Hyjwxanthin  and 
Guaniii  in  Plants.  E.  Schuizc  and  E.  liosshard. 
Zeit.  I'hysiol.  Clieni.  9,  420—444. 

A.srAE.\GlN  was  found  to  be  present  in  the  leaf-buds  of 
Acer  psendoplatanKs  and  Acer  camjycstre,  Pxtida  alba, 
Fagiis silvatiea,  Tiliajmrvifolia,  Popiilus  nigra  anA  Vitis 
viniferu.  It  was  found  also  in  the  liark  of  the  plane  tree 
stripped  from  the  younger  branches  in  October  and 
November,  but  was  not  contained  in  the  bark  of  the  oak, 
ash,  and  linden  trees.  According  to  Borodin,  plants  cul- 
tivated in  water  are  rich  in  asparagin.  He  considers  this 
substance  to  be  a  decomposition  product  of  albumen,  the 
products  formed  by  thedecomjiosition  not,  however,  being 
reconverted  into  albumen  owing  to  the  lack  of  the  neces- 
sary non-nitrogenous  constituents.  Tlie  authors  incline 
to  this  view.  They  have  e.xamined  grass,  oat,  and  clover 
plants  in  the  early  stages  of  growth  and  found  only  a 
minute  quantity  of  asparagin  in  one  plant — viz.,  t!ie  red 
clover.  Tlie  quantity  was,  however,  considerably 
increased  by  keeping  the  plants  for  a  week  in  a  dark 
room  with  tlie  cut  end  of  the  stem  immersed  in  water. 
In  this  manner  itOOgrnis.  of  oat  plants  gave  31  grms.  of 
asparagin,  and  SOOgmis.  of  red  clover  I'Tgrms.  Allan- 
tain  was  found  in  the  ]ilane  tree  and  the  leaf-buds  of 
Acer  pscudoplataniiti  and  Acer  ranijiestrc.  It  was  con- 
tained also  in  the  liark  of  yKsciiliis  lupporastaimm  and  of 
Acer  psciidoptatan IIS  but  could  not  be  found  in  the  leaf- 
buds  or  bark  of  the  other  trees  referred  to  in  the  above. 
Etiolated  lupin  plants  also  contained  no  allantoin.  The 
method  adopted  by  the  author  consisted  in  precipitating 
the  aqueous  plant-extract  with  lead  acetate,  hlteiingand 
treating  the  solution  with  mercuric  nitrate.  This  luocess 
has  rendered  possible  the  identilication  of  hypoxanthin 
xanthin  and  guanin  in  lupins,  in  young  potatoes 
(tubers),  in  beetroot,  in  the  leaf -buds  of  maple  and  plane, 
in  the  bark  of  the  plane  tree,  and  in  young  grass,  red 
clover,  oats  and  vetches.  In  thecourse  of  their  researches 
the  authors  isolated  a  new  nitrogenous  substance  from 
the  mercury  ))iecipitates  obtained  from  tlie  exiractsof 
the  red  clover  and  vetch  plants.  It  crystallises  in  silky 
needles  which  are  sjiaringly  soluble  in  cold,  freely  solu- 
lile  in  boiling  water,  and  yields  guanin  when  heated  with 
hvdrochloric  acid. — 1).  B. 


On  tlie  Carbohydrate,  resembling  Dextrin,  fi-om  the  Seeds 
of  Liipinvs  Luteus.     E.  Steiger.     Ber.  19,  827. 

Baevek  and  ElCHHorN  (Landir.  Vcrsnchsstationen,  9, 
16S ;  14,  104 ;  9>  '-"5)  have  shown  that  a  .substance 
similar  to  dextrin  may  be  extracted  from  the  .seeds  of 
Liipinns  by  means  of  alcohol.  The  properties  of  this 
carbohydrate  have  now  been  examined  by  the  author. 
He  finds  that  it  is  not  changed  by  yeast,  and  that  boil- 
ing with  nitric  acid  converts  it  into  mucic  acid.  It  is  of 
importance  to  note  tbat  when  heated  with  dilute  sul- 
jihuric  or  hydrochloric  acid,  this  body  does  not  yield 
glucose,  but  a  sugar  which  is  identical  with  galactose 
(from  milk  sugar). — A.  K. 

Composition  of  the  Wheat  Germ,  and  the  presence  therein 

oj  a  New  Carbohydrate  and  of  Allantoin.    (Preliminary 

Notice.)     C.  Kichardson  and  C.   A.  Crainptou.     Bcr. 

19,  1180— 1. 

The  authors  have  e.xtracted   from  wheat  germs  an  oil 

which  they  state  is  a  very  quick-drying  one,   and  will 


jirobably  be  of  practical  use.  After  removing  the  oil  from 
the  germs,  a  large  quantity  of  sugars  may  be  extracted 
with  hot  alcohol,  as  much  as  lo — IS  ]icr  c(nt.  of  the 
germs  being  obtained.  This  consists  of  about  SO — 00  per 
cent,  cane  sugar,  the  remainder  being  a  carbohydrate 
with  high  right  handed  rotation,  which  does  not  leduce 
Fehling's  solution  liefore  inversion,  and  is  not  ferment- 
able, but  is  converted  at  once  into  a  reducing  sugar  by 
the  invertase  of  yeast.  So  far  it  has  only  been  obtained 
in  an  amorphous  form,  and  its  properties  do  not  agree  with 
those  of  any  known  sugar.  The  admixture  of  this  car- 
b<diydrate  with  the  cane  sugar  caused  the  products  of 
inversion  of  the  mixture  with  acid  to  be  right  handed, 
and  the  authors  at  first  sujiposed  it  to  be  laiHnose,  but 
on  examination  no  trace  of  the  latter  conld  be  found  ;  a 
great  many  experiments  with  the  germs  showed  the  con- 
stant presence  of  this  right-handed,  unfermentable  sugar. 
The  authors  have  also  fonud  allantoin  in  the  germs  ;  it 
amounts  to  less  th.an  half  per  cent.  It  was  separated  by 
means  of  mercury  nitrate,  it  gave  the  characteristic 
crystals  on  recrystallisation,  andcorres]ionded  in  itscom- 
jiosition  and  all  its  properties  with  allantoin  obtained 
from  animalsourccs.  I'ntil  now  allantoin  has  only  been 
once  found  as  a  constituent  of  plants.  — CI.  H,  M, 


Action  of  Frrrovs  Oxide  upon    Ver/cliition.    O.  Kellner, 
Landw,  ^"ers,  Stat.  1886,  32,  305 

The  author's  results  conlirm  those  of  Griffiths — viz,, 
ferrous  sulphate  is  not  directly  injurious  to  vegetation  ; 
on  the  contrary,  it  has  an  action  similar  to  that  of 
gypsum  and  common  salt  in  producing  solution  and 
disintegration  of  the  nutritive  constituents  of  the  soil. 
Although  soluble  ferrous  salts  have  no  injurious  action, 
their  presence  in  the  soil  is  due  to  a  deficiency  of  oxygen 
in  a  soil  containing  humus,  and  accompany  therefore  .acid 
humus.  It  is  from  the  latter  probably,  or  possibly  from 
the  deficiency  of  oxygen,  that  the  healthy  growth  of  the 
plant  is  retarded.  The  presence  of  ferrous  salts  is  there- 
fore an  indication  of  the  insufficient  ventilation  of  the 
soil.— J.  B.  0. 


Application  of  thcThohias-Slag.     L.  Blum.     ('hem.  Zeit. 
10,  339  and  340. 

The  present  paper  is  a  critical  review  of  Maltzan's  pro- 
cess for  working  up  the  slag.  The  process  consists  in 
treating  the  iinely-]iowdercd  slag  with  sulphurous  acid 
gas  and  air.  In  this  way,  according  to  Maltzan's  theory, 
the  sulphurous  acid  in  ]iresence  of  air  converts  the  quick- 
lime into  gypsum  and  oxidises  metallic  iron  and  ferrous 
and  manganous  compounds,  and  changes  the  suljibides 
into  uninjurious  oxides.  According  to  the  author's 
theory,  based  upon  exjierinient,  the  Thomas-slag  con- 
tains, in  addition  to  ferrous  oxide,  several  per  cent,  of 
ferric  oxide.  The  sulphurous  acid  reduces  the  ferric 
oxide  with  the  formation  of  H^SOj  and  FeU.  The  sul- 
phuric acid  then  combines  with  C'aC)  to  form  CaSUj.  Or 
the  reaction  may  occur  in  the  following  way — viz., 
calcium  sulphite  reacts  upon  FcjO,,  with  the  formation  of 
C'.aSOj  and  EeO.  When  the  whole  of  EBjO,,  is  reduced, 
the  formation  of  CaS04  stops.  Sulphur  in  the  slag  is 
usually  supposed  to  be  combined  with  the  calcium.  By 
the  acti<m  of  SO,  in  presence  of  water,  calcium  hypo- 
sulphite is  formed,  and  sulphur  deposited.  The  author 
is  of  opinion  that  it  is  not  possible  to  convert  the  whole  of 
the  quicklime  into  calcium  sulphate  by  this  method.  By- 
further  treating  the  slag  in  the  preparation  of  superphos- 
phate, the  acid  liberates  SO,.  The  quantity  of  acid  used 
in  neutralising  the  original  amount  of  quicklime  is  only 
partly  saved.  The  author  further  thinks  that  the  slag 
prepared  in  this  way  for  artificial  manures  must  have  an 
injurious  ctl'ect  upon  vegetation,  because  the  high  per- 
centage of  calcium  sulphite  jire.sent  has  a  very  strong 
reducing  action  taking  up  the  oxygen  in  the  ground,  even 
more  than  the  suljihur  and  proloxiile  comjiounds.  He 
suggests  that  the  ([uicklime  migdit  be  tran.sformed  into 
carbonate  by  the  action  of  moist  air  on  the  jjowdered 
slag.— J.  B.C. 
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XV.-SUGAR,  GUMS,  STAECHES,  Etc. 

Mdilosc  or  liaffinosc  from  Molanscs,  Cottonseed  and 
Eiicalyptus-manna.  First  l*art.  Annalen,  232.  '69 
—205. 

I.  Introduction,  by  B.  Tollens  (p.  1U9— 17-2).  II. 
^Molasses  and  Cotton  seed,  by  V.  Kischbiet  and  B. 
Tollens  (p.  17'2— 201).  III.  Melitose  from  eucaiyptus- 
manna,  by  B.  Tollens  (p.  201—204).  The  results  of  the 
foregoing  contributions  liave  already  ajipeared  in  Dcr.  18, 
261 1  (this  Journal,  18S6,  24.3).  In  addition,  Tollens  has 
carried  out  the  intended  experiments  (LVc.  ]8-  2016,  foot- 
note), and  has  found  that  eucalyptus-melitose  is,  like 
uiolasses-ratliuose,  completely  fermentalile  ;  melitose  aud 
rattinose  are  also  identical.  l\.  (^luantitative  Determi- 
nation of  the  Amount  of  ItallinobC  in  Mixtures,  by 
It.  Creydt  aud  B.  Tollens  (p.  20.'3 ;  compare  luc.  cil.  2613, 
footnote).— t;.  H.  M. 


Existence  of  the  iirar  Constil  iietif.s  of  Milk-xue/ar  in  Plants. 

A.  Muntz.  Compt.  Rend."  10a,  024—027. 
Both  the  products  of  the  conversion  of  milk-sugar, 
galactose  and  glucose  (from  wliich  the  milk-sugar  in 
animal  organisms  is  probably  built  up),  occur  in  jilants, 
glucose  as  such,  or  as  starchy  cellulose,  etc.  The  author 
now  shows  that  the  second  inversion-product,  galacto.se, 
is  contained  in  many  plants  and  plant-materials  ;  he 
obtained  it  from  gum  arable  by  treatment  with  ddulc 
sulphuric  acid,  and  also  from  all  other  gnm.s,  also  from 
Iceland  moss  and  similar  substances,  and  from  pectous 
bodies.— (_;.  H.  M. 


Constituents    of   Milk-sufjw     in    Plants.        A    Muntz. 

Compt.  Ivend.  102,  6S1— 0S4. 
The  author  proves,  in  connection  with  the  paper 
referred  to  in  the  jneceding  abstract,  tliat  the  dillerent 
substances  from  -which  galactose  can  be  obtained,  as  the 
gums,  pectous  substances,  etc.,  are  very  ^vidcly  distri- 
buted in  the  vegetable  kingdom,  and'  are  especially 
found  in  the  cdilile  idants— for  instance,  in  the  cereals, 
leguminous  fruits,  fruits,  edible  roots,  bulbous  plants, 
vegetables  and  cattle  fodder. — G.  H.  M. 


Analysis  of  the  Proditcts  and  Byjn-odiicts'  of  the  Sugar 
Imlustry.     L.  Harperath.     Chem.  Zeit.  10,  271—272. 

It  was  formerly  admitted  that  all  sugars,  with  the  excep- 
tion of  cane  sugar,  were  eliminated  by  means  of  basic 
lead  acetate.  Since  then  it  has  been  shown  liy 
Lippinann  and  Tollens  that  raftinose  also  remains  behind. 
Beeent  researches  have  proved  that  by  means  of  polarisa- 
tion, before  and  after  inversion,  certain  and  exact  deter- 
minations of  the  kind  an<l  ijuantity  of  these  separate 
sugars  may  be  made.  The  hrst  object  of  this  process  is 
to  aim  at  a  method  of  sure  and  e.xact  inversion.  Many 
such  methods  have  lieen  proposed  ;  but  the  majority 
are  inexact.  The  methods  were  only  used  when  the  pro- 
ducts of  separation  of  the  sugar  from  the  molasses,  and 
the  molasses  themselves,  were  to  be  analysed.  Kattinose 
occurs,  however,  ready  formed  in  the  beets,  and  is  sepa- 
rated to  a  great  extent  l)y  the  treatment  of  the  syrup 
■with  lime.  It  occurs  ic  large  quantities  in  the  pressed 
mash.  It  appears  to  dill'use  less  readily  than  cane  sugar, 
as  it  is  found  in  considerably  larger  quantities  in  the 
last  cuttings  ;  whereas,  in  the"  fresh  unlixiviated  portions 
the  proportion  is  smaller.  Kathnose  forms  a  more  in- 
soluble saccharate  with  lime,  so  that  by  thorough  satura- 
tion and  the  lime  process  the  larger  portion  is  separated. 
This  saccharate  is  decomposed  by  carbonic  acid  and 
other  acids.  Whenratlinose  is  pres'ent  in  small  quantity, 
cane  sugar  crystallises,  and  the  former  remains  in  tl'ie 
syrup,  in  the  analysis,  rattinose  has  to  be  separated 
from  cane  sugar,  and  also  from  invert  sugar.  The  inver- 
sion method  is  suViject  to  considerable  errors.  Friililing 
and  Schulz's  method  is  the  one  usnally  adopted,  l:!  024 
{,'rms.  (half  normal)  of  the  sugar  are  inade  up  to  50cc., 
and  the  rotatory  ]iower  determined.  This  gives  total 
polarisation.     A  further  13  024grms.  arc  weighed  out  in 


lOOcc.  flask,  and  -SOcc.  water  added.     Then  See.  of  pure 

strong  HCI  are  poured  in,  and  the  liquid  warmed  for  15 
minutes  to  07 — 70''.  It  is  then  cooled,  neutralised  with 
soda,  and  acidihed  with  acetic  acid.  On  reaching  the 
temjjcrature  of  the  lirst  .solution,  it  is  made  up  to  lOOcc. , 
filtered,  and  the  polarisation  determined.  The  calculation 
is  made  from  Clerget's  formula.  The  author  gi\cs  the 
following  sources  of  error  which  may  be  introduced  by 
this  method  : — For  inversion  a  fresh  quantity  of  sugar  is 
weighed  out,  and  the  errors  of  weighing,  moisture  and 
mixing,  are  liable  to  be  doubled.  The  inversion  solution 
of  halt  normal  weight  is  jiolarised  in  lOOcc.  solution,  but 
instead  of  lOO'dextrorotation  itgives  only  44'lfevorotation 
after  inversion.  Kvery  reading  may  produce  a  quad- 
rupled error;  an  easy  matter,  seeing  that  no  clearing 
with  acetate  of  lead  may  be  employed.  Heated  above 
70°,  other  results  are  obtained  ;  below  67°,  even  for  a 
short  period,  has  the  same  effect.  A  more  protracted  or 
limited  heating  than  15  minutes  gives  a  different  value. 
All  these  are  minuteljut  important  details  of  the  method. 
All  sugar  syrups  contain  lime,  which  with  HCI  forms 
CaCU.  This  compound  greatly  influences  the  polarisa- 
tion. Concentrated  HCI  carbonises  sugar,  and  thedilute 
acid  inverts  it.  As  a  matter  of  fact,  the  solution  often 
becomes  brown.  (Jn  heating  with  acid  longer  than  15 
minutes,  grape  sugar  is  decomposed  with  formation  of 
humin  substances.  Fresh  solutions  of  grape  sugar  have 
birotation,  which  ibey  lose  on  boiling.  By  the  present 
method  boiling  is  not  admitted,  and  therefore  the  birota- 
tion is  not  completely  reduced.  This  reduction  is  further 
retarded  by  the  presence  of  acids.  The  above  is  also 
true  of  dextrose.  The  main  objection  to  the  method  is 
its  want  of  reliability.  There  is  little  doubt,  the  author 
thinks,  that  tlie  inversion  does  not  yield  comparable 
results.  The  following  is  the  authors  method  : — 52096 
grms.  of  sugar  (twice  the  normal)  are  dissolved 
in  a  200cc.  ttask,  and  the  volume  made  up,  50cc.  cleared 
with  basic  lead  acetate,  and  made  up  to  55cc.,  then 
polarised,  aud  the  results  obtained  in  percentages  by 
adding  a  tenth.  lOOcc.  are  placed  in  a  shallow  porcelain 
basin  of  100 — 130cc.  cap. ,  evaporated  on  the  water-bath  at 
80—85"  to  50cc.,  and  then  heated  quickly  to  boiling  over 
the  flame  with  constant  stirring,  adding  just  before  the 
solution  boils,  5cc.  of  dilute  H„SOj  (I  part  concentrated 
HnSO(  to  2  parts  water).  The  heating  over  the  tlame 
should  not  continue  longer  than  1  minute.  The  solution 
is  poured  back  into  the  Mask,  and  (jnickly  made  up  to 
lOOcc.  with  cold  water,  and  cooled  to  17^'.  It  is  then 
Hlled  exactly  to  the  mark,  with  or  w  ithout  neutrali.'^iug, 
filtered  with  or  without  charcoal,  and  the  polari.sation 
determined  at  the  same  temperature  as  the  first  solution. 
The  solution  remains  limpid  and  colourle.ss.  If  for  the 
dextropolarisation  clearing  with  lead  acetate  were 
neces.sary,  charcoal  must  be  used  for  decolourising, 
whereby  no  inllucnce  on  the  left-handed  polarisation 
could  be  detected.  The  quantities  are  calculated  by 
Clerget  s  or  Tuchschmidt's  tormula.  At  a  temperature  of 
20"  the  two  formula;  are  almost  identical. 

100  S 


Clerget's  formula  is  K  = 

"  144-0-5  1. 

S  =  total   rotation,    T  ^  temperature. 


Tueh.schmidt's  formula  is  II  = 


lOOS^ 

144-16035— 0-507ST 


At  20°  this  becomes  for  the  former --' 


and  for  the  latter 


100  S 
134  01035 


-J.  B.  C. 


XYL— BPvEWING,  WINES,  SPIRITS,  Etc. 

The  Influence  of  Different  Processes  vpon  the  Conipositirjn 
of  Wine.     J.  Aloritz.     Chem.  Zeit.  10,  322. 

The  following  modifications  were  introduced,  and  their 
iulluence  upon  the  composition  determined: — (1)  The 
inllucnce  of  separating  the  scum  of  the  must  before  fer- 
mentation by  heating ;  (2)  the  action  of  the  quantity  of 
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sugar  in  the  must  on  the  formation  of  glycerine  ;  (3)  (he 
ettect  of  conccntratinf;  the  inusi  liy  evaporation,  on  the 
(juality  anil  ccjiiiposition  of  llie  wine.  'J'lirue  experiments 
were  made  witli  a  must  uf  Au^^trian  and  Kleiniierger 
grajies.  It  contained  11  "2  per  cent,  sugar,  and  I'SG  per 
cent,  tartaric  acid.  In  tlie  first  experiment  it  was 
allowed  to  ferment  in  the  usual  way,  in  the  second  it  was 
previously  heated  to  li.")  ,  and  in  the  thinl  to  95'.  The 
best  result  was  obtained  in  the  case  of  No.  2.  The 
analysis  showed  tliat  it  contained  more  glycerine  and 
least  tartaric  acid.  In  order  to  determine  the  inlluence 
of  the  addition  of  sugar  upon  the  quantity  of  glycerine, 
a  series  of  samples  of  the  same  must  were  taken,  and 
cane  sugar  added  in  ditl'ercnt  pioportions.  The  experi- 
ments showed  that  with  the  addition  of  sugar  the  ]iropor 
tiiinof  glvccrinedecreases.  Towliat extent  the  proportions 
of  tlie  other  constituents  are  modified  remains  undecided. 
MUller-'riiurgau  ascribes  this  result  to  the  decrease  in 
energy  of  the  yeast.  Every  condition  which  retards  its 
cultivation  jiroduccs  a  corresponding  decrease  in  the 
amount  of  glycerine.  He  considers  that  fi>r  100  parts  of 
fermentable  .sugar,  the  more  glycerine  is  formed  in  pro- 
portion to  the  amount  of  albuminous  substances  at  the 
dispos,al  of  the  yeast  cells.  l!y  concentrating  the  must 
the  pro]iortiim  of  the  acid  and  other  constituents  are 
increased.  The  former,  as  shown  by  MUllcr-Tluirgau, 
retards  the  action  of  the  yeast,  anil  in  consequcuce,  also, 
the  formation  of  glycerine.  It  was  also  shown  by  the 
above  experiments  that  the  increase  in  quantity  of  sugar 
determined  a  corresponding  decrease  in  the  quantity  of 
alcohol.— J.  B.  C. 


XVIL- CHEMISTRY    OF    FOODS,    SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

(A)  CHEMISTIIY  OF  FOODS. 


[IhinneiioUh 


of  Coirs'  Milk. 
I'hvsiol.  Cliem, 


J.    Sebelien. 
44.'>— 4t;4. 


Zcits.  f. 


carbon  5219  ;  hydrogen  7'IS  ;  nitrogen  15-77;  siilphur 
1 -73— 1 -96  per  cent.     The  low  carbon  and  high  sulphur 
percentages  distinguish  lact-albumen  from  casein. 
'  -G.  H.  i\I. 


{B)  SANITARY  CHEMISTRY. 

Improrevioifs  in  the  Treatment  of  Excreta  and  House 
Seina/c,  and  an  Lniiroved  Mannfactiiie  of  Material 
and  Apparatus  therefor.  J.  Howes,  Leicester.  Eng. 
Pat.  5153,  April  25,  ISSo.     Sd. 

The  excreta  is  submitted  to  destructive  distillation  in 
cast-iron  retorts  or  ]iipes,  closed  at  each  end  by  valves, 
set  in  a  furnace.  The  products  of  distillation  are  led  by 
a  jiipe  from  the  tojjs  of  the  retorts  into  the  lower  part  of 
the  furnace  and  consumed.  The  resulting  product  may 
be  used  either  to  iirevent  incrustation  in  steam  boilers, 
eras  a  defecator  fiu- sewage,  alone,  lU'  in  conjunction  with 
sulphuric  and  hydrochloric  aeids,  bichromate  of  potas" 
sulph.-ite  of  soda,  iiioiic  acid,  or  an  acid  extract  of 
bear,  indigo,  or  logwood. —0.  C.  H. 


L'ud- 


Englino  found  that  after  the  long-continued  jiassage  of 
carbonic    anhydride    through   diluted    whey   from    the 
colostrum.  Hocks  separated  out,  which  were  soluble  in  5  ]ier 
ceiit.  sodium  chloride  solution,   and  which  he  therefore 
considered  to  be  gloljuti/i.     llammersten  stated  that  milk 
contained  a  globulin  precijiitated  by  magnesium  sulphate. 
The  author  found  that  this  lactoijhbuUn  showed  a  great 
agreement  with   the  paracjloliulin   of   blood.      For    its 
preparation  the  milk  is  first  preci]iitated  with  sodium 
chloride  (after  addition  of  sodium  hydrate  if  the  milk 
has  an  acid  reaction),  warmed  at  35' (whereby  an  albu- 
minous substance  and  calcium  phosphate  is  precipitated), 
the  filtered  liquid  saturated  witli  magnesium  suljiliate  : 
the  precipitate  thus  obtained  was  dissolved  in  w.atcr  and 
again    precipitated    with    magne.-ium    sul|iliate.       'I'lie 
ghdailiu  thus  prepared  is   not  precipitated  from  its  solu- 
tion by   dialysis  ;  a  cloudiness   is  caused,  which  forms  a 
precipitate  only  after  addition  of  acetic  acid.     A  solution 
with  5  to  10  per  cent,  sodium  chloride  clouds  at  about 
72°,  and  coagulates  at  75 — 7G°.     This  cannot  be  casein, 
since  both  pure  casein  and  also  a  mixture  of  this  with 
blood  serum  give  no   iiermanent  precipitate  on  heating 
with  5  to  10  per  cent.    salt.     The  albuiiuu  of   milk  has 
not  yet   been   obtained   in  a  jiure  state  ;  it  is  stated  that 
it   is  iilentical   with  serum-albumen.     The   author   pre- 
pared lact-all)unien  according  to  the   method  used  by 
Hammarsten  for  serum-albumen.      Pure  lact-albumen  is 
not  precipitated   by   magnesium  sulphate  at  40',  but  by 
sodium  sulphate  at  30",  and  by  ammonium  suljihate  at 
ordinary   temperature.     A   trace  of  acetic  acid  does  not 
]irecipitate  a  hydrocliloiicacidiolution.   A  t\vototliree])er 
cent,  solution  of  lact-albumen,  free  from  salts,  coagulates 
at  72',  and  at  higher  temperatures  when  sodium  chloride 
is  present.     In  this  respect  it  agrees   with  the  serum- 
albumen    prepared    by    St.arke.     Lact-albumen    has    a 
rotary  power  o„— — 30'4~3(1'9,  whilst  serum-albumen  is 
given   about — (iO— 62"  by    ditt'ercnt    observers.     A    ]ire- 
jiaration  boiled   with   alcohol  and  which  gave  I '13— 20 
percent,  ash,  yielded  the  (oUowing  numbers  on  analysis  : 


Imiirovemcut.'i  in  the  Means  and  Apparatus  for  the 
Sciiaratiuf)  of  Solids  and  Semi-solids  from  Sewac/e  and 
othrr  Lv/iiids.  V.  Smith,  Manchester.  Eng.  Pat. 
7714,  June  25,  1S85.     Sd. 

The  apparatus  consists  of  a  cast-iron  cylinder  revolving 
horizontally  in  a  rectangular  closed  box  :  the  underside 
is  in  contact  with  an  endless  band  of  cloth  pressed  lip 
thereto  by  pressure  rollers.  The  endless  band  is  kept  in 
tension  by  adjustable  rollers,  one  of  which  is  driven  by 
a  belt,  causing  it  to  travel  and  rotate  the  large  cylinder 
first  mentioni'd.  The  liquid  or  sewage  is  admitted 
between  the  cloth  and  the  cylinder  by  a  valve  at  the 
nnper  part  of  the  periplnry:  the  liquid  portions  are 
expressed  by  the  pressure  lollers,  the  solid  adheres 
to  the  .surface  of  the  cloth,  and  is  removed  by  a  scraiier 
at  a  iioint  later  in  the  path  of  the  endless  band  of  cloth. 
The  action  of  the  machine  is  therefore  continuous. 


Jiniirovnncnis  in  the  Treatment  of  Setvafic.  J.  M.  II. 
Jlunro,  Sali.sbnry,  S.  H.  Johnson  and  C.  <".  IIutchuiKmi, 
London.     Eng.  Pat.  7759,  June  25,  1SS5.     Gd. 

Si..\G,  from  the  basic  process  of  steel-making,  known  as 
"  basic  cinder,"  is  treated  with  an  excess  of  sulphuric 
acid  of  1500  sp.  gr.  This  produces  a  mixture  of  soluble 
I  i)hosphate  of  lime,  calcium,  ferrous,  ferric,  and  magrie- 
vium  sulphates,  etc.  An  excess  of  the  acid  prevents  the 
yuecipitation  of  ferric  ]diospbate  from  a  .solution  of  tlie 
above  "  soluble  cinder.  '  The  sewage  is  first  treated  with 
excess  of  lime  above  that  required  to  render  it  neutral. 
A  .solution  of  the  "soluble  cinder"  is  then  ixddcd,  sulti- 
cient  in  (juantity  to  precipitate  the  colloid  matter  in 
solution  in  the  sewage  :  the  excess  of  lime  first  added 
serves  to  iirecipitate  the  jihosphoric  acid  both  in  the 
sewage  and  the  "soluble  cinder,'  and  this, togetlier  with 
the  soluble  and  inscduble  nitrogenous  matter  .also  thrown 
<lown,  iiroduccs  a  rich  sludge.  The  sludge  is  then  treated 
with  about  0-75  jier  cent,  of  lime,  and  afterwards  with 
about  5  per  cent,  of  the  "  si.lnble  cinder"  ;  this  facili- 
tates the  subsequent  operation  of  filter-pressing  and 
j.roduces  a  riidi  fertiliser.  The  patentees  claini  (1)  the 
treatment  of  sewai;e  with  lime  .and  "soluble  cinder  as 
described;  (2)  the  treatment  of  the  sludge  as  described, 
or  the  use  of  superi>hosphate  of  lime  in  place 
"soluble  cinder." — 0.  C.  H. 


of   the 


Improvements  in  the  Treatment  of  Seu-ai/e  at  or  near  the 
Outfall.  J.  B.  Speiice,  London.  Eng.  Pat.  8912, 
July  23,  1885.     4d. 

TllK  sewage  is  deodorised  by  the  pass.age  of  sul|ihuious 
aulivdride  into  the  sewer  ator  near  theoutfall.  — C.  C  II. 
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A  Disinfectant  Tablet fornse in  Fhishing  Closets,  Stables, 
Drains,  and  for  other  simi/ar  Purposes.  AV.  H. 
Symons,  London.    Eng.  I'at.  S.S.'il,  July  ]0,  ISS.5.    4il. 

Any  disinfectant  or  deodorant,  profeialily  |icinianganatc 
of  potassium,  is  mixed  with  .some  binding  material— r.//., 
calcium  suli]liate,  alumina,  silica,  or  lime  ;  tlie  mixture 
is  formed  into  tablets  and  suspended  in  cisterns,  drains, 
etc.,  where  it  .slowlv  dissolves.— C.  C.  H. 


Improremeiitsiii  Filters  or  IVatrr  Pitrifcrs.  F.  Grcsvenor, 
Ghasgow.     Enj;.  I'at.  2182,  Feliruary  15,  ISSG.     6d. 

Two  layers  of  animal  charcoal,  one  line  and  the  other 
coarse,  separated  from  each  other  by  a  porous  diaphragm, 
are  inclosed  between  two  discs  of  porcelain,  the  lower  of 
which  is  lixed,  the  whole  being  placed  in  an  earthenware 
container.  The  two  discs  are  litte<l  with  comiircssed 
carbiin  [dugs.  By  ihis  combination  of  jiarls,  the  filtering 
medium  can  be  readily  renewed. — C.  C.  H. 

Iw]iriiriii(ents  in  Antiseptics  am/  Disihfectants.  and  in 
tlieMninifaeJiirr  of  the  some.  A.  L.  jjn.s.sck,  Eondon. 
Eng.  Pat.  4117,  March  24,  188G.     4d. 

Vegetable  tak  is  distilled  and  the  acids,  spirits,  and 
oils  separated.  The  acids  are  further  seiiaratnl  from  the 
spirits  and  oils  and  the  latter  are  mixed  with  an  cc|ual 
quantity  of  turpentine  :  one  third  of  this  is  distilled  otf, 
and  to  the  remainder  is  added  one  part  of  rosin  or  gum- 
arabic.  ^  The  solution  when  cold  is  heated  with  caustic 
soda.  The  extract  so  jirepared  is  called  "Sano."  This 
may  be  mixed  with  chalk,  lime,  or  liaryta,  and  reduced 
to  a  powder,  which  is  a  strong  disinfectant.— C.  C.  H. 

Improvements  in  Water  Soften ine/  Processes.  T.  A. 
.Maignen,  London.  Eng.  Pat.  7446,  June  IS,  1886. 
6d. 

The  precipitate  jiroduced  in  the  softening  of  water, 
consisting  mainly  of  carbonate  of  lime,  is  rendered 
caustic  by  ignition  and  used  for  softening  a  further 
quantity  of  water  either  alone  or  in  conjunction  with 
silicate  of  soda,  manganese  dioxide  saturated  with 
sulphuiic  acid,  or  sulphate  of  manganese. — C.  C.  II. 


(C)   DISINFECTANTS. 

Apparatus  for  Disinfecting,  Deodorisiiiff,  or  Prceipita- 
tinri  Purposes.  F.  J.  Austin,  London.  Eng.  Pat. 
4981,  April  22,  1885.     4d. 

Any  disinfecting  material  is  placed  in  the  interior  of  a 
closed  porous  vessel,  a  portion  only  of  tlie  exterior 
of  whicli  is  glazed  ;  this  is  i)laced  in  another  vessel. 
Moisture  from  the  outside  passes  through  the  porous 
envelope  and  liquilies  the  disinfectant,  which,  "  on  tlie 
principal  of  the  natural  law  of  Osmosis,"  pas.ses  through 
the  shell  of  the  vessel.  The  apparatus  may  be  used  for 
disinfecting  air  or  water. — C.  C.  H. 


XTIII.-ELECTEO-CHEMISTRT. 

Improvements  in  Electric  Batteries.      J.    B.    Neyraud, 
Lyons,  France.     Eng.  Pat.  0964,  June  8,  18S5.   Cd. 

In  order  to  prevent  w  ater  saturated  w  ith  a  salt  at  the 
bottom  of  a  porous  cell  of  an  electric  battery  iLsing  to 
the  upper  jiart  of  it,  and  the  head  or  screw  from  becoming 
oxidised,  a  battery  is  constructed  with  a  porous  jiot 
having  a  porcelain  or  earthenware  cover  glazed  at  the 
upper  part.  This  cover  is  provided  with  a  nipjde  having 
a  conical  hole  also  glazed  ;  the  hole  is  stopped  by  a  lead 
l>lug,  in  which  is  fixed  a  screw-threadecl  rod  provided 
with  a  nut  serving  as  a  connection.  The  lead  plug  is 
traversed  by  a  phitinnm  wire,  whicli  also  passes  through 
a  suit.^ble  insulating  material  sealing  the  plug  ;  the  wire 
is  connected  to  a  piece  of  carbon  jplaced  in  the  interior  of 
the  porous  jiot,  an<l  surrounded  by  small  pieces  of  similar 
material  :  the  bottom  of  the  porous  pot  is  formed  of 
insulating  material.— \V.  li. 


Improvements  in   Chemical  Preeipiiation ,   and    in    the 
ISejKiralion     of    flatter    iiierhiiiiiidllii     siisptiided      in 
Liquids.     J.  i\.  Lorrain,  .'Southampton  liovv,  London. 
Eng.  Pat.  7126,  June  11,  1885.     6d. 
This  patent  has  for  its  object  the  facilitating  or  hasten- 
ing  (]f  chemical   ]]reci])itation  or  separation  of  mattir 
mechanically  suspended  in  licjuids,   by  passing  through 
the  li(|uid  in  which  the  foiiiiatiun  of  a  ]irecii)ate  is  taking 
place,  or  in  which  matter  is  already  meclianically  sus- 
]iended,   electricity   of    the   kind    known    as    "statical 
electricity." — W.  P. 

Iniproremenis    in     Voltaic    Batteries.       H.    J.     Harris, 

Bristol.  Eng.  Pat.  8228,  July  7,  18S5.  8d. 
The  author  cliiims  the  use  of  iiorous  cells  having  a 
flange  or  foot,  by  means  of  which  they  can  be  secured  to 
the  bottom  of  the  outer  cell  by  pouring  in  a  layer  of 
paiallin  so  as  to  cover  the  flange  or  foot  ;  also  the  use  of 
a  hollow  cover  bearing  an  arrangement  of  hinged  contact 
plates,  liy  means  of  which  liattcrics  of  several  cells  may 
he  coupled  up  in  a  variety  of  dillerent  ways.  Outlets 
through  the  cover  are  provided  for  the  escape  of  the  gas 
from  tlie  porous  cell  only. — W.  B. 


luijiroremcuis  in    Voltaic  Batteries.     F.  II.  W.  Ilicgirs, 

London.  Eng.  Pat.  8540,  July  14,  1885.  8d. 
The  negative  jdates  of  a  voltaic  battery  are  foimeil  with 
a  series  of  perforations  which  taper,  and  are  larger  on 
the  inner  face  of  the  plate  than  on  the  outer,  the  par- 
titions between  the  ]ierforati<ins  being  leduced  to  a  knife 
edge  on  the  inner  face  of  the  plate.  The  perforations 
are  filled  with  oxide  of  lead  ]iaste.  Two  ]datcs  are  fixed 
with  their  inner  faces  together,  and  on  account  of  the 
tapering  form  of  the  iierlorations  the  lomposition  cannot 
escape  from  them.  'I  he  ]dates  are  then  further  prepared 
by  ex]iosingthem  to  the  current  of  a  battery  or  dynamo- 
electric  machine.  The  liquid  made  use  of  is  such  that 
the  lead  does  not  pass  into  solution. — W.  B. 


A    yew   or   Improved   Method   of  Metallising    Woven 

Tcxtde  Fabrics,  espeeially  Flannel,  in  order  to  devel<,p 

Electriciti/  jor    Hyijienic    and    Medicinal   purposes. 

U.   R.   Pumariega  Avilez,   Spain.     Eng.    Pat.    2322, 

February  17,  1886.     4d. 

Woven  materials,   especially  flannels,  are  steeped  in  a 

bath  composed  of  eqnal  parts  by  weight  of  oxides  of  iron, 

coiipcr,  zinc,  aod  tin  mixed  in  the  form  of  an  imiialpahle 

powder  in  a  solution  of  three  ]parts  of  gum  to  100  parts 

water,   and  afterwards  dried.     When  woven  materials 

thus  prejiared  are  applied  to  the  human  body,  a  weak 

but  constant  electric  current  is  generated  by  means  of 

the  perspiration  so   long  as   the   materials  remain   in 

contact  with  the  body. — W.  B. 


Improvements  in  Galvanic  Batteries.     J.  Serson,  Boston, 

U.S.A.  Eng.  Pat.  3726,  March  16,  1886.  Sd. 
This  patent  relates  to  the  construction  of  an  imiiroved 
bichromate  battery  having  a  ]ior(uis  cell  supported  on 
legs  and  containing  an  inner  chamber  jierforatcd  at  the 
bottom,  whereby  the  solution  surrounding  the  p(  rous 
cell  is  given  free  access  to  the  lowest  ]iortioii  of  the 
element  contained  in  the  inner  chamber. — W.  1>. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES 
AND  EXTRACTS. 

Aeetophenone   or   Hypnonc:    a    New    Hypnotic   Body. 
S.  Simonsin.     Pharm.  J.  3,  582. 

AcETOPHENONE  proves  to  be  an  elTcctive  hypnotic,  ac- 
cording to  observations  made  by  Dujardin-Beaumetz. 
-A.  K. 

Officinal  Quinine  Bark.     <!.  Vulpius.      (hem.  Zeit.  10, 
27.S-274. 

The  new  (ierman  pharmacopu-ia  demands  a  minimum 
of  3 '5  per  cent,  of  alkaloids  in  all  quinine  barks,  from 
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any  source,  whereas  according  to  the  old  regulation 
a  "minimum  of  two  per  cent,  was  axithovised.  This 
alteration  is  due  to  the  fact  tliat  it  liad  become  customary 
to  deliver  to  tlie  druggist  as  quinine  harks  varieties  too 
poor  to  he  extracted  for  quinine,  and  that  the 
Indian  barks  are  much  riclier  than  those  formerly 
used.  The  pharmacopo:'ia  also  adds  a  method  for 
determining  the  total  alkaloids.  This  method  does 
not  distinguish  hetween  the  difl'erent  alkaloids,  the 
result  being  that  the  harks  poor  in  quinine  are 
thrown  on  the  hands  of  the  druggist.  Thus, 
for  example,  quinine  hark  during  one  season  sold 
at  prices  varying  from  eight  shillings  to  less  tlian 
three.  The  latter  quality  contained  fi6  per  cent, 
total  alkaloids,  consisting  of  1"22  per  cent,  quinine, 
'2'SO  per  cent,  cinchonidine,  and  2oS  per  cent,  cinchonine 
and  amorphous  ba.ses.  The  method,  in  short,  given  in 
the  iiharmacopo'ia  is  cjuite  insuthoient  to  protect  the 
interests  of  the  druggist.  The  author  substitutes  the 
following: — The  total  alkaloids  are  hrst  estimated  by 
the  ahove-nientioncd  method,  20grms.  powdered  bark 
are  macerated  with  lOgrms.  of  10  per  cent,  ammonia, 
■20grius.  of  spirits  of  wine  (90  i)er  cent.)  and  ITOgrms.  of 
ether  for  "24  honrs,  120grms.  of  the  clear  solution  acidified 
with  HCl,  and  freed  from  spirits  of  wine  by  heating.  The 
alkaloids  are  precipitated  in  the  filtered  liquid,  made 
alkaline  with  caustic  potash,  dried,  .and  weiglicd.  The 
total  alkaloids  thus  obtained  are  shaken  with  ton  times 
the  weight  of  ether,  which  is  then  filtered  into  a  weighed 
liask,  the  residue  well  washed,  and  the  ether  e.xpelled. 
The  flask  then  contains  quinine  together  with  inconsi- 
derable quantities  of  quinidine  and  amorphous  bases.  To 
obtain  more  exact  results,  the  residue  in  the  fia.sk  is  dis- 
solved in  spirits  of  wine,  the  alkiiloids  in  this  solution  by 
exact  neutr.alisation  converted  into  sulphates  with 
sul]ihuric  acid  and  quinine  precipitated  in  the  usual  way 
as  herapathite,  the  correction  being  taken  into  account. 
The  author  recommends  as  an  addition  to  the  present 
German  pharmacopo'ia  the  fixing  of  a  minimum  of 
quinine  for  officinal  barks. — J.  B.  C. 


The  Generator. — For  this  purpose  cylinders  of  boiler- 
plate, 1,3 — 14inm.  thick,  are  used.  For  a  daily  pioduc- 
tiun  of  l'25kilos.  of  chloroform,  lour  generators,  l"4m. 
high  and  2m.  diameter,  are  required.  In  each  generator 
is  an  agitator,  an  inlet  ttibe  for  steam  and  one  for  water, 
.-nd  a  manhole  for  charging  with  bleaching  powder. 
Un  the  upper  edge  of  the  generator  is  a  perforated  leaden 


Mami/aclure  of  Chloroform.     Chem.  Zeit.  10,  338—339. 

If  fresh  bleaching  powder  he  mixed  with  alcohol  and 
water  into  a,  thick  mass,  a  violent  reaction  occurs,  with 
the  formation  of  chlorofo'ni,  formic  acid,  ethylhypochlo- 
rous  ether,  and  small  quantities  of  other  compounds.    In 


Fig.  2. 


pipe  in  connection  with  the  water-main  :  a  tube,  Tomm. 
inside  diameter,  with  the  greatest  possible  dip,  combines 
the  generator  with  the  condenser.  The  latter  is  placed 
as  near  .as  possible  to  the  generator.  On  leaving  the 
conden.ser,  the  condensing  worm  emls  in  a  receiver.  This 
is  a  small  cylinder,  75cm.  high  and  40cni.  diameter,  of 
boUerplate  of  15mm.  thick. 


Fig.  1. 


this  reaction  chloride  of  calcium  is  unacted  upon.  Cal- 
cium hydrate  only  takes  part  in  the  action  in  so  far  as  it 
saturates  a  portion  of  the  products  formed  by  an  excess 
of  the  bleaching  powder  in  its  action  on  the  alcohol.  In 
order  to  prevent  the  formation  of  these  secondary  pro- 
ducts, an  excess  of  alcohol  must  he  present.  The  neces- 
sary apparatus  for  the  preparation  of  chloroform  is 
exceedingly  sinijde.  It  consists  of  oueor  nioregener.ators, 
condensers,  small  iron  receivers,  store  tanks,  washing 
pans,  and  a  copper  rectifying  retort. 


Washing  Paii.i. — Crude  chloroform  contains  consider- 
able quantities  of  alcohol  in  solution,  from  which  it  is 
separated  by  washing  with  water.  The  apparatus  con- 
sists of  a  narrow,  high  cylinder,  with  a  hemispherical 
bottom,  and  an  agitiitor  in  the  form  of  a  ship's  .screw,  so 
that  the  liquid  is  worked  upwards.  At  the  side  of  the 
apparatus  taps  are  attached  to  let  oil'  the  wash-water. 
As  this  water  contains  alcohol,  it  is  kept  in  a  store-tank. 
In  order  to  w.ash  a  daily  yield  of  llJO — ITokilos.  of  crude 
chloroform,  800  litres  ol  water  are  necessary. 
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Rectification. — The  chloroform,  separated  as  far  as  pos- 
silile  from  water,  is  rectilied  in  a  copper  retort,  assliovn 
ill  Fij;.  2,  the  l■(ln^tnn•tio^  of  « hicli  iiuiy  be  readily 
understood  fnim  tlie  drawing;.  It  is  desirable,  in  lliis 
case,  to  connect  tlie  retort  and  the  condenser  witli  a 
tube,  as  sliort  and  as  sharply  inclined  as  possible.  Ex- 
perience has  shown  thiit  with  4  parts  of  bleaching  powder 
of  10;5  — 108°,  3  parts  alcohol  of  06  Tralles,  and  1:^  parts 
of  water,  yive  the  best  yield,  in  order  to  reach  a  daily 
production  of  liJokilos  chloroform,  each  generator  must  be 
charged  with  400kilos.  bleaching  powder,  SOOkilos.  alco- 
hol, anil  1300  litres  water.  The  alcoliol  is  first  run  in, 
then  water,  until  1000  litres  of  liquid  are  in  the  vessel, 
and  the  agitator  is  set  in  motion.  The  400kilos.  bleach- 
ing powder  are  then  added  :  the  vessel  is  closed  and 
heated  with  steam.  At  a  certain  point  of  the  generator  an 
iron  tube  dips  into  the  lic|uid,  which  tube  is  tilled  with  oil, 
and  in  the  oil  a  therinonieter  is  jdaced.  As  .soon  as  the 
thermometer  indicates  40  ,  steam  is  turned  oti';  the  agi- 
tator is  kept  in  motion  until  the  thermometer  indicates 
4.")°,  and  it  is  then  stopped.  The  temperature  now  rises 
slowly  to  about  60",  usually  its  highest  point.  In  very 
warm  weather  the  temperature  is  apt  to  rise  higher;  hut 
this  must  be  as  far  as  possible  prevented  by  running  cold 
wafer  over  the  apparatus.  Between  the  receiver  and  the 
condenser  a  glass  tube  is  inserted.  As  soon  as  tlie  reac- 
tion begins  a  tine  rain  of  chloroform,  alcohol,  and  water 
is  seen  to  be  driven  through  the  tube.  The  air  driven 
from  the  apparatus  is  saturated  with  chloroform  vapour, 
and  this  must  be  allowed  to  escape  into  the  open  air, 
;ifter  previously  being  washed  through  water.  This 
\  iident  reaction  lasts  about  a  minute  and  then  chloroform 
liegins  to  run  over.  As  soon  as  about  Skilos  are  distilled 
ull,  the  agitator  is  again  set  in  motion.  When  no  more 
chloroform  separates  out  in  a  samjile  of  the  distillate,  the 
iron  receivers  are  changed,  and  the  distillate,  ccmsisting 
of  alcohol  saturated  with  chloroform,  is  collected  sepa- 
rately. This  is  continued  till,  on  .shaking  with  water, 
no  more  chloroform  separates  out.  The  ilistillation  is 
continued,  and  the  weak  alccdiol  run  into  tlie  store-tank 
until  it  reaches  3  per  cent.  Tralles.  The  lime-mud  is 
then  run  oft.  The  weak  alcohol  in  the  tank  is  made  up 
to  the  proper  strength  and  used  for  a  fresh  operation. 
—J.  B.  C. 

Tlic  Action  of  Pajiccinc.    C.  Finkler.      Chcni.  Zeit.  10, 
357—358. 

Like  many  other  plants,  caiira  pojuii/a  contains  a 
ferment  which  di.ssolves  albumen.  From  its  chemical 
nature  it  may  be  considered  jis  belonging  to  the  grou])  of 
peptones.  Under  the  name  of  Pajniinc  FtiiLlcr  two 
preparations  are  u.sed  in  commerce  (this  Journal,  1885, 
571).  Experiments  have  shown  that  these  preparations 
are  ferments  which  dissulve  albumen  ;  that  this  solvent 
action  occurs  under  very  dillerent  conditions  ;  that  it  is 
jiossible  with  a  very  small  ([uantity  of  the  ferment  to 
.dissolve  a  large  (|uantity  of  albumeiu  The  action  is  not 
one  of  simple  solution,  but  the  albumen  is  changed  into 
peptone.  I'apaine  dissolves  albumen  best  in  water, 
almost  equally  well  in  a  slightly  alkaline  solution,  but 
less  readily  in  dilute  IlCl.  Experiments  were  made  in 
these  three  directions  with  30grnis.  fresh  fibrin,  'OSgrm. 
papaine  and  lOOcc.  water,  lOOcc.  01  per  cent.  HCl,  or 
oOcc.  0-1  per  cent  KOH.  After  72  hours  the  librin  in  all 
ca.ses  was  comjdetely  dissolved.  This  action  goes  on 
between  wide  ranges  of  temperature.  A  higher  temper- 
ature, 40 — 50°,  has  an  accelerating  intluence.  The  author 
linds  from  experiment  that  1  jiart  of  Piijmiiic  Finkler 
di.ssolves  1000  parts  of  (ibrin.  It  has  been  repeatedly 
ohser\ed  that  8grms.  hard  boili-d  albumen  were  (li.stolved 
by  OOlgrm.,  and  even  by  ■OOlgini.  pa|iaine.  Other 
ns  were  tested  in  the  above  manner, 
rom   London,   and  that  of 


jiapaine  jireparations  were  teste 
espeei.ally  I'djininc  Christi/  fro 
Merck  ill  Darmstadt.— J.  li.  C. 


liemcirhs  on  sonic  New  Drnr/a.    (*liem.  Zeit.  10,  (ilS. 

Carajm  (jn>/anin.sisAnbl. — The  plant  is  one  of  the  highest 
trees  in  tiniana  ;  the  fruit  has  a  nearly  sjilierical  s-hape, 
aud  contains  from  7   to  S  seeds,   the  ,-.kin  of  which  is 


spongy,  and  of  a  reddish  colour.  A  colourless  buttery 
oil  is  obtained  from  the  seed,  chiefly  con.sisting  of  palmi- 
tin.  Experiments  are  now  in  ]irogress  with  a  view  to 
using  it  as  an  antidote  against  diseases  of  the  skin. 
Formerly  it  was  exported  to  Europe  as  a  raw  material  in 
the  manufacture  of  soap.  The  oil  of  the  West  African 
C<ir<ipi{  qiiiiicensis  Street,  possesses  similar  jjrojierties. 
The  hark  of  this  tree  contains  an  alkaloid,  to  which  the 
name  of  touloucounine  has  been  given.  Both  drugs 
resemble  the  azadirachta  bark  in  their  action  on  the 
human  body,  and  will  iirobably  (irove  effective  against 
intermittent  fever  and  nervous  deliility. 

Anc/iieta  xidiitoris  St.  Hit. — The  root  of  thisiilantis 
recommended  as  a  remedy  for  syphilis,  and,  in  form  of  a 
syrup,  as  a  cure  for  quinsy.  The  syrup  is  prepared  by 
mixing  four  parts  of  a  tincture  obtained  from  the  root 
with  thirty  ]iarts  of  .syrup  simplex.  The  powdered  bark 
of  the  root  is  a  powerful  purgative,  probably  owing  to 
the  alkaloid  present— »»(7(/<7/Hr  The  plant  grows  as  a 
bushy  shrub  in  the  neighbourhood  of  Kio  de  Janeiro. 
-S.  H. 

Some  Constituents  of  tlic   Hind  of  the  Bitter  Orange. 
Tanret.     Comp.  Itend.  102,  518—520. 

The  extract  obtained  with  alcohol  of  60''  was  evaporated, 
the  residue  agitated  with  chloroform,  the  chloroform 
layer  {A)  distilled  and  the  residue  therefore  treated  with 
cold  alcohol,  a  crystalline  powder  («)  and  a  resin  {h)  being 
obtained.  The  aqueous  layer  (above  the  cliloioform 
layer  A)  deposits  yellowish  crystals  (<•),  and  the  motlier- 
liipior,  on  treatment  with  lead  .acet.ate  and  saturation 
with  sodium  sulphate,  gives  two  other  constituents,  a 
yellow  product  (il)  soluble  in  alcohol,  and  a  white  pow- 
der ((•)  insoluble  in  alcohol.  The  sub.^lance  (a)  is  taste- 
less, and  insdhible  in  water  and  ether,  bat  dissolves  in 
100  parts  of  hot  alcohol  and  60  parts  of  chloroform ;  it  is 
soluble  al.so  in  alkalis,  but  not  in  ammonia,  has  the  com- 
position C.«H  sO-  and  forms  a  calcium  salt  of  the  com- 
position (t\..jHj-d.)Xa.  Yield  =  0-5  per  1000.  The  pro- 
duct (/<)  softens  at  \i^,  has  a  very  bitter  taste,  dissolves 
freely  in  hot  water,  ether,  chloroform  and  alcohol,  ex- 
hibits ,a  rotatory  power  |a]  i,=  -28'-\  closely  resembles 
hesperidin  in  its  reactions,  and  has  the  composition 
C:;61-14,  11  =  6-57.  Yield  10  per  1000.  The  substance 
(c)  is  called  isuliesjicndi/i  C,^ii„,X),~,  is  distinguished 
from  hesperidin  by  its  solubility  and  has  a  rotatorv 
power  [a]r,=  -89°."  Yield  from  "4  to  30  per  1000.  The 
substance  {d)  is  a  glucoside,  nitrd/ifiainarin,  soluble 
in  water  and  alcohol,  insuluble  in  ether  and  chloro- 
form, the  bitter  taste  of  the  rind  being  due  to  this 
substance.  It  has  a  rotatorv  imwer  [a]i,  =  -60'',  con- 
tains C  =  5304-53-4SH=6-36-616,  and  forms  the 
natural  solvent  for  hesperidin  (hve  jiarts  of  this  sub- 
stance susjiendcd  in  twenty  parts  of  water  dissolve  one 
part  of  hesperiilin).  Yield  15—25  per  1000.  (c)  is 
hesiicridin.     Yield  00  to  0-6  per  lOOO.-l).   B. 


('riist(illi>-((l Arunitine.    C.  F.  Bender,  riiarm.  Centralb. 

26,  433. 
Thi-;  preparation  of  pure  aconitine  is  as  folhiws  : 
First  extract  with  ninety  per  cent,  alcohol,  hltcr  the 
extract  through  cloth,  distil  off  the  alcoh<il,  separate 
the  alcoholic  residue  fruni  resin  and  fats,  dilute  with 
water,  lilter,  add  pure  bicarbonate  of  soda,  agitate  with 
ether,  jMinr  into  dilute  acid,  digest  the  alkaloid  solution 
with  animal  charcoal,  hlter,  sc]iarate  the  base,  extract 
with  ether,  and  prepare  the  salt  of  the  hydrobromide. 
After  reerystallising  the  hydrobromide,  the  base  is  pre- 
cipitated with  magnesia  and  taken  u])  with  ether.  On 
distilling  off  the  ether  aconitine  remains  in  snow-white 
crystals.— J.  B.  C      

Drncinc.     A.  llanssen.    Ber.  19,  520-524. 

The  author  has  prepared  ninnonitni-ljrncine  by  acting 
upon  the  methyliudide  compound  in  aholnilie  solution 
with  nitric  acid.  The  resulting  solution,  liltercil  from 
resinous  products,  gave  yellow  crystals.  These  crystals 
contained  no  iodine,  and  further  investigation  showed 
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that  the  methyl  {jroup  had  been  eliminated  and  that  the 
nitrate  of  a  nuinonitro  derivative  had  been  formed.  On 
addition  of  .sodium  carbonate  solution,  the  nitro-base 
separates  in  the  form  of  needles.  This  jirodnct  was 
recrystalli.sed  from  water.  When  lieated  on  ]ilalinum 
it  explodes.  Tlie  formula  j;iven  by  the  autiior  is 
C...3H  j5X2*'4'^'*J2-  'i'his  nitrocompound  wasreduced  with 
tin  and  hydrochloric  acid  and  jjave  the  hydrochloride  of 
an  amiilo-base,  which  was  recrystalli.sed  from  water  and 
possessed  the  formula  (',aHa,,N.j(>j.Nirj,3HCI.  The 
following'  are  the  reactions  for  (tiiiiiJu-hnii-itic  :  l''eoCl„ 
]iroduees  (irst  a  green  and  ultimately  a  brown  coloura- 
tion. A  very  dilute  solution  of  potassium  bichromate 
produces  a  blue-violet  colouration,  which  is  very  fut;ifive. 
Amido-lirucine  dissolves  in  concentrated  nitric  acid  witli 
a  yellow  cohmr,  which  becomes  red  witli  SnCL.  The 
first  two  reactions  correspond  to  tliose  of  amido-strych- 
nine.  The  auth(U-  intends  to  investisate  the  action  of 
bromine  upon  this  compound. — J.   B.   V. 


On    Morphine.       U.    Fischer    and    E.    von    (ierichten. 
l!er.  19,  792—795. 

In  order  to  determine  the  constitution  of  morphine, 
various  attempts  have  been  made  to  convert  it  into 
bodies  free  from  nitrogen.  In  connection  with  Hesse's 
observations  on  this  sul)ject  [Aniialni,  222,  --3),  tlie 
authors  have  obtained  from  moriihine  melhiodide,  a 
sul)stance  the  formula  of  which,  ('ijHi„();,  is  that 
of  a  dioxyphenanthreue,  and  its  general  properties  are 
very  .similar  to,  thongli  not  identical  with,  (Iraehe's 
phenantlirenehydrocjuinone.  From  codeine  methiodide  a 
substance  of  the  formula  CijHuOa  is  obtained.— A.  K. 


XXII.— GENERAL  ANALYTICAL  CHEMISTRY. 

Filtenng    Apparatus.       Otto.    N.    Witt.       I5er.  19, 
918—919. 

Pkrfor.vtf.d  glass  or  porcelain  plates,  about  40mm.  in 
diameter  and  4  to  .5mm.  thick,  are  made  with  sloping 
edges  so  that  they  fit  closely  into  a  glass  funnel  ;  uoon 
the  plate  two  round  strong  iilter  papers  are  placet!  to 
form  a  p.aper  .sieve,  upon  wliich  the  substance  to  be 
llltered  is  poured.  By  connecting  the  apparatus  with  an 
air-pump,  the  liltration  takes  place  very  rapidly,  the 
substances  remaining  on  the  filter  can  bo  washed 
thoroughly,  and  pressed  into  hard  cakes  with  a  spatula. 
The  cakes  can  then  be  removed  by  turning  the  funnel 
over  and  tapping  the  sides  gently  or  by  blowing  into  it. 
— T.  L.  B. 

Zinc  Dust  Eeactions.     H.  ,Scln\arz.     Ber.  19,  1140. 

The  author  describes  two  simjde  methods  for  preparing 
pure  hydrogen  gas  and  carbonic  oxide.  On  heating  a 
nuxture  of  zinc  dust  and  calcium  hydrate  gradually  in  a 
condiustion  tube,  a  constant  current  of  pure  hydrogen  is 
liberated  accoi'ding  to  the  equation  :—Zn-fCaH;<_);  = 
Zn( )  -f  CaO  -f  Ho.  On  mixing  the  zinc  dust  with  calcium 
carbonate  in  molecular  proportions  and  heating  as 
before,  pure  carbonic  oxide  gas  is  evolved  thus — 7.n  + 
Ca('Oj  =  ZnO-f-CaO-l-CO.  In  both  cases  nearly  theo- 
retical quantities  of  gas  are  obtained.  The  author 
intends  to  apply  this  reaction  to  organic  hydro.xyl  or 
carboxyl  compounds.— I).  B. 


Ddcrminatiun  of  the  Value  of  Chloride  if  Lime  by 
ineaus  of  Peroxide  (f  Hijilrofjen.  G.  Lunge.  Ber.  19, 
SGH-S71. 
The  principle  of  the  process  lies  in  the  fact  that  hypo- 
chlorites when  mixed  with  peroxide  of  hydrogen  instantly 
give  oil'  all  their  active  oxygen,  at  the  same  .time 
liberating  the  o.xygen  of  the  peroxide  ;  therefore  the 
active  oxygen  of  either  substance  may  be  easily  deter- 
mined by  using  an  excess  of  the  other  substance.  The 
apparatus  used  is  the  ordinary  nitrometer  (comi)are  this 
.lournal,  1885,  49.') — 49(j).  A  solution  is  made  of  lOgrms. 
bleachingpowderin2.50cc.  water,  .5ee.  =0'2grm.  are  poured 
into  the  llask  of  the  .app.aratus,  and  an  excess,  s.ay  2cc., 


of  commercial  peroxide  of  hydrogen  placed  in  the  inner 
tube.  The  llask  is  then  connected  to  the  apparatus,  the 
solutions  mi.xed  together  liy  shaking,  and  the  amount  of 
gas  evolved  measured  oil' in  the  usual  way.  The  whole 
operati(in  is  complete  in  1  to  2  minutes.  The  oxygen 
evolved  is  the  ilirect  measure  of  the  active  chlorine  in 
the  bleaching  jiowder,  so  that  after  reduction  to  0°  and 
7lJ0mm.  jiressure,  each  cc.  of  gas  evolved,  as  above 
<lescribed,  corresponds  to  .5  CJay-Lussae's  degrees,  or  to 
1  '032  per  cent,  of  chlorine.  It  is  easier  to  weigh  oil' 
7'917grs.  chloride  of  lime,  dis.solve  in  250cc.  of  water, 
and  to  use  for  the  test  occ.  of  this  solution,  when  every 
cubic  centimeter  of  gas  corresponds  to  2  per  cent,  of 
chlorine.  The  great  advantage  of  this  process,  is  that  it 
is  entirely  independent  of  any  normal  solution  whatever  ; 
it  also  sliows  at  once  the  amount  of  active  oxygen  or 
chlorine,  is  more  (juickly  worked  than  any  other,  whilst 
at  the  same  time  is  perfectly  accurate. — T.  L.  B. 


Staudcirdising  Iodine  Solutions.  W.  Kalmann. 
Ber.  19,  728. 
The  method  at  present  in  use  for  standardising  iodipe 
solutions,  exact  though  it  undoubtedly  is,  labours  under 
the  disadvantage  of  being  somewhat  complicated.  The 
following  simple  methoil,  which  is  based  on  the  well- 
known  fact  that  sulphuretted  hydrogen  acts  on  iodine 
with  production  of  hydriodic  acid  and  .separation  of 
sulphur,  according  to  the  ecjuation — 

H^S  +  I,  .-=2HI-fS, 

is  [iroposed  by  the  author  for  determining  the  amount 
of  iocline  in  a  solution : — A  certain  volume  of  that 
.solution  is  diluted  with  water  and  treated  with 
sulphuretted  hydrogen  until  completely  decolourised. 
To  the  ndlky  "thud  thus  obtained,  methyl-orange  is 
added,  which  gives  no  reaction  with  sulphuretted  hydro- 
gen, and  the  hydriodic  acid  may  then  be  titrated  with 
one-tenth  normal  alkali  solution.  A.s  lee.  of  the  latter 
represents  0'0127grm.  I,  the  amount  of  the  iodine  in 
solution  is  readily  calculated.  A  few  examples  of  the 
working  of  this  process  are  appended,  and  they  fully  bear 
out  the  statement  as  to  its  exactness. — A.  It. 


New  Apparalusfor  the  Estimation  of  Hi/drot/en  Peroxide. 

M.  de  Thierry.     Compt.  Rend.  102,  611— Gl.S. 
The  author  describes  an  apparatus  in  which  the  hydro- 
gen peroxide  to  be  estimated  is  mixed  with  manganese 
dioxide,    and   the    liberated    oxyjien   is    collected    and 
measured  under  a  graduated  bell  jar.— D.  B. 

Titration  of  Phosphoric  and  Arsenic  Acids.      A.  Joly. 

Compt.  Kend.  1886,  102,  316. 
To  the  acid  solution  a  few  drops  of  phthalein  are  added, 
and  titration  with  baryta  solution  follows  until  a  gela- 
tinous precipitate  is  produced.  This  is  the  tribarium 
salt,  which  on  agitating  with  the  aci<l  liquid  changes  to 
the  crystalline  dibarium  salt.  On  further  addition  of 
baryta  solution  a  gelatinous  preci])itate  again  forms, 
which  becomes  crystalline  in  the  same  way.  The  pro- 
cess is  complete  when  a  drop  of  baryta  gives  a  i)er- 
inanentred  colouration.  The  change  from  the  "elatinous 
to  the  crystalline  condition  is  more  rapid  in  the  case  of 
arsenic  acid.— J.  B.  C. 

Determination   of  Manqanese.      C.  Keinhardt.     Chem. 

Zeit.  10,  323. 
The  author  has  shown  that  a  double  precipitation  of 
man"anese  by  Wollfs  method  should  eliminate  oxides 
of  calcium  aiid  magnesium.  The  same  method  niaybe 
adopted  for  poor  manganese  ores.  The  following 
method  is  adapted  for  iron  ores  :  For  S— 15  per  cent. 
Mn  Igrm.  ore  is  taken, /o/-  ahore  15 per  cent.  7tf/(  |grni.,_ 
bclov^  3  per  cent.  2grm.  The  ore  is  dissolved  in  HCl  ot 
sp.  gr.  =1-19  (25cc.  to  Igrm.  ore).  The  solution  eva- 
porated to  dryness,  moistened  with  dilute  HCl,  taken 
up  wit  ihot  water,  filtered  thiough  a  doulile  hlter  into  a 
one-litre  llask  and  washed  with  dilute  HCl.  The  residue 
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in    Iin  :,„,1   treate.l   again  as  j  Dclermimtllon  of  Phosphoric  Acid  In  the  Th 

IS  a^a.n  repeato.l       Manganese  j  j.  K|ein.    ^^hen..  /eit.  10,  :i4I. 

)  Accordinq  tn    U  o/// s  method      ^^ .       .        ,,  .  v.  j.u,  .  t.. 

i>ie.-nmmoniii.      To  tlip    li 

■yer  llask  (iOcc.  of  20  )>er 
ammonia  are  added,  and  a  current  of  bromine  pass 
1')— 20  minutes  ;  this  is  afterwards  rejilaced  by  gs 


IS  SiO,,  insoluble  Al,Oa  and  BaSOj.     In    ven'  exact 

analysis  t.us  residue  must  be  fused  and  the  liarium  and 
alunnuium  separated  from  IlieSiO..  The  filtrate  from 
J'.aSO,  eoMlaining  the  ahimina  is  added  to  the  iirevious 
iiltrate,  and  the  wliul,.  I„,il,.,|  «ii|,  IJNo,  (lOoc.  WSO, 
of  s^p.  gr.  1-4  for  l-rm.  ore),  and  on  eooliiig  neiilialised 
with  ammonium  carbonate,  slightlv  acid  ammonium 
aeetate  added  and  boiled.  The  mass  is  filtered  into  a 
Ifhtre  Eilenineyer  llask.  The  oxide  of  iron  after 
washing  is  redissolved 
above.     This  treatment 

is  next  preci|iitated  :    (1.)  Accordinri  tn    Wolff' 
iin/h  a  ciinriit  of  liromiiie-rnnmonin.      To  the    Iiltrate 
contained  in  the  Krlenmeyer  llask   liOce.  of  20  )>er    cent. 

ssed  for 

.  ,    .,   gaseous 

ammonia   for   20  minutes.     (2.)  Bi/  means  of  bromine 
■III  IWI,  (iiiimonia  and  a  current  of  t/asemis  iriniiwnia.     If 
the   hltrate  contains  as   much  ,as   O'lSgrm.  manganese, 
25cc.     bromine    in    HCl     are    ailded,    and    theif  tiOce! 
of    20    per    cent,    ammonia,       and    a    current   of   am- 
monia    passed  through  for  20  minutes.       ■With  small 
quantities     it    is    desiiable     to    warm     the     solution. 
In    other    cases    the    solution  becomes    Avarm  by    the 
reaction.     The  author  gives  the  preference  to  the  first 
method,  .as  the  bromine  is  passed  until  no  further  pre- 
cipitation occurs,  whereas  in  the  second  case  an  excess 
of  bromine  in  HCl  must  be  avoided.     In  method   (1)  it 
is  essential  to  pass  the  bromine  through  a  tube  furnished 
with   manganese  peroxide     hydrate.       The  nian"anese 
precipitate    may    contain   in    addition    hydroxides    of 
_>!i,  Co,  Fe,  Cu,  Zn  (?),  Ba,  Ca,  Mg  and  Si.     After  wash- 
ing, the  hltrate   is   removed   and  a  400co.   Erlenmeyer 
fla,sk  substituted  into  which  10— 20cc.  strong  sulphurous 
acid  are  brought.     The  manganese  precijiitate  is  washed 
into  this.     The  mass  is  heated  when  the  preciintate  is 
completely  dissolved.  If  solution  benotefl'ected,  locc.  HCl 
of  1-10  are  added.     Into  the  solution  brominated  HCl  is  ' 
introduced  until  of  a  reddish  tinge.     After  heatint?  for  ( 
some  time  the  liquid  is  evaporated  to  dryness.     In^this 
way  by  the  action  of  SO,,  upon  MnO.,  Mi'iSOj  is  formed. 
The  addition  of  Br  oxidises  the  excess  of  SO.,  and   the 
reduced  iron.     The  sulphuric  acid  combines  with  any 
BaO  present  to  form  insoluble  B.aSO...     In  case  any  S"r 
were  present,  evaporation  brings  it  into  the    insoluble 
form.     The  mass,  should  a  jnecipitate  form,  is  filtered. 
The  filtrate  is  heated   to   boiling   in   order   to   convert 
IMnCI.,    into    MnCl,,    and  after    cooling    35cc.   NH,C1 
(1  JOgrm.  in  ll.HjO)  added,  and  a  strip  of  litmus  paper. 
Then  10  per  cent.  NH^OH  is  added  until  just  alkaline, 
and  hltered  directly  into  a  flask  containing  20cc.  50  per 
cent,  .acetic  acid.     The  filter  nni.st  be  covered  to  prevent 
oxid.ation.     The  filtrate  is  now  boiled  in  order  to  drive 
off  chlorine  in  case  any  oxide  of  manganese  is  formed 
on  the  filter,  and  dissolved  off  with  HCl.     After  cool- 
ing   lOcc.     NHjCl    solution     and    lOcc.    ammonia   are 
added   until  alkaline,   and   filtered   through   the    same 
filter  as  before.     The  precipitate    is  FcjOa.AljO^    and 
possibly  SiOj.     If  i\In  settles  out  in  the  first  precipita- 
tion with  NH4OH,  it  is  filtered  off  and  treated  on  the 
filter  with   dilute  HCl   and  a  few   drops  of  SO,.      The 
filtrate  is  boiled  in  this  case  with  about  occ.  HN03(l-4) 
then   cooled,    25cc.     NHjCl   solution   added    and    pre- 
cipitation with  10  per  cent,  ammonia  follows  as  stated. 
The   acid    filtrate    is    made    alkaline    with     \HjOH, 
and   acidified    with   acetic   acid    until    distinctly    acid! 
The  solution   is   heated  on   the   water   bath   and   Hj.S 
pa.ssed  through.    This  precipitates  the  suljihides  of  Ni, 
Co,  Zn,  Cu,  etc.     The  filtrate  contains  the  manganese. 
The  liquid  is  heated  to  boiling,  10  ]ier  cent.    NHjOH 
.addeil  until  alkaline,  then  colourless  (NH4)oS,  and  the 
linuid  boiled   10  minutes,  cooled,  a  further'quantity  of 
(N  ll^jS  added  and  the  resultant  filtered.     The  sul|d'iide 
is  ilried  and  heated  with  sul]diur  in  a  Bosc  crucible  in 
a  current  of  hydrogen.  According  to  Classen,  the  crucible 
must    cool    in    a  current  of  hydrogen   and  should   have 
been  heated  over  the  blowpijie.     The  author  adopts  the 
following  method  :  The  MnS  iirecipimte  is  dried,  liealed 
in  a  weighed  crucible  over  the  lain]),  and  finally  over  the 
bloujiiiie.     The  crucible  is  then  cooled  in  the  desiccator 
and  tlie  manganese  weighed  .a.s  Mn,()j.     The  MnOj  is 


then  treated  in  the  crucible  with  strong  sulphurous  acid 
and  a  few  drops  of  dilute  sul|ihiiric  acid,  and  heated  on 
asbestos.  A  clear  solution  is  obtained  which  is  eva 
poratcd  to  dryness,  anrl  heated  gradually  to  redness  over 
the  lamp  flame.  The  manganese  is  then'(|uii-Uly  weighed 
as  sulphate.  As  a  further  check,  the  sulphate  may  be 
preciiatated  with  bromine  and  weighed  as  MnaOj. 

—J.  B.  C. 


onios-Sltfff. 


Aftkh  reviewing  the  varicuis  methods  at  pre.sent  adopted 
for  the  deteriMiiiation  of  iih(]sphi,ric  acid  in  slag,  the 
author  recommends  the  following  scheme  :— 2  ogrnis.  are 
fused  with  a  mixture  of  4  jiarts  of  sodium-iiota.ssiiim  car- 
bonate and  1  part  of  ]iotassium  chlorate.  The  half  of 
the  latter  isjdaeed  in  a  platinum  crucible.  The  substance 
IS  brought  on  to  the  fusion  mixture  and  the  remainder  of 
the  latter  added,  and  then  the  whole  is  well  mixed  with  a 
glass  rod.  The  mixture  is  heated  over  the  lUinsen  burner 
for  some  minutes,  first  with  a  small  fiame  and  then  for 
anotherhalf-hourwithafulUlame.  Byplacingthecrucible 
upon  a  cold  plate  the  contents  are  quickly  cooled  and 
contract  to  a  loose  cake,  which  may  be  ieadily  with- 
drawn. This  is  placed  in  a  beaker  and  treated  with  .JOcc. 
HCl.  An  almost  clear  solution  is  obtained,  which  is 
diluted  to  2.")0ec.  lOOcc.  are  used  for  separating  the 
silica  in  the  usual  way.  The  filtrate  is  made  up  to200cc., 
in  half  of  which  the  i)hosphoric  acid  is  determined  by 
means  of  ammonium  molybdate.— J.  B.  C. 


R. 


A  lieeigentfor  Detecting  the  Acidity  of  Weak  Acids 

Engel.  Conipt.  Kend.  102,  214—217. 
The  acid  in  question  is  dissolved  in  water,  a  fe\y  drops 
of  a  ,,r„„  .solution  of  soluble  CLI!  blue  (I'oirrier)  ad<led 
and  titrated  with  normal  calcium  hydrate  solution  until 
the  colour  changes  to  reddish  violet.  In  this  way  phenol 
acts  as  a  monobasic  acid  (in  an  alcoholic  solution  it  is 
neutral),  resorcinol  acts  as  a  dibasic  acid.  Morphine  dis- 
solved as  hydrochloride  requires  24  divisions  of  normal 
potash  for  neutralisation  of  the  hydroxyl  groups,  the 
calculated  quantity  being  20  divisions  ;  mono-  and  Judy- 
basic  alcohols  and  aldehydes  cannot  be  titrated.  Chloral 
acts  as  a  monobasic  acid.  Hydrocyanic  acid  may  be 
readily  titrated  with  glycocol,  alanine  and  taurine  ;  the 
colour  changes  gradually  and  is  slightly  bleached. 

-J.  B.  C. 

Indicators   for  Determining  the  Beisicity  of  Poli/liasic 
Acids,     li.  Engel.     Conipt.  Kend.  102,  262— 2(')4. 

If  the  indicator  soluble  CLB  blue  (I'oirrier)  becm|p|oyed, 
boric  acid  HBO.^  requires  for  neutralisation  IKoH  ; 
phosidiorie  acid  Hjl'Oj,  8KOH  ;  arsenic  acid  acts  like 
l)hos|ihoric  acid.  Phosjihorous,  hypophosphorous,  car- 
bonic and  p-oxybenzoic  acids  act  .as  dibasic  acid.s. 

—J.  B.  C. 


Determination  of  Rosin  in  Soaps  anti  Fats.     A.  (Irittner 

and  J.  Szilasi.  Chem.  Zeit.  10,  3"-!,"'. 
After  reviewing  the  analytical  methods  at  jnescnt 
employed,  the  authors  prcqiose  the  following,  based  upon 
Gl.a<ld"ing's  method.  It  a  rosin  soap  is  diss(dvc<l  in  about 
SOp.c.  alcuhol,  and  the  solution  it  acid  neutralised  with 
ammonia,  and  an  alcoholic  .solution  of  Ca(NOa)j  added, 
calcium  stearate,  palmilate  and  oleate  sejiarate  out.  A 
Iiortion,  however,  of  the  oleate  remains  in  solution.  The 
re.'in  remains  also  in  solution.  If  silver  nitrate  be  now 
added  and  the  solution  be  largely  diluted,  oleic  acid  and 
resin  separate  out  as  silver  .salts.  The  further  separa- 
tion yf  rosin  and  oleic  acid  may  be  efiected  with  ether, 
which  leaves  oleate  of  silver  undissolved.  The  analysis 
is  con<lucted  as  follows  :  1 — 2grms.  of  soap  are  dis.solve(l 
in  SOp.c.  alcohid  (5  vol.  pure  alcohol  and  1  vol.  Mater).  If 
acid  the.s(dution  is  neutralised.  Ca(NO;i)jinlOi>.c.  alcoliolic 
.solut  ion  is  adiled  in  excess,  cooled  ami  filtered.  After  wash- 
ing the  precii)itate  with  SOp.c.  .alcohol,  AgN<  >„  solution  is 
.added  in  excess  to  tlie  filtrate  and  this  is  then  diluted  with 
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3  vol  of  water.  On  agitatin",  tlie  precipitate  collect*  at 
tlie  surface  ami  iiiay  '«  reaiiily  liltered.  The  precipitate 
is  waslied  with  (■old  water,  dried  at  70— SO"  and  digested 
with  ether.  After  some  time,  tlie  ethereal  solution  is 
tiltered  into  a  graduated  lOOco.  cylinder,  and  the  preci- 
pitate washed  with  ether  until  it  makes  up  POcc.  To  the 
.solution  lOce.  of  dilute  HCl  are  added  and  the  liqniil  is 
agitatcil.  The  HCl  combines  with  the  silver  of  the  rosin 
salt  and  free  rosin  is  formed,  which  is  taken  up  hy  the 
elher.  After  the  precipitate  settles,  oOcc.  of  the  ethereal 
solution  are  drawn  ott',  the  ether  i.s  distilled  oil,  and  the 
residual  rosin,  after  drying  at  100",  weighed.  The 
authors  append  a  series  of  analyses  made  by  aid  of  this 
method  with  weighed  quantities.— J.  B.  C 


Reagent  for  Benzoic  Acid  svhlimed  from  Gum  Benzoin, 
and  that  snhluncd  over  Resin.  H.  Hager.  Pharm. 
Centrall).  26,  3!)2-393. 
This  reagent  i.s  a  mixture  of  FeXl,,  and  KjFeCy,;  solu- 
tions. The  otlicinal  substance  from  the  resin  changes 
the  colour  of  the  reagent  in  1—3  seconds  from  yellow  to 
blue,  that  prejiared  bv  subliming  the  acul  over  resin 
re<|uires  20  seconds  to"  2  minutes  to  eflect  the  change. 
Pure  benzoic  acid  produces  no  effect  with  this  reagent. 

— -J.  15.  C 


Determination    of   Fusel    Oil.      J.    Traulje.     Her.    19, 
892— S95. 

In  order  to  test  a  brandy  by  means  of  the  cajiillari- 
iMctrical  ajjparatus,  described  by  the  author  in  the 
Journal  pr.  Cliiin.  X.F.  31.  1"  and  oU,  it  is  neees.sary 
to  reduce  it  to  the  strength  of  20  vol.  ]>er  cent.,  before 
testing.  The  height  to  which  the  column  of  liquid 
ascends  in  the  capillary  tube,  compared  with  a 
])ure  spirit  of  20  vol.  per  cent,  on  an  empirical  .scale, 
shows  at  once  the  amount  of  fusel  oil  tlie  sample  contains. 
Thus,  an  exaniination  of  a  brandy  can  be  made  in  a  few 
minutes,  and  the  fusel  oil  determined  to  one-tiftieth  per 
cent  with  accuracy.  The  author  gives  a  table  of  com- 
l)arative  tests  made  njion  a  spirit  mi.\ed  with  small 
quantities  (I  to  01  per  cent.)  of  various  fusel  oils,  and 
al.so  with  pure  amylic  alcohol,  the  numbers  for  O'.'i  per 
cent,  and  below  this,  agreeing  very  closely.  Of  twelve 
dili'ercnt  brandies  examined,  only  two  or  three  contained 
over  01  per  cent.  fu.sel  oil.  The  apparatus  is  to  be 
obtained  of  C.  Gerhard,  in  Bonn.— T.  L.  B. 


Detection     and    DcIli niinafion    of   Fusel    Oil,       Kcise. 
I'harni.  Centralb.  27,  5—9. 

E'l'UVl,  ALCOHOL  is  much  less  soluble  in  chloroform  than 
the  higher  homologues  which  occur  in  fusel  oil.  If  50 
jier  cent,  alcohol  be  sh.nken  with  chloroform,  the  volume 
of.tlie  latter  increases  in  proportion  to  the  ((uantity  of 
fusel  oil  present.  The  method  of  determination  is  based 
n]ion  this  principle.  The  alcohol  to  be  tested  is  diluted 
with  water  to  r>0  per  cent.,  and  lOOec.  are  shaken  with 
20cc.  chloroform  in  a  grailuated  vessel  at  a  temperature 
of  1.5'.  With  the  aid  of  a  table,  the  height  of  the  layer 
of  chloroform,  and  from  this  the  quantity  of  fusel  oil,  is 
determined.  If,  for  cxamjile,  with  jmre  alcohol  the 
layer  measures  371,  with  alcohol  containing  1  i)er  cent, 
amylalcohol,  it  increases  to  391.— J.  B.  C. 


A  Reaction   for   Albmnen.      D.   Axenfeld.      Centralb. 

Med.  "Wissensch.  1885,  209— 211. 
Solutions  of  albumen,  acidified  with  formic  acid,  to 
whicli  1  per  mil.  of  AuCl^  has  been  added,  give,  on 
heating,  a  rose  red  colour,  on  a  further  ad<lition 
purple"  red,  then  deep  blue,  and  with  still  more 
a  blue  Hocculent  precipitate,  the  Iniuor  Ijecomin'' 
colourless.  This  reaction  indicates  one  in  a  million  of 
albumen.  In  presence  of  foreign  matter,  as  in  urine, 
more  acid  and  AuCl,  must  be  added.  Solutions  ot 
caoutchouc  .also  give  with  these  reagents  a  purple  red 
colouration,  but  differ  from  alVmmen  in  changing  with 
carbonates  of  the  alkalis  to  orange  yellow.  The  violet 
colour,  which  many  other  organic  compounds  produce, 
vanishes  spontaneijusly,  more  quickly  on  addition  of 
metallic  mercury,  but  with  albumen  the  colour  remains 
unchanged. — J.  15.  C. 


Detection    of   Turpentine    Oil.       H.    Hager.       Pharm. 
Centralb.  26,  430—432. 

The  reagent  is  guaiacum,  which  must  have  been 
powdered  within  two  days.  The  reaction  is  an  ozone 
reaction.  In  testing  oils  by  their  behaviour  with  turpen- 
tine oil  and  guaiacum — i.e.,  according  to  their  absorptive 
power  for  ozone— such  oils  may  be  divided  as  follows  : — 
(I)  Those  which  readily  form  ozone  ;  (2)  those  which  in 
presence  of  guaiacum  and  turpentine  oil  produce  ozone  ; 
(3)  those  which  are  indifferent  in  presence  of  these 
reagents.  To  perform  the  test  two  test  glasses  arc 
taken,  and  into  each  a  small  quantity  of  recently 
powdered  guaiacum,  10  to  20  drops  absolute  alcohol,  and 
Ice.  of  the  oil  to  Ijc  tested  are  brought.  In  the  one  glass 
(15)  4  to  5  drops  of  turpentine  oil  are  added.  After 
adding  to  each  glass  Ice.  benzene  or  other  diluent,  the 
mixture  is  boiled.  If  the  oil  belongs  to  group  2  the 
liciuid  in  glass  15  l)ecomes  blue  or  violet,  but  not  in  the 
other  glass  A,  if  the  oil  is  pure  and  unailulterated  with 
turpentine.  If  neither  glass  change — i.e.,  if  the  oil 
belongs  to  group  3 — one  or  more  drops  of  oil  of  lemons  or 
lavender  or  any  oil  of  group  2  are  added.  Glass  15 
shows  at  once,  or  on  boiling,  a  bine  colour,  but  not  A,  if 
the  oil  is  free  from  turpentine. — J.  B.  C. 


113  cto  T5oofe0. 


Die  Chemie  des  Steinkohlentheees  mit  beson 

DEKEE    Beeucksichticunc;    dee    K'dnstlichen 

Organischen    Faebstoffe.      Von    Dr.    Gustav 

ScHDLTZ.        Zweite     voUstiindig     unigearbeitete 

Auflage.     Braunschweig  :  Druck  und  Verlag  von 

Friedrich    Vieweg    und    Sohn.    1880.       London : 

H.  Grevel,  33,  King  Street,  Covent  Garden. 

The  first  edition  of  this  now  well-known  and  excellent 

work  was  reviewed  in  this  .Journal,   1882,   102.     A 

new  edition,  the  .second,  now  appears,  and  it  is  issued 

1  in  part,s  at  a  price  of  6s.  per  part.    So  far,  Parts  I.  and 

II.  are  issued,  covering  384  pages  of  suli.ject-inatter 

;  and  dealing  with  the  Raw  Mateeial,s.   This  division 

is  further  classified  a.s  follows  :— Coal  Tau,  under 

which  the  composition, constituents, niodeof  vyorking 

up,  etc.,  are  included.     In  the  second  division  the 

Inteemediatk  rKODUcTS  and  A.ssistant  I'eoduut.s 

I  are  treated  of,  and  this  treatment  is  also  devoted  to 

I  the  Theory  of  the  Aromatic  Substances.     Part  I. 

ends  on  page  192,  with  an  account  of  Diphenyl,  and 

Part  II.  on  page  384,  with  one  of  Phenyl-a-naiihthyl- 

I  amine.  ,  ,,   , 

I  As  above  stated  the  work  is  entirely  remodelled, 
and  will  be  a  complete  treatise  of  the  coal-tar  colour 
'  industry,  as  well  as  of  the  collateral  industries  based 
on  the  coal-tar  constituents  or  their  derivatives.  The 
pages  of  these  two  liarts  are  embellished  witli  18 
excellent  woodcuts.  The  whole  work  when  complete 
will  form  a  somewhat  thick  8vo  volume. 


A-Manual  of  the  Alkali  Teade,  including  the 
Manufactuee  of  Stjlphueic  Acid,  Sulphate  of 
Soda,  and  Bleaching  Powder.  By  John  Lomas. 
Second  Edition,  with  Additions.    London  :  Crosby 
Lockwood  ct  Co.,  7,  Stationers'  Hall  Court,  Ludgate 
Hill.     1880. 
Laki!E  8vo  volume,  bound  in  cloth,  gilt-lettered,  and 
illustrated    with    232    excellent    cuts    and   working 
drawings.    The  work  contains  340  pages  of  subject- 
matter  divided  into  chapters  bearing  the.  following 
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headings  :  — I.  Choice  of  Site  and  General 
Aki;anuement  or  Works  ;  II.  Sulphuric  Acid  ; 
III.  Recovery  of  the  Nitrogen  Compound.s 
AND  Treatment  of  Small  Pyiutes  ;  IV.  The 
Salt  Cake  Process  ;  Y.  Legislation  lpon  the 
Noxious  Vapours  Que.stion  ;  VL  The  Jones 
and  Hargreaves  Processes  ;  YII.  The  Balling 
Process  ;  VIII.  Lixiviation  and  Saltin(;  Down  ; 
IX.  The  Carbonating  or  Finishing  Process  ;  X. 
Pefined  Alkali  ;  XL  Soda  Crystals  ;  XII. 
Caustic  Soda  ;  XlII.  Bicaebon.\te  of  Soda  ; 
XIV.  Bleaching  Powder  ;  XV.  Utilisation  of 
Tank  Waste  ;  XVI.  General  Notes.  Next 
follow  several  Appendices— A,  P),  C,  D,  E.  A  refers 
to  Mactear's  Table  of  Products,  from  100  tons  of 
Pyrites  ;  B,  to  Elaborate  Tables  of  the  Strength  of 
Sulphuric  Acid  ;  C,  to  Fletcher's  Anemometer,  its 
construction,  mode  of  employment,  and  tables  of 
reference  ;^  D,  to  Foreign  Legislation  upon  the 
In  oxious  Vapours  Question  ;  E,  to  a  Summary  of  the 
Alkali  Act  of  1881.  A  copious  and  well-arranged 
Alphabetical  Index  closes  the  work,  which,  on 
account  of  its  unique  and  exceptionally  tine  drawings 
and  illustrations,  must  be  of  the  greatest  value  alike 
to  manufacturers  and  students  of  chemical  technology. 


^ontfjli?    Ipatcnt   Hist. 


I.-GENEKAL    PLANT,    APPARATUS,    and 
MACHINERY. 

APPLICATIONS. 

E0S6  C.  H.  r.oeckncr,  F.  L.  Roeckner,  and  R.  L.  Roeckrer, 
Tyncniouth.  Improvements  in  separating  liquids  from  solids. 
May  26 

7289  II.  Imniisch,  London.  Apparatus  for  measurinK  heat. 
May  31 

8091  B.  J.  B.  Mills,  London— Communicated  by  C.  T.  Bur- 
chardt.  Germany.  A  metliod  of  applying  auxiliary  heat  to 
steam  boilers,  and  means  or  apparatus  for  carrying  it  into 
efrect.    Complete  specification.    June  18 

8157  O.  Iniray,  London— Communicated  by  F.  Siemens, 
Germany.  Improvements  in  regenerative  gas  retort  furnaces! 
June  19 

8201  C.  Langer,  London.  Improvements  in  apparatus  for 
mixing,  stirring,  and  conveying  various  substances,  aiul  for 
drying  and  exposing  the  same  to  the  chemical  action  of  gases, 
vapours,  etc.    June  21 

BS12  T.  T.  Mathieson  and  J.  Hawliczck,  Liverpool.  Im- 
provements m  and  in  connection  with  apparatus  for  distilling 
volatile  Iniuids  and  gases.    Complete  specification.    May  21 

6893  G.  Sagasscr.  London.  Improvements  in  an  apparatus 
for  filtration  and  purification  of  fluids.    May  22 

69-18  Y.  A.  Gaston.  Viscount  de  Coetlogon.  Liverpool.  Im- 
provements in  apparatus  for  carburetting  air.    May  21 

6958  J.  Gamgce,  London.  A  method  or  methods  of  agitating 
liquids  in  the  manufacture  of  ice,  evaporating  or  other  pro- 
cesses, and  apparatus  employed  therefor.    May  21 

7022  J.  C.  ]\Ie\vburn.  London— Communicated  bv  J  Dietze 
Germany.  Improvements  in  surface  cooling,  heating  and 
condensing  apparatus.    May  25 

7015  ,1.  B.  Alliott  and  J.  Jl.  C.  Paton.  Manchester.  Improvc- 
nients  in  filter-presses  and  in  apparatus  connected  therewith. 
May  2b 

7065  .1.  F.  Brinjes,  London.  Improvements  in  apparatus  for 
separating  liquids  from  solids,  and  for  drying  the  solid  resi- 
duum.   May  26 

■,i^'^'^„9-  *'•  3^I»rshall,  London.  Improvements  in  filters. 
May  26 

7095  E.  Sargeant,  Birmingham.  Improvements  in  water 
filters.    May  27 

7101  J.  C.  Thresh.  Manchester.  Improvements  in  the  manu- 
facture of  filtering  materials.     May  27 

7132  N.  Greening.  London.  Improvements  in  apparatus 
Mav  2-  '''"^'"^'  '^'■"^^'"S-  "'"'  sieving  minerals  and  chemicals. 

7133  N.  Greening,  London.  Improvements  in  apparatus  for 
^creemng  and  carrying  lime   and   other  similar   materials. 

7202  A.  M.  Clark,  London— Communicated  hv  M  TVI  Hair 

4?^^";    J"Ul''.'>venients  in  revcrberalory  furnaces.    May  28  ' 

,J.S  .1.  L.  Higg.  Knowle.     Improvements  in  apparatus  for 

the  manufacture  of  transparent  ice.    June  I 

^„1'k'  '^,-.  •^""/r.  London.     Improvements  in  furnaces  for  the 

comljustion  of  fuel.    Complete  specification.    June  " 

-be  ininr!;,;.,'^;^?"v'  ?'"'''•  '"'Provcment  in  appliances  for 
.he  mtcrni  tlent  discharge  of  water  or  other  liquid.  Com- 
plete sptcilication.    June  i  "quiu.     v,oui 


7522  W.  McCulloch,  London.  Improvements  in  filters. 
June  I 

7526  P.  J.  Davies,  London.  Improvements  in  fastenings  for 
the  lead  linings  of  oil  bleaching,  sulphate  of  ammonia,  evapo- 
raUng,  and  other  similar  lead-lined  tanks.    June  i 

7768  A.  Paget,  London,  Improvements  in  and  connected 
with  taps  for  gas  and  other  fluids.    June  9 

7988  A\  .  G.  Hudson.  Manchester.  Improvements  in  carbu- 
retting apparatus.    June  15 

COMPLETE  SPECIFICATIONS  ACCEPTED." 
1885. 

75U  G.  H.  Bolton.  Fastening  device  applicable  to  lids  or 
covers  of  caustic  soda  or  other  drums,  boxes,  jars,  etc.,  in 
which  a  nearly  cylindrical  part  is  required  to  bo  quickly 
fastened  and  loosed.    June  18 

8630  E.  Edwards— Communicated  by  L.  liohrmann  and  M. 
Hiller.  Apparatus  for  clfecling  the  absorption  of  gases  or 
vapours  by  liquids.    June  1 

9108  S.  C.  C.  Currie  and  J.  A.  Timmis.  An  electric  air  pump. 
May  28 

9204  D.  K.  Clark  and  \V.  J.  E.  Foakes.  Filter  presses. 
June  8 

9231  H.  \V.  Todd.  Metallic  drums  for  containing  chemicals, 
etc.    May  25 

9316  W.  L.  VVise-Communicated  by  J.  G.  Hansel  and  F.  L. 
Krumbiegel.    Improvements  in  furnaces.    June  22 

9387  \V.  Thomlinson.  Stoves  for  heating  the  blast  for  blast 
furnaces,  etc.    June  1 

99,i9  A.  Hell.    Filters.    June  11 

15828  S.  M.  Lillie,  Philadelphia,  r..S.A.  Process  and  appa- 
ratus for  drying  bone-black.    Juue  22 

I8S6. 
2172  C.  J.  C.  Bailey.    An  improved  filter.    June  11 
1096  J.  Laidlaw  and    A.    J.   Liversedge.      Construction  of 

centrifugal  machines  or  hydro-e.xtractors.    June  1 
5631  J.  \V.  Holland.    Apparatus  for  producing  pressure  or  a 

varied  degree  of  ^  acuum.    June  IS 
5734  J.  R.  Alsing.    Improved  triturating  mill.    June  18 
6310  C.  C.  Gilman.    Improved  means  for  filtering.    June  18 
6348  O.   Imray— Communicated    by  J.  B.    Archer.      Boiler 

furnaces  for  combustion  of  gaseous  fuel.    June  22 


II.— FUEL,  GAS,  AND  LIGHT. 
APPLICATIONS. 

6858  A.  J.Boult.  London— Communicated  by  A-  Montenegro. 
Spain.  Improvements  in  the  method  of  heating  apartments. 
May  21 

6859  A.  M.  Clark,  London— Communicated  by  C,  A,Paquclin 
France.  Apparatus  for  automatically  generating  and  burning 
inflammable  vapours.    May  21 

U919  E.  Edwards,  London— Communicated  by  K,  Wehse, 
Germany.  Iinpiovements  in  heating  stoves  and  furnaces. 
May  1:2 

6991  A.  Brin.  London.  Improvements  In  apparatus  for 
regulating  the  flow  of  and  unitmg  and  burning  oxygen  and 
hydrogen  or  other  gases.    ]\Iay  25 

7112  \V.  S.  Sutherland,  Liverpool.  Improvements  in  and 
applicable  to  gas  producers.    May  27 

72'.;S  E.  J.  Barnfield,  Halifax.  Improvements  in  gas  retort 
furnaces.    I\lay31 

7258  R.  Good,  London,  Improvements  in  hydraulic  mains 
for  gas-works.    May  31 

7322  J.  Bradley,  Salford.  Improvements  in  gas-lighting. 
June  1 

7375  F.  Hill,  Cheltenham,  An  improved  apparatus  for  ma  king 
and  burning  sias  from  petroleum  and  other  similar  oils. 
June  2 

7377  F.  UadclifTc,  Plumstead.  Improvements  in  gas  pro- 
ducers.   June  2 

7101  J.  Hepworth,  Glasgow,  Improvements  in  and  connected 
with  gas  fires.    June  2 

7484  G.  Parker.  Wrexham.  An  improved  apparatus  for 
heating  steam  boilers,  glass  furnaces,  etc.,  with  gas.    June  1 

7578  J.  H.  \\".  Slringfellow.  London.  lmpro\ements  in 
lighting  and  heating,  and  apparatus  therefor.    June  5 

7580  C.  F.  Clans.  London.  Improvements  in  the  purification 
of  coal  gas.    June  5 

7581  C.  F.  Claus.  Improvements  in  the  purification  of  coal 
gas.    June  5 

75S2  C.  F.  Claus.    Improvements  in  the  preparation  of  am- 
monia compounds  from  coal  gas.    June  o 
■   7583  C.  F.  Claus.      Impro\enien',s  in  recovering  cyanogen 
compounds  obtained  in  purifying  gas.    June  5 

7584  C.  F.  Claus.  Improvements  in  the  purification  of  coal 
gas.    June  o 

7585  C.  F.  Claus.  Improvements  in  the  purification  of  coal 
gas.    June  5 

7586  C.  F.  Claus.  Improvements  in  the  purification  of  coal 
gas.    June  5 

7622  N.  J.  Holmes,  Lewisham.  Improvements  in  eclf- 
igniling  and  inextinguishable  signal  lights  for  marine  and 
other  purposes.    Comnlete  specification.    June  7 

7705  J.  Barllc,  London.  Improved  appliance  or  means  of 
adjusting  and  locking  the  handles  of  gas  retort  covers  or  lids. 
Junes 

'  -The  dates  giTen  are  the  dates  of  the   Official  Journals  in  which 

acceptjuices  of  the  ConipU'te.Sliecitications  are  advcrtipcil.  SpccificatiniiK 
thus  advtrlised  are  oim-u  to  insitiction  at  the  Patent  DHice  ilnmeiliately, 
aud  to  opiKfsitiuu  H'itbiu  two  mouths  of  the  t>aid  dates. 
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7706  H.  Cockey  and  F.  C.  Cockey,  London.     Improvements 

in  (jas  purifier  centre  valves.    June  8  I 

7":i3  T.  Drake.  Huddersfield.  An  improved  mctliod  of  mann- 
facturinj^  gas  from  benzoline  or  other  similar  suitable  oil,  and 
in  apparatus  emplo.ved  therein.    June  9 

77.55  J.  Holden.  I^ondon.  An  improved  injector  for  feeding 
furnaces  with  liquid  fuel.    June  i) 

7770  J.  Dredge.  Ijondon.  Improvements  in  aiiparatus  tor 
producing  inten.sc  heat  by  gas.    June  y 

7808  G.  A.  liiddell,  London.  Improvements  in  apparatus 
used  in  the  production  of  gas  from  eoal  or  other  suitable  sub- 
stances.   Jime  11 

SIf>3  K.  .Stone,  London.  Improvements  in  the  manufacture 
of  fuel,  and  in  machinery  or  apparatus  used  in  connection 
therewith.    June  19 

8207  G.  Anderson,  London.  Improvements  in  apparatus  to 
be  used  in  the  purification  of  coal  gas.    June  21 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1883. 

6938  T.  S.  Lindsay,  London.  Generating  fixed  gases  for 
illuminating,  heating,  and  metallurgical  purposes.    May  25 

8880  J.  Hanson.  Construction  and  arrangement  of  hyd'raulie 
mains  and  ascension  pipes  tor  the  manufacture  of  coal  gas. 
June  IS 

iHlfJ  K.  dc  Soldenhotf.  A  continuous  arrangement  of  re- 
generating apparatus  for  coke  ovens.    Hay  25 

92!is  .\,  11.  \\'.  Brown.  Means  for  economising  fuel  and  con- 
suming smoke  in  steam  boilers.    June  18 

0477  H.  H.  Lake— Communicated  by  IVI.  If itter  von  Piehler. 
Apparatus  for  utilising  the  heat  from  lamps  or  candles  for 
heating  food.  etc.    May  28 

9591  J.  McCulloch  and  W.  Hlaek,  Glasgow.  Machinery  for 
preparing  and  compressing  materials  for  use  as  fuel  or  for 
smelting^  purposes.    June  22 

9731  W.  B.Wcstlake.  Apparattisformanufactnreof  artificial 
fuel,  etc.,  a_nd  preparing  materials  forsann'.    Jimc  8 

10130  J.  K.  Field.  Treating  hydrocarbon  bodies  orsubstanccs. 
Jime  15 

12059  M.  li.  Parrington.  Improvements  in  coke  ovens,  and 
in  doors  for  the  same.    June  8 


7735  W.  M.  Archer  and  J.  Archer,  Sandal,  Yorks.    Process 

for  treating  silk  and  silky  rags  for  manufacturing  purposes. 
June  9 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

8795  C.  D.  Abel— Communicated  by  La  Soeiete  Dubus.  Coget 
et  Cie.  Uemoval  of  vegetable  impurities  from^  w  ool  by  chemi- 
cal means,  in  combination  witli  sleam.    Ma)  28 

VI.-1)VKIX(;,  CALICO  riilNTINC,  rAl'KU 
STAININC,  AND  BLEACHING, 

APPLICATIONS. 

6988  J.  Smith,  Manchester.  Improvements  in  dyeingcotton, 
silk.  wool,  and  other  textile  materials,  either  in  the  raw  state 
or  in  the  form  of  yarn,  or  as  cloth  in  the  numufaeturcd  state  ; 
and  in  apparatus  therefor.    May  25 

7083  T.  K.  JShillito.  London— Communicated  by  The  Zittancr 
Maehincnfabrik  and  Eisengiesserei.  Germany.  An  apparatus 
for  oxidising  aniline  black  on  woven  fabrics.    May  20 

7811  T.  Holliday.  London.  Improvements  in  dyeing  textile 
flbr<'3.    June  11 

8065  C.  Lohmann.  London.  Improvements  in  dyeing  blue, 
especially  adapted  for  wool.    June  17 

COMPLETE   SPECIFICATIONS   ACCEPTED. 

1885. 

71,52  II.  Willey,  J.  W.  Lobbs  and  J.  S.  Wallace.  Method  of 
and  appliances  "for  marking  patterns  on  textile  fahries.  June 
11 

1886. 

6070  II.  II.  Lake— Communicated  by  C.  N.  Waite.  Mordants 
tor  use  in  dyeing  or  printing  calico  and  other  fabrics.    June  8 


IV.— COLOUKING  MATTERS  and  DYES. 
APPLICATIONS. 

6853  J.  G.  Johnson,  London— Communicated  hy  The  Farben- 
fabrikcn  vormals  F.  Hayer  &  Co.,  Germany.  Improvements 
in  the  miinufacture  of  chinoline  derivatives.    May  21 

6965  C.  D.  Abel,  London— Communicated  by  the  Farbwerke 
vormals  Meistcr,  Lucius  &  Briining,  Germany.  Improve- 
ments in  the  prodtiction  of  compounds  of  lacvulic  acid,  with 
the  aromatic  hydrazines.    ]Vlay  21 

7137  C.  I).  Abel,  London— Communicated  by  The  Farbwerke 
vormals  ^leister,  Lucius  A  Bruning,  tiermany.  Improvements 
in  the  production  of  indolderivatives  from  the  compounds 
of  the  arontatic  hydrazines  with  the  ketones  and  aldehydes. 
May  27 

7283  C.  A.  Martins,  London.  A  process  for  the  production  of 
mixed  azo  colours  from  the  diamido  combinations  of  the 
ethers  of  diphenole.    May  31 

7281  C.  A.  Martins.  London.  Aprocess  for  the  production  of 
azo  colours  from  the  para-diamincs  of  stilbene  and  fluorene. 
Jlay  31 

701U  W.  K.  Gedgc,  London— Commimicated  by  Messrs.  Kwer 
and  Pick,  Germany.  Improvements  in  the  manufacture  of 
azo  dyeing  stufl's.    June  12 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885, 

9858  J.  II.  Johnson— Communicated  by  Tlte  Badische  Anilin 
and  Soda  Fabrik  Manufacture  of  yellow  and  orange  colour- 
ing matters  suitable  for  dyeing  and  printing  from  dioxy  tartaric 
(carboxytartronie)  acid.    June  1 

10377  VV.  Clark— Communicated  by  The  Farhfabrik  vormals 
Bronner.    I'roduction  of  colouring  matters.    June  15 

1886. 

6190  L.  Landsberg.  Preparation  of  7M-methoxy-77-nitrobcnz- 
aldehydc  for  use  in  the  manufacture  of  vanillin.    June  11 


v.— TEXTILES  :  COTTON,  WOOL,  SILK,   Etc, 
APPLICATIONS. 

6908  W.  B.  Hitchie,  London.  Improvements  in  the  manu- 
facture of  bituminous  and  other  felts.  Complete  specification. 
May  22 

6016  J.  Priestley,  AVakefleld.  Chemically  treating  rags  and 
the  waste  materials  of  silk,  or  combinations  of  silk  with  other 
animal  or  vegetable  fibres.    May  21 

7278  F.  Moih't-Funtaine,  London.  Improvements  in  the 
treatment  of  vrgdahle  textile  materials,  and  of  threads  and 
fabrics  madi-  therefrom.    May  31 

7631  L.  A.  Groth,  London— Communicated  by  Holzcr  &  Co., 
Germany.  A  new  or  improved  method  of  cleansing  wool  and 
woollen  fabrics.    June  7 


VII.— ACIDS,  ALKALIS,  and  .SALTS. 
APPLICATIONS. 

6821  D.  G.  McLellan,  Glasgow— Communicated  by  P.  K. 
Oushkoifand  J.  Y.  McLellan.  Russia.  Improvements  in  the 
manufacture  of  sulphate  of  alumina.    May  21 

B917  NV.  L.Wise. London— Communicated  by  Oesterrciehische 
Anilin-fabrik  Strakosch  &  Co.,  and  C.  O.  Weber,  Austria. 
Improvements  in  the  manufacture  of  fluoride  of  aluminium, 
and  compounds  containing  the  same.    Jlay  22 

6000  AN'.  C.  Wren,  London.  A  process  of  and  apparatus  for 
distilling  ammonia.    Complete  specification.    May  25 

7120  J.  Y.  .lohnson.  London— Communicated  by  C.  Dubois, 
France.  Improvements  in  apparatus  for  extracting  and  sub- 
liming sulphur.    May  27 

71,57  A.  M.Clark.  London— Communicated  by  M.  Homgmann, 
Germany.  An  improved  method  of  protecting  copper  vessels 
used  for  soda,  steam  hollers,  and  for  evaporating  the  potash 
and  soda  leys.    May  27 

7102  A.  Fiilschi,  London.  Improvements  in  the  manufacture 
of  carbonic  oxide  gas.    May  28 

7199  J.  Brock  and  T.  Minton.  Widnes.  Improvemenls  m  the 
nuinufacture  of  bleaching  powder,  and  in  apparatus  forelfcct- 
ing  the  same.    May  28 

7299  F.  Maxwell  Lyte,  London,  Improvements  m  the  manu- 
facture of  lead  sulphate  and  certain  bye-products.    May  31 

7355  H.  II.  Lake,  London— Communicated  by  U.Cummings, 
United  States.  Improvements  in  the  manufacture  of  sulphuric 
acid.    Complete  specification.    Junel 

7305  P.  M.  Justice.  London— Communicated  by  II. Y.  Castncr. 
United  States.  Improvements  in  the  manufacture  of  sodium 
and  potassium.    June  2 

70{)3  C.  Toppan.  London.  Improvements  in  bleaching  com- 
potinds.    Complete  specification.    June  8 

7801  J.  Y.  Johnson,  London— Communicated  by  F,  von 
Heyden.  Germany.  Improvements  in  the  manufacture  of 
salic.vlic  acid,  and  of  the  substitution  compounds  and  homo- 
logues  thereof.    Complete  specification.    June  10 

7859  B.  Dawson,  London,  New  or  improved  means  or  appa- 
ratus for  evaporating  w  aste  lyes,  and  recovering  soda  from 
blnek  liquor.    JuneU 

7801  M.  Schwab,  London.  Improved  method  of  treating  and 
rendering  innocuous  liquid  residuals  of  the  manufacture  of 
sulphate  of  ammonia  and  the  like.  June  11 

8018  M.  von  Nencki.  London.  Improvements  in  the  manu- 
facture of  salicylic  acid  "esters."    Juno  16  ,    ,,  ,, 

8153  J.  Y.  Johnson.  London  -  Communicated  by  t.  Kolbe 
and  C.  lientsch,  Germany.  An  improvement  m  the  manu- 
facture of  alpha-  or  beta-carbonaphlhol  acid  alkaline  salts. 
Complete  specification.    June  19     ' 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

7867  A.  Erin,  London,  Manufacture  of  bioxide  of  barium, 
and  use  of  same  in  oxygenating  water  for  bleaching,  etc. 
May  25 

8182  F.  W.  Ilolloway.  Improvement  of  sea  salt  or  other 
salts  for  balhs  in  lieu  of  sea-bathing,  etc.    June  11 
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8623  S.  H.  Johnson  and  C.  C.  Hutchinson.  Preparing  milk 
of  lime,  and  apparatus  therefor,    llay  25 

S692  F.  Foster.  Generating  carbonic  acid  gas  automatically. 
May  28 

9125  F.  J.  P.  Cheesbrough— Communicated  by  J.  HawUezek. 
Manufacturing  soda  crystals  and  caustic  soda  direct  from  the 
bicarbonate  resulting  from  the  ammonia  soda  process,  and 
recovery  of  ammonia  and  carbonic  acid;  and  apparatus  there- 
for.   June  1. 

18S6. 

5170  J.  Mactenr.  Manufacture  of  hydrates  of  strontia  and 
of  baryta.    May  25 


VIII.— GLASS,  POTTERY,  and  EARTHENAYARE. 
APPLICATIONS. 

(ICltl  J.  French  and  J.  Craig,  London.  Process  of  manu- 
facturing rolled  plate-glass,  and  machinery  employed  therefor. 
June  22 

6S7H  F.  H  It.  JIanchester.  An  improvement  in  earthenware 
pipes  used  for  sewage  and  other  purposes.    May  22 

7123  G.  Goodyear.  Birniingliam.  Improvements  in  the 
decoration  of  glass  vases  and  other  objects,    ilay  27 

7211  F.  Gibbons.  Brockmoor.  Improvements  in  the  manu- 
facture of  keramic  tessera^,  mosaic,  tiUs.  beggars,  and  other 
fictile  goods,  and  in  the  machinery  connected  therewith. 
May  31 

7233  K.  K.  Donovan,  F.  Harlett  and  A.  Ross.  Dublin.  A 
new  or  improved  method  of  blowing  glass  or  other  plastic 
substances.    Jlay  31 

73.38  E.  Picard,  London.  Improvements  in  or  relating  to  the 
manufacture  of  glass.    June  1 

8022  >L  Schreiber,  Manchester.  Improvements  in  the 
method  of  annealing  glass  tubes,  cj'lindcrs.  hollow-ware,  and 
analogous  articles.     Complete  specification.    June  16 

8023  F.  S.  .^birley.  London.  Improvements  in  the  manu- 
facture of  glass,  and  articles  therefrom.  Complete  specifica- 
tion.   June  16 

8071  E.  A.  Cowper.  London.  An  improvement  in  the 
moulding  of  ceramic  vessels.    June  17 


IX.— BUILDING    MATERIALS,     CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATIONS. 

7285  J.  B.  F.  Fredureau.  London.  Treatment  of  slate,  schist, 
and  waste  thereof,  for  the  production  of  material  applicable 
for  structures,  vessels,  and  other  uses.    Jlay  31 

7326  E.  Breething.  London.  Imjirovements  in  the  manu- 
facture of  rooting  tiles,  and  in  apparatus  employed  in  this 
manufacture.    June  1 

7361  IL  H.  Lake,  London— Communicated  by  l".  Cummings. 
United  States.  An  improvement  in  the  manufacture  of 
cement.    Complete  specification.    June  1 

7138  E.  Kerry  and  E.  C.  Kerry,  Highgate.  The  improved 
forniation  of  building  bricks.    June  3 

7192  W.  Brierley.  Halifax— Communicated  by  F.  Wallbrecht 
and  H.  Russe.  Germany.  Improvements  in  tlic  manufacture 
of  artificial  elaterite  or  elastic  bitumen,  to  be  employed  in 
road-making,  roof-surfacing,  and  other  like  purposes  and  uses. 
June  I 

7617  H.  Diedrieh.  Liverpool.  Improvements  in  tiles.  Com- 
plete specification.    June  7 

7B71  H.  Mathcy.  London.  Improvement  in  the  manufacture 
of  cement.    Complete  specification.    June  8 

7675  H.  JIathey.  Improvement  in  the  manufacture  of 
cement.    Complete  specification.    June  8 

7676  H.  Mathey,  London,  Method  of  colouring  cement. 
Complete  specification.    June  8 

7745  H.  Poole,  London.  Improvements  in  compositions  for 
artificial  stone,  cement,  and  analogous  uses.    June  y 

7762  H.  R.  Snelgrove.  Clapham.  The  more  perfect  calcina- 
tion of  Portland  cement,  the  better  preservation  of  its  qualities 
during  transport  in  bulk  by  sea.  and  for  other  advantages 
associated  with  its  manufacture.    June  it 

7S8S  F.  W.  S.  Htokcs.  Kensington.  Improvements  in  the 
processes  and  manufacture  of  cement  in  a  powdered  state, 
and  the  apparatus  relating  thereto.    Jtme  12 

S067  P.  J.  Milligan,  Glasgow.  Improvements  in  and  con- 
nected with  the  manufacture  of  bricks.    June  17 

8120  S.  Lowrien,  London.  Improvements  in  the  manufacture 
of  Portland  cement.    June  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

9017  J.  H.  Wood.  Ovens  for  drying  slurry  and  similar 
substances.    May  28 

9780  W.  P.  Thompson— Communicated  by  (i.  Lilicnthal. 
Improvements  in  manufacture  of  artificial  stone.    June  1 

ISSG. 


X.— METALLURGY,  MINING,  Etc. 

APPLICATIONS. 

6971  E.  Hunt,  Glasgow— Communicated  by  G.  Thomson, 
I'nited  States.  Improvements  in  obtaining  copper  from  solu- 
tions of  its  salts.    May  25 

6977  C.  J.  Sandahl.  G.  Bargate.  and  C.  B.  Phillips,  Chester. 
The  manufacture  of  ferro-manganese.  sihco-spiegel.  spicgcl- 
iscn.  and  chrome-iron.    May  25 

0992  L.  L.  Sagendorph,  London.  Improvements  in  machines 
for  corrugating  sheet  metal.    Complete  specification.    May  25 

7008  W.  Evans.  London.  Improvements  in  apparatus  for 
manufacturing  steel  sleepers  and  other  metallic  articles. 
May  25 

7191  A.  Fritschi,  London.  Improvements  in  smelting  iron 
and  other  metallic  ores,  and  apparatus  therefor.    May  28 

7371  1).  Caddick,  Middlesbro'.  Furnaces  for  heating  and 
melting  iron  or  steel,  with  improved  brick  for  building  fur- 
naces, etc.,  manufactured  from  old  material  with  a  certain 
admixture  of  fire  clay,    June  2 

7162  W.  C.  Tweney,  London,  Improvements  in  maehinerj' 
or  apparatus  for  blowing,  refining,  preparing,  and  purifying 
molten  metals.    June  3 

7637  G.  D.  Fitzgerald.  London.  Improvements  in  separating 
and  obtaining  gold  and  silver  from  their  alloys  with  each 
other  and  \\\\\i  other  metals.    June  7 

7777  ^\*.  Briggs.  Arbroatli.  Improvements  in  the  process  for 
preserving  iron  and  steel  structures  from  oxidation.    June  10 

7796  P.  Jensen,  London— Communicated  by  The  Deoxidised 
Jletal  Co.,  United  States.  A  process  for  deoxidising  metals. 
June  10 

8130  J.  Xoad.  London.  Improvements  relating  to  the  extrac- 
tion of  gold,  silver  and  copper  from  ores  and  other  substances 
or  products  containing  such  metals.  Complete  specification. 
June  IS 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

6633  F.  Siemens.  Construction  of  open  hearth  or  tank 
furnaces  for  melting  iron  and  steel,  etc.    June  1 

8295  P.  J.  Da  vies.    Apparatus  for  lead  burning.    Jlay  25 

8906  H,  \V.  Hollis.  Improvements  in  rolling  and  forging 
metals.    June  8 

9S09  %V.  li.  Walton.  Process  of  preparing  copper  for  casting. 
June  4 

9883  G.  Leyshon.  Method  of  and  apparatus  for  manufac- 
turing tin  and  terne  xdates  or  sheets,  and  for  galvanising 
sheets  of  iron.    June  15 

10237  O.  M.  Thowless.  Soldering  aluminium,  and  preparing 
aluminium  for  such  soldering.    June  4 

12185  F.  W.  Kotfler  and  Y^.  Z«  ierzina.  Process  of  and  means 
for  coating  sheet  metal  with  zinc.    June  11 

1SS6. 

1872  A.  J.  Boult— Communicated  by  L.  W.  Sinsabaugh. 
Reducing  steel  railroad  rails  to  plate  metal.    June  18 

3448  F.  Brain.  Shot  firing  and  blasting  in  mines  by  the 
agency  of  electricity.    June  18 

6128  G.  Craig.  Treatment  of  blast  furnace  or  other  slags  for 
obtaining  useful  products  therefrom.     June  8 

a3fi7  P.  A.  Newton.  Communicated  by  C.  A.  Paillard. 
Jletallic  alloys.    June  18 

6372  H.  H.  Lake— Communicated  by  K.  E.  Wood.  Rolling 
and  welding  iron  and  steel,  and  fluxes  therefor.    June  18 

6104  A.  Gutensohn.  Process  for  coating  the  surface  of  iron 
or  other  metals  with  tin.  lead,  or  terne,    June  15 

XL— FATS,    OILS,    akd   SOAP   MANUFACTURE. 
APPLICATIONS. 

0984  R.  Jaques.  Ncwcastle-on-Tyne.  Improvements  in  toilet 
soap  tablets.    Mav  25 

6989  A.  Watt.  Jlanchesler.  An  improvement  in  the  manu- 
facture of  a  compound  for  washing  and  cleansing  purposes, 
and  apparatus  to  be  used  in  its  manufacture.    May  25 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

9352  JI.  Bauer— Communicated  by  J.  Merz.  Extracting  fat, 
etc..  from  dissolvable  moterials,  and  apparatus  therefor. 
May  25 

12305  R.  Livesey,  London— Communicated  by  Dr.  Duncan. 
Liquid  soap.    June  22 

13361  A.  T.  Hall,  London.    Refining  vegetable  oils.    June  22 

1886. 
6172  F.  P.  Warren.    Improvements  in  lubricants.    June  16 


XII,— PAINTS,  YARNISHES,  and  RESINS. 


APPLICATIONS. 

5994  G.  Marcion.    Process  for  preserving  timber.    June  4  6815  W.  Corbould.  _ 

6061  L.  A.  Groih-Communicated  by  F.  L.  Perriere.  Itooflng  I  turcd    whiting,   to    be 
tiles.    June  22  ;  jiay  21 


Peikham.    Improvements  in  manufac- 
e    called    Corbould's   sanitary    whiting. 
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73T4  J.  Blain,  Manchester.  iDiprovements  iu  the  manufac- 
ture of  shoe  blacking.    June  2 

7497  J.  Cameron.  Glasgow.  Improvements  in  anti-foulinK 
compositions  for  ships.    June  4 

7yi7  H.  V.  A.  Prinzliorn,  London.  Improvements  in  the 
manufacture  of  haril  rosin.     June  12 

797.T  .\.  Buel.  London.  Improvements  in  tlie  mctliod  of  and 
in  apparatus  fordrying  pigments  and  other  eomminuted  pasty 
substances.    Complete  specification.    June  15 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

IS&i. 

10109  H-  Gardner— Communicated  by  D.  Lnblinski.  Com- 
pound for  application  to  wood,  metal,  or  other  substance  as  a 
paint  or  varnish  to  prevent  decay,  rust,  or  other  injury  by 
atmospheric  action.    June  22 

1886. 

47.%  H.  E.  Xewton— Communicated  by  H.  M.  Hanmore.  R. 
Van  Selous  Mattison.  and  H.  G.  Keasbey.  Non-conducting 
composition  and  covering  for  pipes,  vessels,  and  receptacles. 
June  4 

5270  J.  B.  Jlelvin.  JIanufacture  of  resinous  compounds. 
June  1 


7591  A.  J.  Boult,  London— Communicated  by  II.  A.  O.  P. 
Lissagaray,  France.  Improvements  in  the  treatment  of 
alcoliolic  liquors  or  other  stimulants  or  liquors.    June  5 

71)19  J.  Death,  London.  Improvements  in  preserving  beer. 
June  7 

S0S2  W.  S.  Squire.  London.  Improvements  in  the  manufac- 
ture of  yeast.    June  17 

81()1  Sir  F.  Bolton,  i^ondon.  A  process  for  cleaning  or  fining 
beer.    Complete  &pecilication.    June  19 

COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1S85. 

8924  A.  RalH.  tils,  J.  Grathvohl  and  H.  A.  Browne.  Pre- 
paring and  treating  syrups  and  molasses  by  mixing  them  with 
substances  adapted  for  distillation,  and  manuf.acturing  spirit 
therefrom.    May  28 

9950  H.  H.  Lake— Communicated  by  A.  E.  Ferve.  Manu- 
facture of  syrup  and  beer  from  maize  and  malt.    June  22 


Xin.— TANNING,  LEATHER,  GLUE,  AND  SIZE. 
APPLICATIONS. 

7145  A.  H.  Mangin,  London.  A  new  product  for  depilating 
and  preserving  hides.    May  27 

7274  T.  Brain.  I'eekham.  The  continuity  system  of  tanning. 
May  31  i 

7(i92  W.  P.  Thompson.  Liverpool — L'ommunicated  by  J.  W. 
Fries,   United  States.    Improvements  in  tanning.    Complete  I 
speeilication.    June  8 

7743  E.   P.  N'esbit.  London.      An  improvement  in  tanning  | 
light  hides  or  skins.    June  9 

7744  E.  P.  Nesbit.    An  improvement  in  tanning.    June  9 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

12.103  H.  K.  Howe.  Method  of  rendering  leather  more 
durable,  pliable,  and  proof  against  damp.    Jlay  25 

1886. 

5491  X.  A.  .\lexanderson  and  L.  Hvass.  Method  of  tawing 
hides  and  skins.    Jlay  28 

6668  A.  J.  Boult  — Communicated  by  G.  E.  Kiiseniodel. 
Treatment  of  leather,  and  an  improved  mixture  therefor, 
June  18 


XIY.— AGRICULTURE,   MANURES,    Etc. 
APPLICATION. 
7510  W.  G.  Card,  London.    A  manurial  insecticide.    June  1 

COMPLETE  SPECIFICATION  ACCEPTED. 

1886. 

5686  II.  J.  Allison— Communicated  by  W.  .S.  Pierce.  Fertil- 
ising compounds,  and  process  of  manufacturing  tlie  same. 
May  23 

XV,— SU(;AR,  GUMS,  STARCHES,  Etc. 
APPLICATIONS. 

7186  F.  Bauder.  London,  .Kn  improved  process  for  manu- 
facturing perforated  or  tigured  sugar  tablets  or  blocks.  Com- 
plete speeilication.    May  28 

7524  R.  Dick.  Glasgow.  Improvements  in  gutta-percha 
compounds,  and  in  the  manufacture  thereof.    June  4 

7970  M.  Blake  and  J.  Barclay,  Glasgow.  Improvements  in 
and  connected  with  sugar  mills.    June  15 

COUPLETE  SPECIFICATIONS  ACCEPTED. 

188.5. 

8S57  C.  Lyle  and  J,  Lyle,  Apparatus  for  cleansing  sugar  in 
centrifugal  machines,    IVIay  25 

10110  A.  C.  Henderson— Communicated  by  G.  Durozad. 
JIanufacturing  sugar  from  amylaceous  and  cellulose  matters. 
June  1 


XVI.— BREWING,  WINES,  SPIRITS,  Etc, 

APPLICATIONS. 

7325  P.  M.  Justice,  London— Communicated  by  J.  D.  Hazlett 
and  W.  It.  Bennett.  L^nited  States,  Improvements  in  appa- 
ratris  for  automatically  supplying  gas  to  beer  or  like  bever- 
ages.   Complete  specification.    June  1 


XVII.-  CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

APPLICATIONS. 
.4.— Chemistry  of  Foods. 

7303  C.  Hoorn,  London.  Improvements  relating  to  the 
preservation  of  milk.    May  31 

7644  H.  H.  Lake.  London— Communicated  by  X.  MuUer. 
Russia,  Improvements  relating  to  the  preservation  of  ali- 
mentary substances.    June  7 

7S15  G.  Porter,  London.  A  preparation  of  food  for  dogs  and 
otljer  animals,  game,  and  poultry.  Complete  speeilication. 
June  10 

7842  H.  W.  Hart.  London.    A  new  food  compound,    June  11 

7862  G.  Grout,  Hornsey,  An  improved  preparation  of  cocoa 
and  chocolate.    June  11 

i?.- S.4NITARY  CHEMISTRY. 

6819  \V.  Thomson.  Manchester.  The  employment  of  certain 
substances  for  antiseptic  purposes.    May  21 

7174  H.  Fewson,  London.  Improvements  in  the  treatment 
of  sewer  and  other  similar  noxious  gases.  Complete  specifica- 
tion.   May  28 

7333  J.  Fenton.  Leeds.  An  improved  means  of  purifying, 
precipitating,  and  filtering  sewage,  drainage,  and  the  like 
matters.    June  1 

7536  J.  W.  Fereday.  London.  Improvements  in  the  con- 
struction and  arrangement  of  tanks  for  treating  sewage. 
June  4 

7730  G.  V.  Alsing.  Sheftield.  Improvements  in  the  treat- 
ment of  sewage  and  other  polluted  waters  and  their  deposits, 
and  in  apparatus  employed  therein.    June  9 

8087  J.  C.  W.  Stanley.  London.  Improvements  in  the 
metliod  or  process  for  recovering  combustible  matters  from 
town  and  similar  refuse,  and  an  improved  manufacture  of 
fuel  therefrom.    June  17 

8088  J.  C.  W.  Stanley,  Improvements  in  the  treatment  of 
road  sweepings,  and  in  apparatus  therefor.    June  17 

8144  H.  R.  Xew  ton,  Weybridge,  Improvements  in  drainage 
and  drainage  works  applicable  to  towns  or  to  coimlry  dis- 
tricts:  and  also  for  improvements  in  dealing  with  sewage 
and  waste  waters.    June  19 

C  — DlSIXKECTANTS. 

6966  II.  JL  Caldwell,  London.  An  improved  deodorant  and 
disinfectant.    May  24 

7324  \V.  II.  Bibby,  Preston.  An  improved  disinfecting,  deo- 
dorising, and  fumigating  powder.    June  1 

7386  K.  Foster,  Preston.  Fumigating,  disinfecting,  and  deo 
dorising  purposes.    June  2 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

^.-Chemistry  of  Foods. 

1885. 

9137  W,  W.  Xightingale.  Means  for  forming  and  maintain- 
ing ice  surfaces,  and  treating  the  atmosphere  of  glaciaria  or 
cooling  chambers.    June  22 

B.— Sanit.iky  Chemistry. 

1885. 

13761  G.  W.  Brcmner.  Treatment  of  chemical  agents,  and 
employment  of  the  resultant  for  the  precipitation,  clarifica- 
tion, and  defecation  of  sewage.    June  8 

1SS6. 

6520  G.  R.  Redgrave.  Treatment  of  sewage-water  by  the 
lime  process  for  the  production  of  cement.    June  15 

C— Disinfectants. 

1885. 

9353  W.  R.  Ijake— Communicated  by  M.  R,  Garcia,  An  im- 
proved disinfectant.    May  25 

10130  H.  H.  I^ake  -Communicated  by  C,  Collin  et  Cie,  Manu- 
facture of  an  improved  antiseptic.    June  11 
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XVIII.— ELECTRO-CHEMISTRY. 

APPLICATIONS. 

CSl.i  p.  lliiilly.  Ijondon.  Iniprnvoments  in  priniar.v  tuul  secon- 
dary batteries.    <'oniplete  specitication.     Nov.  (i,  1*885 

68B9  C.  Claniond.  Jjondon.  Improvements  in  tliu  transfor- 
mation of  heat  into  eieotricity,  and  in  apparatns  for  tiiat 
pnrpose.    May  21 

(ilttl  J.  T.  Armstrong.  London.  Improvements  in  or  relating 
to  tlic  construction  and  worlting  of  electrical  batteries. 
May  22 

BK"  j\l.  Kotyra,  London.  Improvements  in  galvanic  lint- 
teries.    May  21 

6!KiU  G.  V.  Lagarde,  London.  Improvements  in  and  relating 
to  electric  batteries.    May  21 

7003  A.  H.  Ueed.  London— Communicated  by  J.  T.  Williams, 
United  States.  A  new  or  improved  electro-magnetic  trans- 
mitter.   Complete  specitication.    May  2.t 

7001  II.  E.  it.  C'rompton,  London.  Improvements  in  appa- 
ratus for  generating  currents  of  electricity  and  in  electro- 
motors.   May  25 

7028  U.  V.  Hose.  London.  Improvements  in  primary  electric 
batteries.    May  25 

7U7  E.  Tuteur,  London.  An  improvement  in  or  connected 
■with  galvanic  batteries.    May  27 

718!)  J.  E.  Pearce.  London.  An  improvement  in  primary 
voltaic  batteries.    May  28 

7270  P.  W.  Williams.  London.  Impro\'oinents  in  combined 
dynamo-electric  machines  and  motors,    ^lay  ;il 

7277  A.  Le  Neve  Foster  and  V,  V.  .\ndcrscn.  London.  Im- 
provements in  dynamo-electric  machines  and  electric  motors. 
May  31 

727fl  A.  II.  Byng,  London.  A  regulator  for  high-tension 
ele<!tric  currents,  May  31 

7312  II.  II.  Courlciiay.  London.  Improvements  in  the  method 
of,  and  an  anuilgam  for  amalgamating  zinc  or  other  metal 
plates,  such  amalgam  being  alone  applicable  for  voltaic  elec- 
tric elements.    June  1 

7.'i53  P.  It.  de  Faucheux  d'llumy,  London.  Improvements  in 
galvanic  batteries.    Jtme  1 

737t)  V.  Nowak.  Vienna.  Improvements  in  automatic  regu- 
lators for  electric  currents.    June  2 

7J2i;  C.  Petri.  London.  Process  for  the  production  of  the 
fcrricyanides  of  potassium,  sodium,  and  ammonium  by  elec- 
trolysis.   Complete  specitication.    June  2 

7410  T.  Parker,  Wolverhampton.  Imjirovements  in  the 
winding  and  connection  of  dynanm  maclunes  with  accumu- 
lators.   .June  3 

7174  W.  T.  Whitcinan,  London— Communicated  by  R.  J. 
Oiilcher,  Germany.  Improvements  in  secondary  batteries. 
June  3 

7544  II.  J.  Smith.  London.  Improvements  in  dynamo-electric 
machines.    Complete  specification.    June  4 

75C1  J.  Gibson  and  F.  JI.  Gibson,  Glasgow.  An  improved 
electrode.    June  5 

7570  J.  A.  Kingdon.  London.  Improvements  in  dynamo- 
electric  machinery.    June  a 

7590  J.  Pitkin,  London.  An  improvement  in  the  construc- 
tion of  elements  for  secondary  batteries  or  accumulators. 
June  5 

1&'M\  1).  G.  Fitzgerald,  London.  Improvements  in  the  prepa- 
ration ormanufacture  of  negative  elements  for  voltaic  batteries. 
June  7 

7701  E.  J.  Houghton,  Peckham.  Fuse  for  dynamo-electric 
machines.    June  8 

7818  C.  Smith,  London.  Improvements  in  secondary  bat- 
teries.   June  11 

781)0  S.  P.  Thompson,  London.  Improvements  in  dynamo- 
electric  machines.    Complete  specification.    Juno  11 

705:1  W,  Gcipel,  Edinburgh.  Improved  method  of  regulating 
ctiri-cnis  generated  by  dynamo-electric  generators.    June  15 

7U(W  K.  Commelin.  G.  Bailhacke,  C.  Desmazuros,  A.  Lebrun 
de  Virloy,  and  L,  de  Bousignac,  London.  Certain  new  and 
useful  improvements  in  secondary  batteries  acting  as  accu- 
mulators of  electricity.    June  15 

7983  A.  Serraillier.  London.  An  improvemetit  in  the  con- 
fitruction  and  automatic  regulation  of  prinuiry  batteries. 
June  15 

7997  J.'E.  Chaume  and  P,  Pcrrier,  London.  Improvements 
in  accumulators  of  electricity.    June  15 

80(13  L.  B.  Atkinson.  ^V.  T.  Goolden.  and  \.  P.  Trotter. 
Iliilifax.  Improvements  in  dynamo-electric  generators  and 
motors.    June  16 

solo  C.  Zipcrnowski.  M.  Deri,  and  O.  T.  Blathy,  London. 
Improvements  in  regulating  alternating  electric  currents. 
June  It) 

S0S4  A.  M.  Clark,  London—Communicated  by  C,  U.  Good- 
win, France.    Improvements  in  voltaic  batteries.    June  17 

8151  J.  G.  Tongue,  London— Communicated  by  J.  Kirby, 
Belgium,  Improvements  in  the  manufacture  of  carbons  for 
electrical  purposes.    Complete  specitication.    June  19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

8747  A.  I.  Gravier.  London.  Machines  for  generating  elec- 
tro-motive power.    June  8 

9522  C,  P.  Elieson.    Electrical  accumulators.    Maj'  25 

9520  T.  J.  llandford —Communicated  by  F.  J.  Sprague. 
Electro-dynamic  motors.    June  15 

n.'i80  A.  Muirhead  and  C.  K.  Alder  Wright.  Preparation 
of  insulating  compounds  for  electrical  purposes.    June  1 


9811)  H,  J,  Haddan— Communicated  by  K.  Pollak  and  G 
vV  ehr.    Improved  galvanic  clement  or  battery.    May  25 

1001  iS.  H.  Emmens.  Compound  galvanic  batteries,  and 
method  of  working  the  same.    June  8 


1937  W.  K. 
-    h( 
therefor. 


IS,S(!. 
-Communicated  by  A\'. 


E.  Case.    Conver- 


sion  of   heat  energy   into  electrical  energy,  and  apparatus 
efor.    May  25 

5011  H.  H.  Lake  — Conmiunicated  by  The  Helios  Electric 
Light  and  Telegraph  Construction  Company.  Machinery  or 
apparatus  for  the  generation  of  electric  currents.    June  4 


XIX.— I'APEIt,  PASTEBOAKD,  Etc. 

APPLICATIONS. 

7.305  F.  L.  Teed  and  II.  W.  Teed,  London.    Inii)rovements 
m  the  manufacture  of  sensitised  paper,  cloth,  or  the  like,  for 
copying  drawings,  and  for  similar  purposes.    May  31 
71.i3   ,1.   Morley.  London.    Waterproofing  millboard,  paper, 

:  and  cardboard   for  advertising    tablets,   posters,  ond  signs. 

I  June  3 

,      7,i30  E.  de  Pass,  London— Communicated  by  La  SocietC'  de 

^  Lafargc.  Lcbre  et  Cie,.  France.  A  process  and  apparatus  for 
rendering  all  kinds  of  paper  imijermeable  and  transparent; 

;  the  said  apparatus  bi'iiit,'  likiuisc  applicable  for  rendering 
cotton  or  other  fabrics  iiiipeinii  able.    June  4 

7.i02  J.  Gibson  and  F.  M.  (iibson,  Glasgow,  Improvements 
in  the  manufacture  of  paper  and  analogous  materials.  June  5 

[      7033  L.  A.  Groth.  London— Communicated  by  H.Scbnurninn 

I  and  (.;.  ('loss,  Germany.  A  new  or  improved  process  and 
apparatus  for  manufacturing  sulphite  celluloie  in  bclon 
boilers.    .June  7 

I  7904  C.  Weygang,  London,  Improvements  in  waterproofing 
and  sizing  paper  and  such  like  material,    June  12 

I  8039  E.  Thiebaut  and  C.  Thiebaut.  London.  An  improve- 
ment in  the   manufacture  of  (coloured  paper,  plain  or  orna- 

j  mented.    .June  It; 

8148  C.  Morllt,  London.  Improvements  in  the  manufacture 
or  treatment  of  paper.    June  19 

COMPLETE  SVECIFICATIOX  ACCEPTED. 

188.1. 

9575  W.  H.  Woodbury  and  F.  Vergard.  Method  of  making 
paper  transparent  to  render  it  suitable  as  a  substitute  for  glass 
for  photography,  etc.    June  22 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENCES,    AND   EXTRACTS. 

APPLICATIONS. 

6899  S.  Waters,  London.  Improvements  in  tonic  bitters. 
Complete  specification.    May  22 

7903  W.  L.  Wise.  London— Communicated  by  E.  Mourlot, 
flls,  France.  Obtaining  certain  products  or  substances  from 
essence  of  birch-bark,  and  titilising  the  same  in  the  manu- 
facture or  production  of  certain  compounds  or  substances. 
June  12 


XXL— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

7323  D.  F.  Downing.  Woolwich.  Tmprovenient.s  in  the 
I  manufacture  of  certain  explosives.    June  1 

7407  A.  M.  Clark.  London— Communicated  by  II.  J.  .Smith, 
United  .States.  Improvements  in  clcctrii;  fuses  for  pyrotech- 
nical  and  other  purposes.    Complete  specitication.    June  2 

7911  J.  Kigby,  London.  Improvements  in  ammunition. 
June  12 

8032  A.  V.  Xewton,  London— Communicated  by  .A.  Nobel, 
France.    Iniprovements  in  explosive  compounds.    June  10 

S0;i3  A.  V.  Newton,  London— Communicated  by  A.  Nobel. 
Impro^■ements  in  detonators.    .1  one  10 

8127  T.  Nordenfclt,  London.  Improvements  in  fuses.  June  21 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

10110  W.  F.  Rnston.  Detonating  fog  signals  for  railways. 
Maj-  28 

14112  C.  I).  Abel— Communicated  by  F.  Gaens.  Explosive 
compound  for  firearms  and  blasting  purposes.    June  11 

1886. 

63J0  E.  L.  Zalinski.  Fnscs  for  explosive  sheila  and  torpedoes. 
June  15 
66(34  II.  Schbncweg.    Explosive  compounds.    June  18 


I'lintod  and  ruWisheil  liy  EWMOTT  k  Co.,  New  liridfe  Street,  StrniiKiwajB,  Mnnclit'«tor.  for  the  Siicitly  of  Chemicnl  luilustry. 
London  OFl-lcli  for  thuKule  cf  Co|iiB  uiid  litcfil.t  i.f  Sal  firil)tiiiliB:  6,  York  Strifi't,  Cuvent  t:uril«ii. 
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Abstractors: 


G.  H.  Beckett. 

D.  Bendix. 
K.  E.  Berry. 

E.  J.  Be  van. 

W.  Dalrymple  Borland. 
T.  L.  Brigg.'!. 
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A.  R.  Davis. 

A.  G.  Green. 
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Iterti'am  Ilnnt. 

C.  C.  Hutchinson. 

D,  E.  Jones. 


Abstractors : 


W.  E.  Kav. 

A.  J.  King.  B.Sc. 

D.  A.  Louis, 

F.  Machenhauer. 
Wm   Macnab.  Jiin. 
W.  G.  McMillan. 

G.  Harris  Morris.  Ph.D. 
J.  M.  H.  JIunro,  D.Sc. 


H.  A.  Rademacher. 
A.  Ree.  I'h.D. 
F.  W.  Renaut. 
James  Tavlor.  B.Sc. 
V.  H.  Veley,  M.A. 
Ale.x.  Walt. 
Sjdney  Young,  D.Sc. 


NOTICES. 

Tlie  attention  of  nicnibprs  is  reiiuesteil  to  the  cojiy  of 
the  new  ]!\e-Lavvs  aec(nii|ianyin;.'  this  is.iue  of  tlie 
.lonrn.al,  as  it  supersedes  all  jirevioiis  copies  and  renders 
them  useless. 

The  supply  of  copies  of  llie  Joniral  for  .Tanuaiy,  1882, 
being  now  exliausted,  the  .Secretary  would  he  t;lad  to 
receive  eoiiiniunications  from  nieniber!"  po-ssessing  e.xlra 
copies  of  that  number,  in  good  euLilition,  with  a  view 
to  ]iurch,ase. 

Should  sufficient  applications  for  complete  sets  he 
recei\  ed,  the  nuiuher  will  he  reprinted. 


CHANGES    or   ADDRESS. 

E.  E.  Berry,  l/o  Upper  Bedford  Place;  76,  Gtorge  Street, 
Gnwer  .Street,  London,  N.W.. 
T.  T.  Best.   1/0  Owens  College;  "Sliema."  \  ictoria  Park, 
,  Wavcrtree,  Liverpool. 
'      K.    Braniwell.    Charlwood.    Ihiyton,    near    Liverpool    (not 

"  Hayton,"  as  given  in  Api'il  No.) 
i      G.  Donald,  l/o  Cantpsie  ;  Arnold  Printworks,  North  Adams 
j  Mass..  U.S.A.  ,  ,,   .,    ,.  , 

'      U.  K.  Dutt.  I/O  Leicester;  70,  Portsdo%vn  Road,  Maida  N  ale 
London.  N.W.  ^, 

A.  E.  Faanaeht.  l/o  St.  Mary's  Gate;  Sandy  Lane  Chemical 
Works,  Clayton,  Manchester. 
H.  S.  L.Gurnev. 1/0  Warrington;  10,  Aughton  Road.Southport. 
R.  Valentine  Jackson,  1/0  Northwieh;  "Ashurst,'  West  Hill, 
Sydenham,  S.E.  . 

E.  T.  James,  l/o  Cannon  Street ;  British  Alizarin  Co.,  Ld.. 
Silveitown,  Victoria  Docks,  E. 

T.   E.  Mackenzie,  lo    Glasgow;    Tharsis    Mines,    Huelva, 

'  Wni.  Marshall,  I/o  Blue  Bell  Hill;  7,  Walter  Street, 
Nottingham.  .  „„,,,,      j 

T.  G.  McDonald,  l/o  Silvertown  ;  "  Kirtoun,  Seabank  Road. 
Liscard,  Cheshire. 

II.  Meadows,  l/o  Charles  Street ;  Spa  Place,  Humbcrstone 
Road.  Leicester. 

T.  MofTatt.  1/0  Tyneside  Chemical  Works;  5,  Brandling 
Terrace,  Felling-on-Tyne.  .  ,  „    , 

Dr.  H.  .Schaeppi,  l/o  Manchester;  Badisehe  Anihn  und  Soda 
Fabrik,  Ludwigshafen-am-Rhein. 

F.  T.  Schreiber.  l/o  I^owcr  Norwood;  Halliwell  liloach 
Works,  near  liolton. 

Jas.  Taylor,  l/o  Tasmania;  Waikaura,  Oamaru,  New 
Zealand. 

A.  Twivey,  l/o  Coventry  Road;  Five  Ways,  Edgbaston, 
Birmingham. 

S.  G.  Webb,  l/o  Peckham  ;  c/o  F.  J.  Webb,  13.  Portland 
Villas,  Plymouth. 


CHANGES  OF  ADDRESS  REQUIRED. 

T.  McC^all,  l/o  Beckton,  E. 

John  Miller,  l/o  151,  Glenpark  Street,  Glasgow. 
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LIST  OF  CANDIDATES  FOR  ELECTION-JULY  30,  1886. 

J.  B.  Aitken.  Gerard's  Fold  Chemical  Works.  Widnes, 
chemical  manufacturer. 

Andrew  Campbell,  IJ.  E.  Thirlestane  Koad.  Edinburgh, 
analyst. 

John  Campbell.  25.  New  Chambers  Street,  New  York.  U.S.A., 
aniline  dye  manufacturer. 

Malcolm  E.  Chisholm,  8,  Kennington  Park  Road,  London, 
S.E.,  technical  chemist. 

Eardley  Bailey  Denton,  Palace  Chambers,  Westminster.S.W., 
civil  engineer. 

J.  Doughty,  Union  Oil  Mills,  251,  Rotherhithe  Street,  S.E., 
superintendent. 

Wm.  Crake,  Corral  Quemado.  Andacollo,  Coquimbo,  Chili, 
analyst. 

Arthur  Fielding,  22.  Dantzic  Street,  Manchester,  drysalter. 

F.  A.  Gatty,  Elmtield  Hall,  Accrington,  dyer  and  calico 
printer. 

P.  Eugen  llecr,  311.  Oldham  Road,  Xcwton  Heath,  Man- 
chester, dyer. 

Kdw.  Mallinckrodt,  chemical  works.  St.  Louis,  Missouri, 
U..S.A.,  manufacturing  chemist. 

John  Aletcalt,  Henry  Street,  Church,  Accrington,  manager, 
tar  distillery. 

Chas.  Jloseley.  Grangethorpe,  Rusholme,  Manchester,  india- 
rubber  manufacturer. 

Henry  Peaty,  Longport,  near  Stoke-on-Trent,  gas  engineer 
and  manager. 

Wra.  Ross.  12.  King  Street,  Manchester,  chemical  and 
mineral  merchant. 

Alphonse  Steiger.  IG.  Mincinpr  Lane,  London,  E.C..  consult- 
ing engineer. 

Cuthbert  Yaux.  'I'hc  Brewery.  Sunderland.  Brewer. 

E.  Robinson  \Ydlkcr,  IS,  St.  Ann's  Street.  Manchester,  patent 
agent. 

Chas.\Yilliams,  1,  Leadeuhall  Street.  London,  E.C.,  chemical 
engmeer. 


PROCEEDINGS    OF   THE    FIFTH   ANNUAL 
MEETING. 

The  Annual  Meeting  -was  held  on  Wednesday  morn- 
ii)ig,  July  14,  at  eleven  o'clock,  in  the  new  Chemical 
Theatre  of  the  University  College,  Liverpool.  The 
chair  -n-as  taken  by  the  President,  Mr.  Ei  K. 
MusPRATT,  vcho,  after  the  reading  of  the  minutes 
of  the  last  annual  meeting  and  their  coniirmation, 
called  ujion  the  General  Secretary  to  read  the 

REPORT  OF  THE  COCNC'IL. 

The  Society  of  Chemical  Industry  now  contains 
2271  members,  residing  in  and  about  the  following 
districts: — London,  (i-i-2  members;  Liverpool,  184; 
Manchester,  312  ;  Newcastle,  120;  Birmingham,  112  ; 
Glasgow,  251  ;  Bristol,  73 ;  Nottingham,  75  :  York- 
shire, 121  ;  Ireland,  .30  ;  parts  of  Englaiid  and 
Wales  not  included  in  any  of  the  above,  115  ; 
United  States  and  Canada,  96  ;  and  other  Countries, 
140.  Since  the  last  Annual  Meeting  2G6,  members 
have  been  elected,  and  86  have  been  lost  by  death 
and  other  causes,  making  a  net  gain  of  180  members. 

Among  the  names  of  those  who  have  died,  that  of 
our  late  President,  Mr.  Walter  Weldon,  F.R.S.,  who 
passed  away  somewhat  suddenly  on  the  20th  of  last 
September,  stands  foremost.  His  services  to  the 
Society  were  so  important,  and  must  be  so  fresh  in 
the  minds  of  all  its  member.s,  as  to  render  an  extended 
reference  to  them  here  superfluous.  In  him  Chemical 
Industry  has  lost  a  most  devoted  servant,  and  one 
whose  place  it  will  be  difficult  to  fill.  During  his 
year  of  office  he  had  expressed  an  intention  of  leaving 
to  the  Society  his  collection  of  scientific,  technical, 
and  cliemical  works.  Death  came  upon  him  too 
suddenly  to  enable  him  to  effect  this  disposition  in 
writing ;  but  his  son,  Mr.  Raphael  Weldon,  has, 
nevertheles.s,  agreed  to  fulfil  his  father's  known  in- 
tention. The  Society  thus  becomes  possessed  of  a 
thousand  or  more  valuable  works,  which  will  form 
the  nucleus  of  a  reference  library. 

Other  noteworthy  losses  are  Mr.  H.  S.  Evans,  Chief 
Analyst  of  the  Dominion  of  Canada,  and  formerly  Pre- 
sident of  the  Pharmaceutical  Society  ;  and  Mr.  Alfred 
Tribe,  Professor  of  Chemistry  at  Duhvich  College, 


who  was  Avell  known  for  his  researches  on  the  zinc 

copper  couple. 

The  Council  has  received  no  applications  for  its 
consent  to  the  formation  of  new  sections  during  the 
year  ;  at  the  same  time  the  increasing  number  of 
members  in  Yorkshire  encourages  the  belief  that  at 
no  distant  period  of  time  a  section  will  be  in  operation 
in  that  district.  Members  residing  in  and  near 
Edinburgh  have  now  resolved  to  form  a  joint  section 
with  those  at  Glasgow  ;  and  in  future  the  united  body 
is  to  be  known  as  the  "Glasgow  and  Scottish" 
section,  due  provision  being  made  for  the  representa- 
tion of  the  East  of  Scotland  on  the  Committee. 

Original  papers  read  before  the  various  sections 
show  an  increase  upon  the  seventy-one  recorded  last 
year.  ^Manchester  heads  the  list  with  18,  Gla.sgow 
17,  London  16,  Birmingham  7,  Liverjxiol  and  New- 
castle 6  each,  and  Nottingham  and  I'ristol  5  each  ; 
making,  with  the  two  read  before  the  last  Annual 
Meeting,  a  total  of  82.  To  their  authors,  as  well  as  to 
those  otticers  of  sections  whose  zeal  has  elicited  so 
much  valuable  information,  the  best  thanks  of  the 
Society  are  due. 

The  Journal  continues  to  maintain  its  position,  and 
affords  evidence  of  progress.  For  the  guidance  of  the 
Publication  Committee,  Editor,  and  Abstractors,  an 
amended  set  of  rules  has  been  drawn  up  by  the 
President,  Editor,  and  others ;  and  after  careful 
revision  by  the  Publication  Committee,  has  received 
the  sanction  of  the  Council.  The  "  List  of  Patents 
Published  "  having  been  found  of  little  use,  has  been 
replaced  by  a  list  of  "  Complete  Specifications 
Accepted."  Members  will  find  this  list  to  afford  not 
only  earlier  information,  but  if  they  wish  it  an  oppor- 
tunity to  lodge  objections  within  the  prescribed  time. 
In  1882  each  number  of  the  Journal  averaged  43 
pages  of  matter  ;  in  1883, 47  ;  in  1884,  56 ;  in  1885,  65 
pages.  The  increase  of  cost  has  been  more  than 
proportional  to  the  increase  of  matter,  owing  to  the 
abundance  of  woodcuts,  tables,  and  diagrams,  which 
illustrate  the  papers.  If  this  is  to  be  maintained,  the 
Society  must  receive  still  more  support  from  the 
Chemical  Industries. 

In  accordance  with  the  expressed  wish  of  the  Liver- 
pool and  Manchester  Sections,  arrangements  are  being 
made  to  hold  the  meetings  of  the  Publication  Committee 
during  the  next  six  months  in  Manchester,  in 
order  to  permit  Northern  members  to  attend  more 
frequently.  The  Editorial  Committee  has  been 
abolished,  and  in  future  each  section  will  appoint 
an  Editorial  Committee  to  examine  its  own  papers 
before  sending  them  to  be  jirinted,  and  for  the 
revision  of  discussions.  It  is  hoped  that  these 
arrangements  will  conduce  to  economy  in  the  produc- 
tion of  the  Journal. 

The  Council  has  to  ask  the  approval  of  the  members 
for  certain  alterations  in  the  Bye-laws,  one  or  two  of 
which  are  of  importance  to  the  welfare  of  the  Society, 
and  are  worthy  of  careful  consideration.  The  most 
important  of  all  deals  with  the  subscription.  Three 
alternative  propositions  have  been  before  the 
Council — viz.",  the  imposition  of  an  entrance  fee,  the 
raising  of  the  subscription  to  30s.,  and  the  raising  of 
the  subscription  to  25s.  It  has  been  resolved  to 
recommend  the  last  of  these  alternatives.  The 
reasons  which  have  induced  the  Council  to  ask  for 
increased  support  are  the  following  :— For  several 
years  the  balance  between  receipts  and  expenditure 
has  shown  either  a  deficit  or  so  narrow  a  .surplus  as 
to  leave  no  margin  for  contingencies.  This  is  due 
mainly  to  the  cost  above  referred  to  of  producing 
the  Journal,  but  also  in  some  degree  to  the  subven- 
tions granted  to  sections,  the  levy  of  a  special  local 
subscription  having  been  found  impracticable.  The 
amount  paid  for  sectional  expenses  during  the  past 
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session  has  been  £223  Is.  2(1.,  or  about  2s.  Gd.  per 
sectional  inenibcr. 

The  Journal,  when  we  consider  tlie  amount  of 
vahiable  information  contained  tlierein,  is  alone 
well  w-orth  the  proposed  addition  to  the  sub- 
scription, without  taking  into  account  the  other 
advantages  which  the  Society  affords.  Another 
jiroposed  alteration  will  give  the  Council  power  to 
withhold  the  Journal  from  any  member  until  his 
subscription  for  the  current  year  has  been  paid.  This 
plan  is  adopted  by  other  societies  with  good  results. 

In  conclusion,  the  Council  expre.sses  a  hope  that 
the  existing  depression  among  tlie  Chemical  Industries 
may  soon  pass  away  ;  and  that  the  work  which  this 
Society  has  been  formed  to  achieve  may  bear  fruit  in 
the  shape  of  increased  prosperity  to  existing  industi'ies 
and  the  establishment  of  new  manufactures. 

Sir  Henhy  IIoscoe,  M. P.,  moved  that  the  report  be 
adopted. 

This  motion,  seconded  by  Mr.  A.  Norman  Tate, 
was  cari'ied  unanimously. 

The  lieport  of  the  Treasurer  was  then  read. 


Tate,  Dr.  Ad.  Liebniann,  anil  Mr.  Alexander  Watt, 
Whilst  the  scrutiny  nf  the  votes  was  proceeding, 
the  President  delivered  his  Address. 

pkesident's  address. 

On  behalf  of  the  Local  Section,  I  have  to  welcome  the 
members  of  the  Society  to  Liverpool,  the  principal 
commercial  centre  of  the  large  Chemical  Industries  of 
this  country,  and,  in  conjunction  with  ^Manchester, 
the  birthplace  of  the  Society  itself. 

More  than  50  years  ago  Liverpool  contained  several 
soap  and  glass  works,  and  here  the  manufacture  of 
alkali  was  first  carried  out  on  a  large  scale,  but  the 
town  itself  lias  long  ceased  to  be  the  principal  seat  of 
these  manufactures,  which  have  migrated  to  the 
1  neighbouring  towns  of  St.  Helens,  AVidnes,  Runcorn, 
and  Flint,  and  together  with  large  'works  for  the 
extraction  and  smelting  of  copper,  form  the  staple 
industry  of  this  portion  of  the  County  of  Lancaster. 

Having  these  industries  principally  in  view,  when 
the  formation  of  the  Society  was  first  discussed,  it 
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was  proposed  to  call  it  the  Society  of  Chemical 
Engineers,  since  of  late  years  the  greatest  im])rove- 
inents  had  taken  the  direction  of  improvement  of 
plant,  and  were  clearly  more  due  to  the  progress  of 
the  science  of  engineering  than  to  that  of  chemistry, 
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But,  on  second  and  better  thoughts,  it  became  clear 
that  the  progress  of  chemical  manufactures  must  be 
liL-riiianontiy  based  on  chemistry,  and  aided  by  the 
advice  of  Sir  H.  Itoscoe  and  other  scientific  cluMuists, 
we  decided  to  found  a  .society  which  should  embrace 
all  the  Cliemical  Industries  of  this  kingdom. 

From  time  to  time  we  continued  to  attract  new 
adherents,  and  the  Society  was  firmly  constituted. 
Oil  its  council  were  placed  men  eminent  in  the 
scientific  world  as  well  as  practical  manufacturers, 
and  the  Society  thus  became  a  striking  example  of 
that  union  of  science  with  ]iractice  which  is  the 
cause  of  the  enormous  progress  of  industry  during  the 
latter  part  of  this  century. 

At  our  first  general  meeting  the  oliject  of  the 
Society  and  the  lines  ujion  which  it  might  act  were 
admirably  laid  down  by  our  first  Tresident  in  liis 
address,  and  by  members  of  the  Society  in  the  various 
papers  which  were  read. 

It  was  pointed  out  that  legislation  on  the  control 
of  the  emission  of  noxious  vapours  or  the  pnUution 
of  rivers, nr  the  amendment  of  the  patents  law,  could 
be  more  wisely  considered  and  guided  by  a  Society 
such  as  ours,  containing  both  scientific  and  practical 
chemists,  than  by  any  individual,  however  eminent, 
or  by  the  individual  action  of  each  industry  affected. 
The  advantage  of  scientific  and  technical  education, 
as  illustrated  by  the  jirogress  of  Germany  in  certain 
branches  of  chemical  manufacture,  was  enforced  by 
Sir  H.  Itoscoe,  and  the  importance  of  engineering 
devices  and  im]iroved  jilant  to  the  progress  of  the 
alkali  manufactvuer  was  shown  by  Mr.  ilactear.  It 
became  apparent,  however,  that  the  annual  meeting 
would  not  suffice  for  the  discussion  of  these  questions, 
and  local  sections  were  formed  in  the  various  centres 
of  chemical  industry,  where  papers  are  read  and  dis- 
cus.sions  take  place  during  the  year. 

When  any  question  of  common  interest  comes  to 
the  front,  it  is  discus.sed  in  each  section,  and  by  this 
means  it  is  hoped  that  a  conuuon  action  may  be 
elicited.  The  advantage  of  this  was  clearly  shown  in 
the  discussion  on  the  Pollution  of  Rivers.  The 
subject  was  discussed  in  each  section  of  the  Society, 
and  the  principles  upon  which  such  legislation  should 
be  based,  and  how  far  purification  of  waste  litiuors 
was  practicable,  was  clearly  brought  out  in  these  dis- 
cu.ssions.  As  a  consequence,  when  the  River  Purifi- 
cation Bill  came  before  Parliament  this  year,  Sir  H. 
lioscoe  was  able  to  convince  the  President  of  the 
Local  Government  Board  and  the  country  of  tlie 
imjiracticable  character  of  that  measure,  and  when- 
ever legi-slation  does  take  place,  the  opinion  of  this 
Society  is  certain  to  have  considerable  infiuence. 
The  proposed  adoption  of  uniform  methods  for 
e.stimating  the  commercial  value  of  certain  products, 
was  discussed  in  several  sections,  but  in  this  and  in 
the  special  case  of  the  assaying  of  copper  ores,  which 
we  discussed  in  our  Liverpool  Section,  the  difTerence 
of  opinion  manifested,  prevented  any  united  action 
being  taken.  These  discussion.s,  however,  will,  I  am 
jiersuaded,  lead  to  more  uniform  methods  being 
adopted,  even  if  the  time  is  not  ripe  for  an  inter- 
national sy.stem. 

1  have  briefly  alluded  to  these  subjects  to  show  in 
how  many  ways  the  Society  is  of  use,  but  the  greatest 
work  of  the  Society  is  the  publication  of  the  Journal, 
a  publication  which,  in  its  v^ay,  is  without  a  rival. 
^Vhen  we  consider  how  deficient  we  have  been  in 
jiulilications  of  this  character  as  comjiarcd  with 
Germany,  the  Society  has  already  conferred  a  great 
boon  on  the  country,  and  will  in  future  have  a  great 
and  increasing  infiuence  ontlie  progress  and  develop- 
ment of  the  chemical  manufactures  of  the  kingdom. 

It  has  been  the  custom  of  my  predecessors  in  the 
the  office  of  President  to  devote  the  greater  portion 


of  their  address  to  the  history  and  progress  of  one 
special  industry  connected  with  the  district  in  which 
the  annual  meeting  is  held.  I  am,  however,  in  this 
unfortunate  position,  that  the  principal  chcnncal 
industry  with  which  I  am  specially  identified,  formed 
the  subject  of  the  eloquent  address  at  Newcastle, 
of  the  late  Mr.  W.  Weldon,  whose  loss  this  Society 
and  the  chemical  world  continue  to  deplore.  I 
cannot  emulate  the  eloquence  of  one  who,  in  addition 
to  his  connection  with  the  soda  industry,  was  also 
a  literary  artist  ;  nor  can  1  jiretcnd  to  the  same  inti- 
mate ac(iuaintance  with  the  various  new  iiroces.se.s, 
and  the  recent  development  of  the  manufacture  of 
alkali. 

I  have  thought,  however,  that  it  will  not  be  uninterest- 
ing to  the  members  of  the  Society,  if  in  this  city  of 
Liverpool  I  endeavour  to  trace  the  history  and 
development  of  the  manufacture  of  alkali,  including 
that  of  sulphuric  acid,  hydrochloric  acid,  and  the  ]iro- 
duction  of  copper,  which  are  essentially  connected  the 
one  with  the  other,and  havebeenenormouslyincreased  , 
and  imjiroved  by  the  introduction  of  the  Leblanc 
process  for  making  alkali  from  common  salt  by  my 
father  in  1823,  within  two  miles  of  this  building. 

The  economical  success  of  the  manufacture  of 
artificial  soda  depends  on  the  cheajmess  of  the  raw 
materials,  and  the  perfection  of  the  chemical  and 
mechanical  operations  by  means  of  which  the  final 
result  is  obtained. 

The  neighbourhood  of  Liverpool,  in  close  proximity 
to  extensive  coal  fields  and  salt  deposits,  and  with 
a  port  in  direct  communication  with  the  countries 
whence  are  derived  the  raw  materials — sulphur, 
pyrites,  and  nitrate  of  soda — was  well  fitted  to  be 
the  cradle  of  the  manufacture,  and  notwithstanding 
the  rivalry  of  Newcastle  and  Glasgow,  still  retains 
its  pre-eminence.  When  we  consider  that,  with  the 
exception  of  sulphur,  the  prices  of  the  several 
raw  materials  are  not  materially  ditterent  from 
what  they  were  50  years  ago,  great  improvements 
must  have  been  made  in  the  chemical  operations 
to  enable  the  manufacturer  to  sell  soda  ash  at 
present  prices,  even  taking  into  consideration  the 
aid  afforded  by  the  increased  consumption  of  the 
chlorine  products. 

The  first  chemical  operation  in  an  alkali  works 
is  the  production  of  sulphuric  acid.  In  or  about 
the  year  1823  the  cost  of  producing  this  acid  wa.^, 
as  far  as  I  have  been  able  to  ascertain,  about 
£3  10s.  per  ton  of  acid  140°  Tw.  ;  at  the  jiresent 
time  the  cost  is  about  25  or  20  shillings  ])er  ton. 

I  shall  now  review  briefly  the  means  by  which 
this  economy  of  production  has  been  obtained. 

Attempts  have  often  been  made  to  supersede  the 
costly  leaden  chambers  by  more  economical  struct- 
ures, without  success,  but  improvements  have  been 
made  in  the  mode  of  construction  of  the  )ilant, 
and  a  cheaper  source  of  sulphur  has  been  found  in 
the  cupreous  pyrites  of  Spain  and  Portugal.  The 
actual  process  followed  is  essentially  the  same  as 
that  first  apjilied  by  Dr.  Roebuck,  in  174(),  con- 
verting the  sulphur  into  sulphurous  acid  at  the 
expense  of  the  oxyger.  of  the  air,  and  by  the  inter- 
vention of  a  nitrous  comiiound  for  a  further  oxida- 
tion to  sulphuric  acid.  The  most  important  im- 
provements have  been  the  .substitution  of  pyrites 
for  sulphur,  and  the  economy  of  nitrate  of  soda 
and  fuel  by  means  of  the  (iay  Lu.ssac  absorbing 
column  and  the  (ilover  Tower.  Mons.  Scheurer 
Kestner  in  a  recent  publication  a.^serts  that  the 
first  suece.ssful  use  of  pyrites  to  Mons.  Perrel,  in 
1833,  but  long  before  this  date  jiyrites,  obtained 
from  his  mines  in  Anglesea,  was  used  in  Liverpool 
by  Mr.  Hill.  It  was,  however,  the  suicidal  jiolicy 
of  the  King  of   Naples  in   granting  a  monopoly  of 
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the  trade  in  Sicilian  sulphur  to  a  French  firm, 
■which  raised  the  price  of  sulphur  from  ^o  or  i!(; 
per  ton  to  i-'12  and  £14  per  ton,  that  roused  the 
English  manufacturers  to  seek  a  substitute,  which 
they  found  in  the  Wicklow  and  Welsh  pjTites,  and 
it  was  in  this  neighbourhood  it  was  first  used  on  a 
large  scale,  for  in  the  years  183!)  and  1840  large 
quantities  were  burnt  by  my  father  at  his  works  at 
Liverpool  and  Xewton. 

As  someof  the  pyrites  contained  copper,  theresidue, 
after  burning,  was  delivered  to  the  Sutton  Copper 
Co.,  at  St.  Helens,  so  the  utilisation  of  the  copper  in 
the  pyrites  was  attempted  at  its  first  introduction. 

The  use  of  Iri?h  pyrites  in  place  of  sulphur  was 
soon  generally  adopted  Viy  alkali  makers  in  the 
Lancashire  district,  but  sulphur  still  continued  to  be 
used  on  the  Tyne  and  so  late  as  in  the  year  1852"  we 
find  7580  tons  of  sulphur  consumed  in  that  district, 
when  none  was  used  in  Lancashire. 

JIany  difficulties  were  met  with  in  the  use  of 
pyrites,  and  when  the  price  of  sulphur  fell  to  £b  per 
'ton,  it  was  a  disputed  point  among  alkali  makers 
whether  at  that  price  it  was  not  more  economical 
than  Irish  pyrites  at  about  2.5s.  per  ton. 

Sulphur  could  be  readily  burnt  on  an  iron  plate, 
and  although  the  admission  of  the  neces-sarj'  quantity 
of  air  to  support  combustion  without  admitting  at 
the  same  time  an  excess,  presented  some  difficulties, 
this  was  comparatively  easily  regulated.  With  Irish 
pyrites,  however,  containing  only  about  32  per  cent, 
of  sulphur  combined  with  iron,  sufficient  air  had  to  be 
admitted  not  only  to  burn  the  sulphur,  but  also  to 
oxidise  the  iron  ;  and  as  a  conse(iuence,  the  constitu- 
tion of  the  ga.ses  entering  the  chamber  was  very 
irregular,  and  much  larger  chamber  space  was 
required  than  was  necessary  when  using  sulphur. 

Pyrites  smalls  presented  another  difficulty — shelf 
burrfers  were  not  invented — and  to  facilitate  their 
burning  in  an  ordinary  kiln,  the  smalls  were  mixed 
with  clay  and  shaped  into  balls,  and  dried,  but  the  com- 
bustion wa.s  usually  imperfect,  and  from  5  to  10  per 
cent,  of  sulphur  was  left  in  the  residue.  I  have  already 
mentioned  that  some  of  the  ore,  and  particularly  the 
smalls,  contained  copper,  and  large  quantities  were 
burnt  and  afterwards  treated  for  copper  in  the 
ordinary  smelting  furnace,  so  long  as  the  copper  con- 
tents were  sufficient  to  render  the  operation  remuner- 
ative. It  was  found,  however,  that  the  percentage  of 
copiier  decreased,  and  much  of  the  ore  contained  less 
than  1  per  cent,  of  copper,  which  was  not  profitable 
to  smelt,  and  the  residues  were  thrown  away  and 
accumulated  in  large  heaps,  until  in  the  year  1850 
Mr.  Gossage  purchased  for  a  nominal  sum  large 
quantities  of  tliese  residues,  and  smelted  them  to  a 
regulus  both  at  Widnes  and  Newcastle.  This  regulus 
was  sold  to  Messrs.  Vivian  it  Sons,  of  Swansea,  w'ho 
at  tliat  time  were  able  to  pay  a  higher  price  than  the 
copper  contents  alone  would  have  warranted,  on 
account  of  the  silver  therein  contained,  and  which 
they  extracted,  I  believe  by  the  Augustin  orZieroogel 
process. 

In  the  year  1859  pyrites  from  Spain  and  Portugal 
was  first  introduced  into  this  country  and  burnt  by 
alkali  makers  on  a  large  scale.  This  pyrites,  contain- 
ing about  2i  to  3  per  cent,  of  copper,  was  very  suit- 
able as  a  flux  for  smelting  when  mixed  with  other 
ore,  and  large  quantities  of  the  burnt  ore  were 
delivered  to  the  copper  works  at  St.  Helens  and 
Widnes,  but  the  price  obtained  was  not  sufficient  to 
materially  reduce  the  price  of  the  sulphur  to  the 
alkali  manufacturer,  as  the  quantity  required  as  a 
flux  with  ores  was  limited,  and  tl>e  smelting  of  the 
residue  by  itself  was  unjirofitable.  The  assay  of 
copper  ores  by  the  Cornish  assayers  also  militated 
very  much  against  the  general  use  of  these  ores,  for 


the  production  of  sulphuric  acid  and  non-cupreous 
ores  of  very  fine  quality  testing  about  40  to  45  per 
cent,  were  also  introduced  from  Norway  and 
Belgium,  and  these  for  a  time  competed  successfully 
with  the  cupreous  ores.  I  have  not  been  able  to 
obtain  full  statistics  of  the  imports  of  foreign 
pyrites  into  the  United  Kingdom  for  the  first  ten 
years  of  their  introduction,  but  the  imports  into  the 
ilersey  rose  from  2(3,041  tons  in  1859  to  133,804  in 
1809.  From  that  year  the  statistics  are  fuller,  and 
Tables  A  and  B  will  show  the  course  of  the  trade. 

In  the  year  1871  about  100,000  tons  of  the  non- 
cupreous  ore  also  was  imported  and  consumed, 
but  this  gradually  fell  off  as  the  extraction  of  copper 
increased.  The  great  aim  of  the  alkali  manufacturer 
was  to  obtain  the  sulphur  at  the  lowest  possible 
])rice  ;  but  as  I  have  before  exiilained,  the  intricacies 
of  the  copper  assay  left  him  very  much  in  the  hands 
of  the  copper  .smelter,  and  the  increased  consumption 
of  the  ore  gradually  raised  the  price  directly  or 
indirectly  until  a  combination  of  alkali  makers 
acquired  the  Tharsis  mines,  together  with  Mr.  Hen- 
derson's patent  rights  for  the  extraction  of  copper  by 
calcination  of  the  ore  with  common  salt,  and  subse- 
quent lixiviation  of  the  calcined  mass  and  precipi- 
tation of  the  copper  by  iron.  The  calcination  was 
conducted  in  a  close  furnace,  the  HCl  evolved,  and 
the  copper  volatilised  being  condensed  in  the  usual 
manner,  and  used  for  the  lixiviation  of  the  roasted 
ores.  The  process  itself  does  not  differ  materially 
from  Mr.  Longmaid's,  to  which  I  shall  refer  later, 
but  to  Mr.  Henderson  is  due  the  credit  of  discover- 
ing the  suitability  of  this  method  for  the  treatment 
of  the  burnt  Spanish  ores  in  the  market. 

The  process  when  first  apjilied  to  the  burnt 
Irish  ores  was  not  very  remunerative,  but  with  the 
burnt  ore  from  Spanish  and  Portuguese  ores  the  oxide 
of  iron  or  purple  ore  left  after  lixiviation  found  a 
ready  sale,  and  practically  paid  for  the  cost  of  ex- 
traction, leaving  the  difference  between  the  ipiantity 
of  copper  yielded  by  the  wet  and  dry  assay  as  profit 
on  the  operation.  By  the  introduction  of  this  wet 
extraction  process,  the  sulphuric  acid  manufacturer 
was  freed  from  depending  on  the  copper  smelter,  and 
the  price  of  sulphur  was  reduced  owing  to  the  com- 
petition of  the  various  jiyrites  companies. 

This  lasted  till  1879,  when  the  three  large  com- 
panies combined  to  fix  the  price  of  pyrites,  and  since 
that  time  until  the  combination  was  broken  up  by 
the  Tharsis  Comi)any  in  1885,  with  a  view  to  enable 
the  alkali  manufacturers  to  compete  with  the  am- 
monia soda  process,  the  price  of  sulphur  has  always 
been  a  source  of  great  anxiety.  The  course  of  the 
price  of  sulphur  to  the  alkali  manufacturer  may  be 
seen  from  Tables  C  and  D. 

The  ett'ect  of  these  improvements  in  copper  ex- 
traction has  been  to  bind  more  closely  together  the 
manufacturer  of  alkali  with  the  production  of  copper, 
sometimes  by  the  same  firm,  or,  as  in  the  case  of 
the  Tharsis  Co.,  by  the  shares  in  the  copper  com- 
pany being  largely  held  by  alkali  makers.  I  shall, 
later  on,  trace  the  progress  and  improvement  in  the 
copper  extraction,  and  now  return  to  the  use  of 
pyrites  in  the  production  of  sulphuric  acid.  The 
chemical  process  in  the  sulphuric  acid  chambers  was 
by  no  means  as  regular  as  could  be  desired,  even 
when  burning  sulphur  ;  but  with  pyrites,  for  the 
reasons  already  given,  the  irregularity  was  still 
greater,  and  as  a  consequence  the  production  of  sul- 
phuric acid  showed  a  result  considerably  lielow  what 
was  theoretically  possible,  and  the<|uantity0f  pyrites 
and  nitre  used  to  produce  a  ton  of  sulphuric  acid 
differed  in  various  works  from  10  to  20  per  cent.  In  hi.'j 
letters  on  Chemistry  which  appeared  in  1851,  if  not 
in  his  earlier  letters,  Liebig  says,   speaking  of  the 
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TABLE    C. 

PRICES    OBTAINED    IN    THE    LIVERPOOL    DISTRICT    FOR    PYRITES    FROM    1st    JAXUARY,    1801. 

When  Sold  for  Sulphur  only. 


Price  per  unit. 

Allowance  per  unit 
of  Suliihur. 

Net  Cost  to 

Alkali  Works  per 

unit  of  Sulphur. 

d. 

d. 

d. 

1861   .. 

10-85 

- 

10-85 

— 

1862   .. 

9-C25 

— 

8-6-25 

_ 

1863   .. 

8 

— 

8 

_ 

1865  .. 

9 

— 

9 

— 

January,  186G   . . 

9i 

-       ■ 

9i 

Tharsis  Company  formed. 

March.      1S6G   .. 

11-02 

-- 

11-02 

— 

January,  1868  . . 

in-01 

— 

1001 

— 

June.        1868   .. 

ys 

— 

OJ 

— 

October,   1868   .. 

8 

— 

8 

_ 

January,  18G9  . . 

7 

— 

7 

— 

June,        1869  .. 

8 

— 

8 

— 

1870  .. 

7 

J 

Gi 

Id.  allowance  was  made  this  j'car  on 
some    small     parcels    charged    by 
Masona  at  7d. 

1871   .. 

8 

} 

7i 

— 

1872   .. 
1S73   .. 

9 

IV 

7i 

1872.  Small  lot  of  Pyrites  sold  also  at  lOd. 

187G   .. 

G 

} 

51 

First  appearance  of  Rio  Tiiito  Co. 

1877  .. 

1878  .. 

...i 

5 

I 

a 

- 

January,  1879   . . 

to 
Deccmb'r,1881  .. 

■•• 

6 

i 

53 

1879/81.  Combination  of  Pyrites  Co.'s. 

188.5   .. 
to 
1887   .. 

■■■) 
...]■ 

ii 

Id.  to  l*d. 

3d.  to  3!d. 

Combination  ceased. 

When  Sold  for  Both  Values. 

Whbn  Sold  for  Both  Values. 

From 

Price  pe.-  21owt.,  allowing  moisture  and  draft. 

F)  om 

Price  per  21cwt.,  allowiDi!  moisture  and  draft. 

Jan.  1,1861.. 
Sept.  1,1861.. 
Dec.  1,1863.. 
Jan.  1,1865.. 

Oct.    1,  1865.. 
Jan.  1, 18GG.. 
Mar.  1,1866.. 
Oct.  1,1868.. 
Jan.  1,1869.. 
June  20, 1869. 
Mar.  1.1870.. 
Jan.  1,  1871.. 
Jan.  1,1872.. 

GO;'-  tor    Sulphur   and    2/'    Copper.      Excess 
Copper.  17,6  per  unit 

55/-  for    Sulphur   and   2X   Copper.      Excess 
Copper,  2/  per  l-8th 

46'6  for   Sulphur   and   2/i   Copper.      Excess 
Copper,  2/  per  1-Sth 

50,'-  tor    Sulphur   and    2  ;    Copper.      Excess 
Copper,  2-  per  l-8th.  and  20,'-  for  Sul- 
phur and  Swansea  price.    R.C.  15/-  for 
Copper 

52/6  for    Sulphur   and   2''    Copper.      Excess 
Copper,  1/9  per  1-Sth 

55/  for   Sulphur  and    2,>'    Copper.      Excess 
Copper,  1/9  per  1-Sth 

65/-  for   Sulphur   and   2X   Copper.      Excess 
Copper.  1,9  per  l-8th 

28/7  (7d.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  15/-  tor  Copper 

21/6  (6d.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  15/-  for  Copper 

"28/7  (7d.  per  unit)  for  Sulphur  and  Swiinsca 
price.    R.C.  15/-  tor  Copper 

21/6  (Gd.  per  unil)  for  Sulphur  and  Swansea 
price.    R.C.  15/-  for  Copper 

28,7  (7d.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  45/-  for  Copper 

32,'8  (Sd.  per  unit)  for  Sulph\ir  and  .Swansea 
price.    R.C.  45/-  for  Copper;  and  3G/U 
(Od.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  45/-  for  Copper 

Jan.  1,1873.. 

July  1,  1874.. 
Jan.  1,  1875.. 
Jan.  1,  1876.. 
Jan.  1,  1S77.. 
Jan.  1,  1879.. 
Jan.  1,  1880.. 
Jan.  1,  1881.. 
Jan.  1,  1882.. 
Jan.  1,  1883.. 
Jan.  1,  ISSI.. 
1885,  -86,  &  '87 

38/95  (9!d.  per  unit)'for  Sulphur  and  Swansea 
price.    R.C.  45/-  for  Copper ;  and  40/- 
(9-8d.  per  unit)  tor  Sulphur  and  Swansea 
price.    R.C.  45/-  for  Copper 

3G/9  (9d.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  45/-  for  Copper 

33/8J  (8.5d.  per  unit)  for  Sulphur  and  Swansea 
price.    It.C.  45/-  for  Copper 

22/5J  (5!d.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  45.'-  for  Copper 

20/5  (5d.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  45/-  for  Copper 

21,6  (Cd.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  41/-  for  Copper 

24,'G  (6d.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  40/-  and  37/6  for  Copper 

24,'G  (6d.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  40/-  and  37/0  for  Copper 

24/6  (6d.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  40/-  tor  Copper 

21/6  (6d.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  40/-  for  Copper 

21/6  (Cd.  per  unit)  for  Sulphur  and  Swansea 
price.    i;.C.  40/  for  Copper 

1S/4J  (Ijd.  per  unit)  for  Sulphur  and  Swansea 
price.    R.C.  38/-  based  on  Chili  Bars 
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proces.s  of  making  sulphuric  acid  : — "  As  regards  tlie 
])rocess  and  the  apparatu.s,  this  manufacture  has 
reached  its  acme,  siarcely  is  either  su-scejitible  of 
imjirovement,"  but  to  those  practically  acquainted 
with  the  manufacture  and  with  the  immense  im- 
provement since  that  date,  this  statement  must 
apjiear  extravagant.  Liebig  was,  no  doubt,  mi.sled 
by  reports  of  very  careful  working  with  sulphur  and 
enormous  chamber  space. 

The  introduction  of  Oay-Lussac's  .system  for  the 
ab.sorption  of  the  nitrous  fumes  escaping  from  the 
chambers  was   the   first  great   improvement   in  the 
conduct  of  the  chemical  operation.     In  this  .system 
the  e.\it  gases  of  the  cliambers  pass  up  a  tower  tilled 
w^ith  coke,  down  which   [lercolates  a  stream  of  con- 
centrated  su!i)huric  acid,   by   means   of    which   the 
nitrous  gases  are  absorlwtl.      P>y  diluting  this  nitrous 
vitriol  and  heating  with  steam,  the  nitrous  gas  is  re- 
turned to  the  chambers.  This  system  was  first  adopted 
at  the  St.  (tobain  Work.-,  in  Fiance  in  the  year  1842, 
with  a  saving  of  Hfty  ]ier  cent,  of  the  nitrate  of  ,soda 
used  ;  but  notwithstanding  this  saving,  after  it  had 
been  introduced  into  several  works  in  this  neighbour- 
hood,   it    was   .subseciuently   abandoned,   partly    on 
accimnt  of  the  great  wear  and  tear  on  the  apparatus 
employed,  and  partly   because   when   working   with 
Irish  I ly rites  the  e.xit  gases  were  so  diluted  by  air  as 
to  render  the  absorption  comparatively  difficult.  The 
use  of  the  richer  Spanish  ores  since  18,")0,  which  ren- 
dered   the   composition   of    the    gases   leaving   the 
chambers  more  regular,  and  ]Mr.   (xlover's  improve- 
ments in  the  concentration  and  denitration  of  the 
snliihuric  acid,  brought  about  the  general  adoption  of 
the  Gay-Lussac  absorbing  column.     It  is  clear  that 
Gay-Lussac's  invention  was  incomplete,  and  at  an 
early  date  (about  the  year  184:i)  experiments  were 
made  at  our  works  in  Liverpool  to  concentrate   the 
sulphuric  acid  liy  means  of  the  sulphurous  gas  from 
the    pyrites    kilns  ;   but   the   tower   through    which 
the    gas   passed,  and    which    was    filled  with   coke, 
took  tiro  owing  to  the  carelessness  on  the  part  of  the 
workmen,  and  the  attempt  was  abandoned.     To  Jlr. 
Glover  is  due  the  merit  of  having  successfully  con- 
structed an  apparatus,  by  means  ol  which  the  nitrous 
vitriol  is  denitrated  and  the  sulphuric  acid  sufficiently 
concentrated  for  use  in  absorbing  the  nitrous  gas  in 
the  Gay-Lussac   column.     AVith   this  invention   the 
apparatus    for   iirodiicing  sulphuric   acid   in   leaden 
chambers  is  complete,  but  the  present  perfection  of 
working  has  only  been  attained  by  the  application 
of  trained  chemists  to  the  study  of  the  process,  and 
the  introduction  of  apparatus  for  the  accurate  but 
rapid  estimation  of    the  constituents  of   the  gases 
entering  and  leaving  the  chambers,     iluch  of  this 
work  has  been  done  in  Germany,  and  by  the  investi- 
gations of  Winkler,  Weber,  Schwarzenbergand  others, 
we  have  a  much  clearer  idea  of  the  reactions  which 
take  place  in  the   chamliers  and  absorbing  columns 
than  formerly.     Dr.  Hurter's  paper  on  the  dynamic 
theory  of   the  manufacture  of   sulphuric  acid,  read 
before  the  Liverpool  Section  of  this  Society  in  1882, 
seems    finally   to   have   placed   the   oi)eration    on    a 
thoroughly  scientific  footing.     Orsat's  ajiparatus  for 
gas  analysis,  and  the  nitrometer,  enable  the  manufac- 
turer to  control  the  working  of  his  chambers  in  a  very 
different  way  to  that  in  use  in  the  best  works  thirty 
years  ago,  where  the  colour  of  escaping  gas  on  coming 
in  contact  w-ith  the  air,  or  the  use  of  the  nose,  served 
as  an  indication  of  how  the  reaction  was  proceeding. 
For  the  pa.st  ten  years  no  important  improvement  in 
the  manufacture  has  taken  place,  nor  can  we  expect 
any,  since  with  good  aiijiaratus  the  loss  of  suli>hur 
escaping  is  reduced  below  one  per  cent,  with  a  con- 
sumption of  nitre  of  less  than  two  per  cent,  on  the 
sulphur  burnt.     In  order  to  treat  the  large  quantities 


of  burnt  pyrites  furni.-^hod  by  the  alkali  manufac- 
turers, large  extracting  works  were  erected  in  tlii.s 
neighbourhood  and  on  the  Tyne,  and  the  (piantity  of 
copper  extracted  greatly  exceeds  the  aggregate  pro- 
duction from  the  cojiper  mines  of  the  United  King- 
dom, as  is  apparent  from  the  annexed  table,  extracted 
from  the  mineral  statistics  : — 


Agsrct'iitt;    Productions   from    the 

Copper  Mines  of  the  United 

Kinifdonu 

Oopiiery  Pyrites  itnporti-dand 

treiiteil  here,  ami  IVacipitnte 

obtained. 

Ore. 
Tons. 

CorrEU. 

Burnt  Oue. 

Corrnn. 

Tons. 

Tons. 

Tons. 

1871 

- 

150,000 

9,000 

1875 

71,528 

1,323 

ISO.OOO 

9,000 

187G 

79,2.52 

1091 

379,209 

15,000 

1877 

7.'!,1II 

i,m 

125,000 

17,000 

1878 

50,091 

3,9.52 

577,719 

11,113 

1879 

51,032 

3,162 

385,871 

11,158 

1880 

52,128 

3,CG2 

115,507 

15.000 

1881 

52.550 

3,875 

1.96,737 

— 

18S2 
1883 
1881 

■|.-  (.5.12.37 
i  1-10,819 
U  il2,U9 

1?  (3.«5* 
1  i  -  2,620 

£■'3  1 
£K  (3,350 

451,127 
001,288 
110,112 

15,200 

It  had  long  been  known  that  the  copper  precipitate 
produced  from  the  Spanish  and  Portuguese  ores  con- 
tained both  silver  and  gold,  but  as  the  amount  of 
silver  present  in  the  burnt  ore  was  exceedingly  small 
(and  even  the  whole  of  this  small  ijuantity  is  not 
obtained  in  solution),  a  simple  and  expeditious 
method  was  necessary,  if  its  extraction  could  bo 
made  remunerative.  In  the  year  1870,  Jlr.  C'laudet 
introduced  his  beautiful  process  at  the  works  of  the 
Widnes  Metal  Co.,  and  since  then  about  2A  millions 
of  ounces  of  silver,  and  ll,!iti.')  ounces  of  gold  have 
been  extracted  from  the  burnt  pyrites,  as  is  sliown 
by  the  followdug  table,  for  which  I  am  indebted  to 
Mr.  Claudet  :— 


1870  to  1879  

1880  

18S1   

1882  

I 

j  1883  

t 

To  .IiMUiary  :!lst,  1881  .. . 

Kstiinatcil  ISSl  and  1885 


2,191,709 


Ounces. 

Ounces. 

192,727 

1.925-6 

206.981 

1,0170 

2.58,103 

1.189-8 

377.189 

1,518-9 

356,319 

1,983-2 

1,091,709 

7,905-1 

800,000 

1,000 

11,905 


This  process  isbased on  the  precipitation  of  the  silver 
fromthecopperliipiorsbymeansof  a  .soluble  iodide,  the 
precipitate  consists  of  silver  iodide  together  w-ith  lead 
sullihate  and  cliloride  and  sub-salts  of  copper.  These 
last  are  removed  by  washing  with  diluted  HCI,  and 
the  precipitate  is  then  decompo.sed  by  metallic  zinc, 
which  completely  reduces  the  silver  iodide,  and  the 
resulting  zinc  iodide  is  used  over  again  to  precipitate 
further  iiuantities  of  silver. 
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Where  the  pyrites  residues    are  thus  treated,  it  |  chemical  and  alkali  works  during  the  first  forty  years 


will  be  seen  that  all  the  constituents  of  the  pyrites 
are  practically  made  available  :  the  sulphur  for  the 
production  ol  sulphuric  acid,  and  the  iron,  copper, 
silver,  and  gold,  in  the  extracting  works. 

Unfortunately  all  the  salt  used  in  the  calcination 
jirocess,  amounting  to  over  20,000  tons  per  annum, 
is  at  present  lost,  and  is  run  away  as  sodium  sulphate 
in  the  waste  li(iuors. 

This  drainage  from  the  extracting  works,  coming 
in  contact  with  the  chloride  of  calcium,  the  waste 
liquor  from  the  AVeldon  process  in  alkali  works, 
deposits  large  (luantities  of  gypsum  obstructing  the 
drainage,  which  gave  rise  to  a  long  and  expensive 
lawsuit  in  the  Widnes  district. 

To  avoid  this  nuisance,  the  liquors  were  for  a  time 
evaporated  and  calcined,  and  the  sulphate  of  soda, 
together  with  a  small  quantity  of  ferric  oxide,  were 
obtained  in  a  marketable  form,  but  the  high  price  of 
fuel  rendered  all  these  processes  unremunerative. 

Sulphate  of  Sodium. 
The  second  operation  in  the  manufacture  of  soda 
by  the  Leblanc  process  is  tlie  decomposition  of 
common  salt  by  means  of  sulphuric  acid,  and  the 
consequent  production  of  sulphate  of  sodium  and 
hydrochloric  acid.  As  the  chemical  reaction  is  a 
very  simple  one,  and  had  been  carried  out  for  the 
production  of  hydrochloric  acid  long  before  the 
introduction  of  the  Leblanc  proces.s,  the  improve- 
ments that  have  been  made  have  necessarily  taken 
the  form  of  improved  apparatus.  Where  the  primary 
object  was  the  production  of  hydrochloric  acid,  the 
apparatus  employed  was  either  glass  retorts  or  iron 
l>ots  ;  but  when  the  sulphate  ot  sodium  became  the 
main  object  of  the  operation,  furnaces  were  employed, 
eithet  with  or  without  a  lead  lining. 

The  operation  is  now  conducted  in  two  stages.  The 
first,  decomposition  with  the  formation  of  bisulphate 
of  sodium,  takes  place  at  a  low  temuerature  in  an 
iron  or  lead  pan,  yielding  strong  hydrochloric  acid, 
which  can  be  easily  condensed,  and  when  the  hydro- 
chloric acid  was  of  little  value,  the  decomposition 
was  completed,  forming  neutral  suljihate  (if  sodium, 
in  an  open  reverberatory  furnace,  tbe  liberated  hydro- 
chloric acid  passing  ofi'  together  with  the  products  of 
combustion.  Where  more  hydrochloric  acid  was 
required,  either  for  sale  or  for  use,  than  was  yielded 
by  the  pan,  a  close  or  nuittte  furnace  was  substituted 
for  the  second  stage,  or  the  roasting  of  the  sulphate. 
By  the  use  of  the.se  improved  sulphate  furnaces, 
together  with  condensers  or  towers  filled  with  coke, 
through  which  the  gas  passes,  meeting  a  stream  of 
water  (a  plan  for  whicli  !Mr.  Go.ssage  obtained  a 
patent  so  early  as  183G),  the  .sulphate  can  be  manu- 
factured of  excellent  ijuality,  and  without  causing 
injury  to  the  neighbourhood.  The  substitution  ot 
machinery  for  hand  labour,  first  attempted  by  Mr. 
W.  W.  Pattinson  in  1848,  has  been  carried  to  )ierfec- 
tion  by  Messrs.  Jones  A  Walsh,  Mr.  Mactear,  and 
the  Bede  Co.  Owing  to  the  ditticulty  of  obtaining 
strong  hydrochloric  acid,  in  the  case  ot  ilessrs.  Jones 
it  Walsh  and  !Mactear's  furnaces,  most  manufacturers 
find  it  convenient  to  use  improved  muffle  furnaces 
worked  by  hand. 

!Mr.  Gos.sage  introduced  his  plan  of  condensing  the 
hydrochloric  acid  in  183(5,  but  a  long  time  elapsed 
before  it  was  generally  adopted.  The  construction 
of  plant  for  chemical  purposes  was  then  very  imper- 
fect and  costly,  and  only  tho.se  manufacturers  who 
were  possessed  of  suflicient  capital  weie  able  to  apply 
the  improved  .system,  notwithstanding  the  comi)laints 
of  nuisance  and  the  frequent  litigation  that  ensued. 
The  present  generation  can  hardly  form  an  idea  of 
the  intensity  of  feeling  and  prejudice  aroused  against 


of  their  existence — i.e.,  up  to  the  pa.ssing  of  the 
Alkali  Act  in  1S6.3. 

Hardly  an  assizes  pa.ssed  without  an  action  for 
nuisance  or  damage,  and,  as  this  litigation  continued 
without  absolute  ruin  to  the  manufacturer,  the  public 
believed  the  profits  to  be  fabulous,  and  many  people 
without  chemical  knowledge  commenced  to  decom- 
pose salt,  sometimes  selling  the  .salt  cake  to  soap- 
makers  to  be  converted  by  them  into  black  ash,  or,  as 
the  demand  for  alkali  continued  to  increase,  convert- 
ing the  salt-cake  themselves  into  soda  ash.  The  effect 
was,  that  long  after  Mr.  Oossage  had  solved  the 
difficulty  of  condensing  the  large  quantities  of  hydro- 
chloric acid  evolved,  many  works  continued  to 
manufacture  without  condensation,  and  those  who 
expended  money  on  condensing  apparatus  were  only 
induced  to  use  it  in  i>roportion  as  they  found  an 
outlet  for  the  liquid  hydrochloric  acid. 

How,  at  last,  in  the  year  18(53,  the  Alkali  Act  was 

Eassed,and  good  condensation  was  made  compulsory,  I 
ave  already  described  in  my  paper  on  Noxious  Gases 
Legislation, read  before  thefirst  meeting  of  tLe  Society. 
In  Lancashire,  and  more  particularly  in  Liverpool 
and  St.  Helens,  there  was  a  considerable  local  demand 
for  hydrochloric  acid  ;  but,  as  this  acid  was  required 
in  a  comparatively  concentrated  form,  a  diti'erent 
mode  of  making  the  salt-cake  was  adopted  to  that 
which  was  found  suitable  on  tbe  Tyne,  where  the 
greater  portion  of  the  acid,  after  condensation,  was 
run  to  waste.  It  was  in  Lancashire,  therefore,  that 
the  pot  was  first  separated  from  the  furnace,  and  the 
close  roaster  introduced  by  Mr.  J.  C.  Gamble. 

With  an  increasing  demand  for  alkali,  much  more 
acid  was  produced  than  could  be  easily  disposed  of, 
and  the  alkali  manulacturer  was  gradually  led  to 
manufacture  bleaching  powder  for  the  purpose  of  util- 
ising his  hydrochloric  acid.  When  bleaching  powder 
or  dry  chloride  of  lime  was  first  made  by  Mr.  C 
Tenuant,  of  St.  RoUox,  the  chlorine  was  produced 
from  a  mixture  of  salt  manganese  and  sulphuric  acid  ; 
but  when,  by  the  manufacture  of  .suljihate  of  sodium, 
a  large  (luantity  of  liiiuid  acid  was  obtained  of  little 
value,  it  was  used  to  produce  the  chlorine  by  the 
direct  action  of  the  hydrochloric  acid  on  peroxide  of 
manganese. 

iluch  difficulty  was  encounteretl  in  constructing 
suitable  apparatus  for  such  a  pungent  and  corrosive 
gas  as  chlorine,  and  many  improvements  were  gradu- 
ally introduced  into  the  manufacture  in  the  form  of 
improved  apparatus. 

At  an  early  date  attention  was  called  to  the  po.ssi- 
bility  of  recovering  the  manganese  which  ran  to  waste 
in  the  still  liciuor  ;  but  ^Ir.  Dunloii  was  the  first  to 
efl'ect  this  regeneration  in  a  practical  manner,  by  a 
very  ingenious  process,  which  he  introduced  in 
ilessr.s.  Teunant's  works  at  Glasgow.  In  this 
proce.ss  the  waste  manganese  li(|Uors  were  neutralised 
by  lime,  and  the  neutralised  liquor  converted  into 
carbonate  of  manganese  by  treatment  w'ith  carbonate 
of  calcium  under  pressure  of  2i  atmospheres.  The 
resulting  carbonate  of  manganese  was  then  converted 
into  the  peroxide  liy  heating  in  a  current  of  air.  The 
plant  required  was  very  costly  in  proportion  to  the 
quantity  regenerated,  and  this,  together  with  the 
co.st  of  the  fuel  employed,  prevented  the  extension  of 
the  process  to  other  works. 

With  this  exception  none  of  the  various  processes 
suggested  to  recover  the  manganese  were  successful, 
and  the  preparation  of  cLlorine  continued  withouc 
any  great  change,  till  ^Ir.  Weldon  carried  to  i)erfec- 
tion  his  well-known  mctliod  of  recovery,  in  Mr. 
Gamble's  Works  at  St.  Helens.  This  process  has 
been  so  often  described  that  it  is  unnece.ssary  to 
further  particularise  it  here.    It  was  early  adopted  in 
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the  Widnes  and  St.  Helens  district,  and,  as  the 
demand  for  bleaching  powder  increased,  spread 
rapidly.  The  economic  effect  of  the  process  was 
very  great,  since  the  alkali  manufacturer  was  enabled 
to  produce  chlorine  and  its  products  at  a  marvellously 
small  cost,  so  long  as  the  price  of  the  soda  left  a 
small  profit. 

With  a  decrease  in  the  price  of  bleaching  powder 
came  a  rapid  increase  of  consumption,  since  the 
paper  manufacturers,  freed  from  the  Excise  Duty  on 
paper  in  1861,  turned  tlieir  attention  to  other  fibres, 
requiring  large  quantities  of  bleach,  such  as  straw, 
esparto,  wood,  etc.,  as  a  substitute  for  rags,  which 
were  daily  becoming  scarcer.  There  was,  simul- 
taneously, a  lai-gc  increase  of  the  exports  of  bleaching 
powder  from  this  country  to  the  Continent,  as  it  was 
manufactured  .so  much  cheaper  by  the  new  process 
before  it  had  been  generally  adopted  in  France  and 
Clermany. 

The  increase  in  the  trade  was  greater  in  Lancashire 
than  elsewhere,  and  for  the  next  ten  years  there  was 
a  marvellous  increase  in  the  population  of  Widnes 
and  St.  Helens,  owing  to  the  erection  of  new  works. 

Another  use  for  hydrochloric  acid  was  found  in  the 
production  of  potassium  chlorate,  first  manufactured 
on  a  comparatively  large  scale  by  Mr.  Balmain  and 
Mr.  E.  A.  Parnell,  at  St.  Helens  in  1847,  and  by 
Mr.  Gamble  in  184S. 

The  process  employed  was  the  .saturation  of  milk  of 
lime  by  an  exce.ss  of  chlorine,  which  produces  a 
pinkish  solution  of  chlorate  of  calcium  and  chloride 
of  calcium,  in  the  jiroportion  of  about  1  :5-5,  and  the 
subsequent  decomposition  of  the  chlorate  of  calcium 
by  heating  with  chloride  of  potassium.  The  chlorate 
of  potassium  is  then  separated  from  the  calcium 
chloride  by  crystallisation.  This  process  was  first  pro- 
posed by  Liebig,  but  it  is  not  certain  whether  he  was 
aware  of  the  necessity  of  perfectly  saturating  the 
lime  with  chlorine  before  applying  heat.  Thi,s  fact 
seems  to  have  been  known  to  .Mr.  Parnell,  who  proved 
by  experiment  that  when  even  a  small  quantity  of 
lime  w^as  jiresent,  oxygen  is  disengaged  largely  on 
heating,  with  a  proportionate  loss  of  chlorate  in  the 
liquors. 

The  demand  for  chlorate  of  potash  being  com- 
paratively restricted,  the  manufacture  could  not  be 
largely  increased  without  an  undue  fall  in  the  price, 
and  for  many  years  the  quantity  made  was  exceedingly 
small.  The  price  at  first  was  :2s.  4d.  per  lb.,  but  with 
an  increased  jiroduction  the  price  fell  quickly,  and  in 
1852  was  lOd.  per  lb.,  at  which  it  left  little  or  no 
profit,  until  by  the  introduction  of  the  Weldon  man- 
ganese recovery  process  the  cost  of  production  was 
materially  les.sened.  Of  late  years,  with  a  largely- 
increased  consumption  for  match-making,  the  manu- 
facture has  increa.sed  considerably,  particularly  in 
Widnes  and  St.  Helens,  but  as  the  consumption  in 
the  colour  manufacture  fell  off,  a  large  stock 
accumulated,  and  it  was  almost  unsaleable"  even  at 
6d.  jier  lb. 

I  must  not  leave  this  portion  of  the  subject  without 
alluding  to  the  beautiful  process  for  the  production 
of  chlorine  invented  by  Mr.  Deacon,  another  Widnes 
manufacturer,  but  which,  for  reasons  which  it  would 
take  me  too  long  to  explain  fully,  has  not  been 
generally  adopted.  I  shall  have  to  recur  again  to  the 
effects  of  these  imjirovements  in  the  utilisation  of 
the  chlorine  of  the  salt,  when  I  come  to  speak  of  the 
ammonia  soda  jirocess. 

JSefore  jiroceeding  to  the  third  operation  in  the 
Leblanc  alkali  process,  1  must  call  attention  to  some 
interesting  attempts  that  have  lieen  made  in  this  dis- 
trict to  .sni)ersode  sulphuric  acid  chambers,  and  the 
manufacture  of  sulphuric  acid,  as  a  preliminary  to  the 
conversion  of  common  salt  into  sulphate  of  sodium. 


The  first  in  point  of  time  is  that  of  Mr.  Longmand, 
which  consisted  in  roasting  iron  pyrites,  containing 
small  quantities  of  copper,  with  salt,  in  a  reverbera- 
tory  furnace.  The  result  was  the  production  of  sul- 
phate of  sodium  and  ferric  oxide,  with  the  evolution 
of  hydrochloric  acid  chlorine  and  some  chloride  of 
iron  and  cojiper.  From  the  calcined  mass  the  sulphate 
of  .sodium  was  extracted  by  lixiviation,  and  the 
residue  worked  for  cop])er  and  silver.  The  chlorine 
evolved  was  used  to  make  bleaching  powder,  but  the 
difficulties  which  had  to  be  overcome  in  utilising  the 
chlorine  on  account  of  its  dilution,  and  the  loss  of 
sulphur  in  the  calcination,  rendered  the  process  less 
remunerative  than  might  have  been  ex])ected.  It  was 
worked  at  the  Patent  Alkali  Company's  Works  at  St. 
Helens,  from  184(5  to  about  1850,  when  it  was  alian- 
doned.  The  process,  however,  in  another  form — viz., 
treating  the  burnt  instead  of  the  unburnt  ore — has,  as 
I  have  already  shown,  been  more  successful,  and  the 
sulphate  of  sodium,  which  now  runs  to  waste,  may  be 
utilised,  if  the  expense  of  evaporating  the  liquors  is 
not  too  great. 

Another  process,  perfected  by  Mr.  Hargreaves,  and 
first  carried  out  by  liim  at  Widnes,  has  been  adopted 
by  .some  manufacturers,  and  would  have  been  more 
generally  used  if  it  had  not  been  for  the  simultaneous 
improvement  of  the  sulphuric  acid  manufacture  by 
the  introduction  of  the  nitrate-saving  apparatus,  and 
the  low  price  of  nitrate  of  .soda. 

The  process  consists  in  the  direct  action  of  .sul- 
phurous acid  and  steam  upon  common  salt,  at  a 
temperature  of  800'"  to  900"  F.,  yielding  a  very  pure 
sulphate  of  sodium  and  hydrochloric  acid,  whicli  is 
condensed  in  the  usual  manner.  The  process  is  in 
operation  at  three  works  in  Widnes,  decomposing 
about  :25,000  tons  of  salt  annually. 

TliQ  next  step  in  the  conversion  of  sulphate  of 
sodium  into  carbonate,  is  the  making  of  black  ash  by 
fiuxing  the  sulphate  of  sodium  with  carbonate  of  cal- 
cium and  coal.  This  is  the  true  Leblanc  process,  and 
so  far  as  the  chemical  operation  is  concerned  remains 
essentially  the  same  as  that  jn-actised  by  Leblanc 
himself.  The  theory  of  the  operation  is,  however, 
not  absolutely  decided,  even  at  the  present  day, 
and  its  obscurity  led  to  numerous  analyses  of  and 
investigations  into  the  nature  of  black  ash,  and  of 
the  waste  after  lixiviation,  that  fill  volumes  of  chemi- 
cal literature.  It  is  not  necessary  for  me  to  refer  more 
in  detail  to  these  investigations  of  tlossage,  Meyer, 
]  irown ,  Ky  naston,Scli.eurer  Kestner,  Kolb,and  Mactear, 
which  are  well  known  to  all  interested  in  the  alkali 
manufacture,  as  the  practical  result  has  been  confined 
to  .some  slight  alterations  in  the  quantities  of  the 
materials  used  in  the  mixing,  before  the  introduction 
of  the  charge  to  the  furnace.  The  almost  universal 
adoption  of  meclianical  furnaces  has  brought  about  a 
general  uniformity  in  the  production,  which  with 
hand  furnaces  varied  considerably  in  difl'ercnt  works. 
AVhen  my  father  first  commenced  making  black  ash 
on  the  large  scale,  in  182.3,  the  jirincipal  improvement 
he  ett'ected  was  in  the  quality  of  the  black  ash  pro 
duced,  since  the  small  (|Uantity  then  made  in  England 
and  France  contained  only  about  10  or  12  per  cent,  of 
alkali.  Fiom  the  first  he  produced  black-ash  testing 
by  the  then  alkalimetric  test,  24  per  cent,  of  alkali, 
and  in  this  form  it  was  delivered  to  the  soap  makers, 
of  whicli  there  were  seven  or  eight  in  Liverpool  itself, 
to  be  used  in  place  of  kelp.  It  was  found,  however, 
when  this  black  ash  was  exported,  it  lost  strength  from 
exposure  to  the  air,  and  to  meet  this  diliiculty  the  car- 
bonate of  soda  was  extracted  by  lixiviation,  and  the 
liipior.s  calcined  in  a  reverberatory  furnace,  producing 
the  so-called  white  ash  or  soda  ash.  It  is  not  necessary 
for  me,  nor  would  time  allow,  to  refer  at  length  to  the 
numerous  small  improvements  gradually  introduced 
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into  the  manufacture  since  its  commencement,  but 
many  were  first  introduced  in  this  neighbourhood, 
such  as  the  utilisation  of  the  waste  heat  for  evapora- 
tion, the  systematic  lixiviation  of  the  black  ash,  the 
use  of  boat  and  fishing  pans,  the  separation  of  the 
salts  of  monocarbonate  of  sodium  from  the  caustic 
alkali  or  red  liquor,  and  finally  the  manufacture  of 
caustic  soda  itself. 

These,  and  many  other  improvements,  are  due  to 
Lancashire  manufacturers,  among  whom  Imay  mention 
(lossage,  Gamble,  Deacon,  etc.  In  addition  to  these, 
the  greatest  improvement  of  all,  the  use  of  revolvers 
or  mechanical  furnaces,  was  also  first  introduced  in 
this  neighbourhood,  in  1853,  by  G.  Elliott  and  "\V. 
Jtussell,  at  the  Patent  Alkali  Company's  Works  at. 
iSt.  Helens.  This  first  revolver  did  not  work  .satisfac- 
torily, and  it  took  a  long  time  aind  numerous  e.xperi- 
ments  on  the  part  of  Messrs.  Stevenson  &  William- 
son at  .Tarrow  to  overcome  the  difficulties  encountered 
in  the  lixiviation  of  the  metals,  which  were  not  porous 
enough  ;  but  now  all  these  have  been  overcome,  and 
the  metals  jjroduced  by  the  revolver  are  superior  in  j 
every  w'ay  to  the  best  worked  by  hand.* 

At   an   early  period  a   difference  in  the  mode  of  i 
working  on  the  Tyne,  and  in  Lancashire,  developed  1 
itself.     On  the  Tyne  the  greater  portion  of  the  alkali  ' 
jiroduced  took  the  form  of  carbonated  a.sh  and  crys-  | 
tals  of  soda,  but  in  Lancashire,  where  so  much  of  the  ' 
ash  was  used  for  bleaching  and  soap  making,  a  caustic 
ash  was  produced,  and  as  the  sulphide  and  ferro-  I 
cyanide  of  sodium  it  contained  was  found  to  be  in- 
jurious for  many  purposes,  much  ingenuity  and  skill 
were  employed'  to  eliminate  these  from  the  liquors. 
In  18.53  .Mr.  Cossage  obtained  a  patent  for  purifying 
the  black  ash  liquors  by  the  oxidation  of  thesuliihide 
of  .sodium,  by  jmssing  them  through  a  tower  filled 
with  coke,  meeting  a  current  of  air,  or  if  a  carbonated 
ash  was  required  by  passing  carbonic  acid  through  the 
tower. .  This  patent  al.so  included  a  process  for  the 
production  of  caustic  soda,  and  at  a  later  period  (1857) 
he   suggested   removing  the   sulphide  by   means  of 
hydrated  ferric  oxide  zinc,  manganese,  or  other  suit- 
able metal.     These  suggestions  all  culminated  in  the 
separation  of  the  carbonate  of  soda  from  the  caustic 
soda  in  the  liquors  by  the  use  of  so-called  fishing  pans, 
where  the  salts,  as  they  are  deposited  on  evaporation, 
are  withdrawn  by  perforated  ladles,  and  the  .salts 
carried  to  a  drainer. 

The  concentrated  liquor  is  further  evaporated  with 
addition  of  nitrate  of  sodium,  and  is  then  run  into 
settlers,  where  it  deposits  a  further  quantity  of  salts, 
and  the  red  liquor  is  further  concentrated  in  a  cast-iron 
l>ot,  and  when  strong  enough  to  solidify  is  packed  as 
cream  or  red  liquor  caustic  soda.  The  nitrate  of 
sodium  reacts  both  on  the  sulphide  and  cyanides  of 
sodium,  but  it  was  observed  first,  I  believe,  by  Dr. 
Pauli,  that  by  a  further  concentration  when  the  heat 
approached  redness,  the  destruction  of  the  cyanides 
is  complete,  and  graphite  is  formed  proceeding  from 
the  carbon  of  the  cyanide.  When  this,  together  with 
the  aluminium  silicate,  is  allowed  to  settle  out,  the 
caustic  soda  becomes  colourless,  and,  when  packed, 
perfectly  white.  The  first  red  li(iuor  caustic  soda 
made  on  a  large  scale,  was  made  by  Mr.  Gamble  at 
St.  Helens,  under  Jlr.  (fossage's  jiatent,  but  much 
difficulty  was  experienced  in  the  manufacture,  and  it 
was  confined  to  a  few  firms  in  the  ^Vidnes  and  St. 
Helens  district.  As  a  market  was  found  at  good  prices 
for  this  caustic  soda,  it  occurred  to  some  manufacturers 
to  causticise  the  licpiors  with  lime  before  evaporation, 
and  Me.ssrs.  Roberts,  Dale  it  Co.,  of  JIanchester,  and 

■  The  extent  of  this  improvumcnt  may  be  gauj^ed  if  we  con- 
sider tliat  in  a  modern  revolver  of  large  dimensions,  as  much 
salt  cake  can  be  decomposed  in  a  given  time  as  in  ten  hand 
furnaces  retiuiring  40  men,  and  the  decomposition  itself  is 
from  10  to  15  per  cent,  more  elticicnL. 


Messrs.  Hutchinson  &  Co.,  of  Widnes,  erected  a  large 
plant  for  the  manufacture  of  this  so-called  artificial 
caustic  soda,  to  distinguish  it  from  the  red  liquor 
caustic  then  in  the  market.  Most  of  this  good 
coloured  or  white  caustic  soda  was  made  in  this 
manner,  Init  the  cost  was  considerably  greater  than 
that  of  the  red  liquor  caustic,  and  until  the  consump- 
tion increased  very  considerably  it  did  not  ]iay  the 
manufacturer  to  incur  this  expense.  In  the  exhibition 
of  18G2,  there  were  exhibited  samples  of  this  article 
by  several  manufacturers,  and  in  1806,  as  is  seen  !:iy 
the  .statistics  of  that  year,  a  large  quantity  (11,213 
tons)  wa,s  manufactured  in  Lanca.shire,  and  3720  tons 
on  the  Tyne.  With  the  extended  consumption  of 
caustic  soda  for  use  in  the  refining  of  petroleum,  the 
manufacture  of  soap  and  paper  making,  and  in  the 
manufacture  of  aniline  colours,  this  industry  has 
taken  an  enormous  development,  and  in  1885,  140,795 
tons  were  manufactured  in  Lancashire,  and  4159  tons 
on  the  Tyne. 

After  the  black  ash  has  been  lixiviated,  and  the  .soda 
converted  into  either  soda  ash  or  crystals  or  cau.stic 
soda  for  sale,  there  remains  the  alkali  waste,  contain- 
ing nearly  all  the  sulphur  consumed  in  the  manufac- 
ture, and"  this  waste,  when  not  removed  out  to  sea,  as 
on  the  Tyne,  accumulates  in  large  heaps  round  the 
works,  and  unless  properly  treated,  infects  the  air 
with  the  unpleasant  odour  of  sulphuretted  hydrogen. 
Since  the  passing  of  the  Alkali  Act  of  1803,  it  may 
safely  be  asserted  that  nearly  all  the  comjilaints  of 
nuisance  from  alkali  works  are  due,  not  to  hydro- 
chloric acid,  but  to  the  sulphuretted  hydrogen  given 
off  by  the  drainage  from  the  waste  heap.s.  It  has  not 
been  for  the  want  of  either  enterpri.se  or  science  on 
the  part  of  the  manufacturers  that  this  source  of 
nuisance  continues  to  exist.  Cleans  are  well  known 
which  will  render  the  waste  comparatively  innocuous, 
and  it  is  satisfactory  to  know  that  the  method  now 
recommended  by  the  Alkali  Inspector  for  the  pre- 
vention of  the  nuisance  from  waste  heaps,  emanated 
from  the  manufacturers  themselves.  It  is,  however, 
to  be  regretted  that  hitherto  no  process  for  recovering 
all  the  sulphur  in  the  waste  has  been  successful  from 
a  pecuniary  point  of  view. 

A  small  "quantity  is  extracted  by  Mr.  Mond's  pro- 
cess, but  Mr.  Gossage's  original  scheme  for  decom- 
posing the  sulphide  of  calcium  by  carbonic  acid,  and 
Messrs.  Schafl'ner  and  Helbig's  plan  for  decomposing 
the  waste  by  magnesium  chloride,  promised  sufficiently 
well  to  induce  my  father,  in  1839,  and  Messrs.  Chance 
Bros,  in  1882,  to  spend  large  .sums  of  money  in 
attempting  to  work  them  practically. 

The  fall  in  the  price  of  sulphur,  and  the  increasing 
value  of  hydrochloric  acid,  owing  to  the  ammonia  soda 
jirocess,  have  entirely  changed  the  commercial  con- 
ditions, so  that  unless  Me.ssrs.  Parnell  and  Simpson's 
process  for  uniting  the  Leblanc  with  the  ammonia 
soda  process  (to  which  I  shall  allude  later  on) 
succeeds,  I  see  little  prospect  of  the  recovery  of  the 
suliihur  in  future. 

I  have  now  traced  very  rapidly  the  rise  and  progress 
of  the  Leblanc  alkali  industry  in  this  district,  from 
1823  to  1878,  a  period  slightly  exceeding  half  a  cen- 
tury, and  it  is  desirable  at  this  stage  to  review  the 
position  of  the  trade,  and  to  mark  the  change  which 
the  process  has  wrought  in  the  prices  of  alkali  and 
bleaching  powder,  the  U\o  forms  in  which  the 
chlorine  and  sodium  of  the  salt  is  made  available  for 
industrial  purposes.  I  have  selected  the  year  1878 
for  comparison,  as  from  that  date  forward  the  com- 
peting ammonia  soda  process  began  to  influence  the 
price  of  alkali,  and  the  whole  position  of  the  trade 
changed.  I  have  also  added  the  prices  of  this  year, 
.showing  the  influence  exercised  by  the  competition 
of  the  ammonia  soda.    (See  Table  E.) 
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The  price.s  of  the  raw  material  have  not  varied 
nearly  so  much  as  those  of  the  manufactured  pro- 
ducts, as  will  he  seen  from  Tables  E  and  K.  The 
cost  of  the  sul|iliur  used  has  been  reduceil  by  tlie 
.substitution  of  pyrites,  but  to  day  the  price  of  sulphur 
itself  is  the  same  as  in   18:iii— viz.,  £r>  ])er  ton.     For 


demand,  to  Id.  per  degree.  Before  the  introduction 
of  revolvers  and  the  more  modern  improvements  a 
lirice  of  1  i'd.  per  degree,  or  £1  jier  ton,  for  4S  per  cent., 
barely  covered  the  cost  of  production. 

In  18.")2  we  have  the  first  estimate  of  the  production 
of  alkali  for  the  United  Kingdom,   prepared  by  Mr. 


the  prices  of  manufactured  goods  and  of  the  raw  1  AUhusen  ;  and,  in  18G1,  according  to  Messrs.  Schunek 


TABLE    E. 

COMPAUVTIVK    PRICES    OK    M.WUF.VCTfUKD    AUTKJLES    AT    VAUIOUS    DATES. 


Liverntml, 
1827-1830. 

LiTprpooI, 
18J9-1840. 

LiTerpool, 
1878. 

Liverpool, 

1886. 

After  Ammonin  Proceas. 

Black  Ash 

£7  to  £10  tor  20" 

£1G  10s. 

£7  lOs. 

£12  53.  frnin  Nitrate 
of   Potasli. 

£18  103. 

2d.  per  lb. 

2d 

C!d.  ,.    .. 
Sd.  to  Id.  per  lb. 

(1835)  £1  103. 
£15  per  ton. 
£G  10s 

1:11     ,.    .. 

£10  per  ton. 
lid.  per  lb. 
Id 

l|d.  to  l.'.d.  "percwt, 

or  £.T  10s.  to  £B  per  ton. 

£2  (unpacked). 

.€3  12    C 

£12  lOs. 

£10  5s. 

£5 

Id.  per  lb.,  or 

OS.  to  10s.  per  ton. 

£3  per  ton. 

Id.  to  lid.',  per  cwt. 

or  £t  to  £1 IO3.  per  ton. 

2os.  per  ton. 

17s 

£2  13s.  „     „ 

£8  53 

£7*3 

£5  17s.  Gd.  per  ton. 

£1  per  ton. 

03.  to  10s.  per  ton. 

od. 

£2  per  ton. 

Soda  Ash    

Salt  Cako    

Nitre  Cako 

Soda  Crystals  

Caustic  Soda,  70  per  cent 

CO  per  cent 

Bleaching  Powder    

•Concentrated  Vitriol    

•Muriatic  Acid 

•Nitrous  Acid    

Brown  Vitriol 

*  When  the  acids  are  sold  per  lb.,  the  discounts  vary  according  to  circumstances. 

TABLE    V. 
COMl'ARATIVR    PRICES    OF    RAW    JIATERIALS. 


Liverponl, 
1827-1850. 

1839-1840. 

Wi.Ines, 
1878. 

Widncs, 
1886. 

Sulphur  

Salt    

Limestone  

£0  103. 
Gs.  to  83. 

133.  Id. 

£30. 
(1811)  Gs.  and  Gs.  01. 

£11  10s.  (monopoly). 

93. 

Is.  6d. 

7s.  Gd. 

£10  10s. 

At  Liv(>rpool.  1830,  3s. ;  2s.  Gd. 
per  ton  at  Xcirlon  in  IStO. 

£6  153. 
83.  9d. 
OS  Gd. 

lis. 

£11. 

5s. 

£>. 

83. 
l3.  Gd. 
lis.  Gd. 
£0  lOs. 

Is.  Gd. 

Nitrate  o£  Soda  

Nitrate  of  Pota^li  

Slack 

materials  at  the  earlier  period,  I  have  taken  the  prices 
according  to  my  father's  books  during  the  years 
1827— ln.'iO,  when  tlie  consumption  of  black  ash  had 
superseded  that  of  kelp,  in  Liverjiool.  On  referring 
to  the  tal)le,  it  will  be  seen  that  black  ash  was  sold  in 

1827  at  10s.  for  20  per  cent.,  or  G<1.  per  degi-ee.     In 

1828  the  jiricc  had  been  reduced  to  7s.  for  20  per  cent. 
In  1830  the  first  large  sales  of  white  ash  were  made 
at  about  i'Ui  lOs.  per  ton,  but  this  ash  seems  to  have 
been  only  about  ;?.">  per  cent.,  and  may  have  been 
made  partly  from  the  mother-licpior  of  crystals.  In 
18:!.')  the  same  price  .seems  to  have  been  i>aid,  but  the 
strength  noA'  w.is  48  to  oO  per  cunt,  and  from  tliat 
date  forward  the  strengtji  48  per  cent,  was  taken  as 
the  standard,  and  the  ash  sold  according  to  degree  at 
prices  varying  from  .'Jd.  to  4d.,  and  this  price  has  been 
gradually  reduced,  with  (lucttiations  according  to  the 


vSmith  ife  Ro.scoe,  the  production  in  Lancashire  was 
as  mentioned  below  : — 


Alkali  

Soda  Crystals  . . 
Bicarl)onatc  ofSoda 
BIcacliing  Powder 


1852. 

Manufactured 

in  the 

Uiiiteil 

Kingdom. 


71,193  tons. 
61.011      ,, 
3.720      „ 
13,100      „ 


1852. 

In 

Laticaahire. 


20  313  tons. 
3..-I00      ,. 
l,-200      ., 
1.250      „ 


1861. 

In 

LuncaBhirc. 


93.CC0  tons. 

8,810      ., 
11.700      „ 

S,0«0      „ 


But  all  these  estimates  were  very  irajwrfect,  and  it  is 
not  until   L8(3(i  that  we  have  a  trustworthy  record 
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of  the    trade,    which   is    shown    in    the    following  1  has  had  on  the  co.st  of  sodaash,  the  following  corn- 
table  : I  parison  of  the  cost  of  the  raw  materials  to  produce  a 

ton  of  48  per  cent.  a.sh  in  Lancashire  in  1801  and  to- 
day, after  a  lapse,  of  twenty-five  years,  is  interesting. 
For  18G1  I  have  taken  Mr.  Gossage's  figures  : — 


Lanciishjre 
Biauch. 

Tyne 
Branch. 

Total 

Soda  Crystals  .... 

24,978 

86,000 

110,978 

Soda  Ash  and  Re- 
fined Alkali.... 

87.311 

71,000 

161,311 

Caustic  Soda    .... 

11,213 

3,720 

U,933 

Bicarbonate  of 

Soda    

6.157 

11.000 

17,457 

Sulphate  of   .Soda 

32.137 

2,400 

31.3.37 

Bleaching  Powder 

20.006 

27,000 

47.006 

Bleach  Liquor 

5,871 

5,871 

Oil  of  Vitriol  (for 
sale)          

18,592 

9,000 

27,592 

Muriatic  Acid  (for 
sale)     

13,819 

700 

11.319 

Salt  decomposed  . 

% 

191,000 

137.000 

351,000 

In  1877  the  Alkali  A.ssociation  commenced  their 
annual  statistics,  and  in  the  report  of  1878  the  most 
notable  feature  is  the  large  increa.se  in  the  jiroduction 
of  caustic  soda,  and  bleaching  powder,  more  especially 
in  Lancashire  as  compared  with  the  Tyne.  In  1861 
the  manufacture  of  caustic  soda  in  Lancashire  is 
estimated  at  4G80  tons,  in  1878  the  total  for  the 
United  Kingdom  was  over  !)(;,00t)  tons,  of  which  94,000 
tons  were  made  in  Lancashire,  and  this  is  important  in 
connection  with  the  competition  from  alkali  produced 
by  the  ammonia  process. 

STATISTICS  OF  ALKALI  TRADK.  1878.  AS  ISSUED  BY 
THE  ALKALI  MANUFACTURERS'  ASSOCIATION. 


WMt 

District. 

Lnucusliire, 

Scotlinid, 

etc. 

East 

"District. 

Tyno. 

Total 
Tons. 

Salt  decomposed   .. 
Alkali  equal  to  48*. 

Soda  Crystals  

Caustic  equal  to  60/J 
Bleaching  Powder. . 
Bicarbonate  of  Soda 

381.958' 

120.939 

17,697 

82,38ot 

77,100 

1,703 

183,584 

87,053 

123,175 

2.027 

27,914 

7,053 

568,542' 
207,992 
170,872 

84,612 
105,041 

11,756 

717,982 

430,836 

1,148,818 

Although  I  have  been  able  to  give  the  prices  of 
the  raw  materials  before  18t;0,  it  is  impossible  at 
the  present  day  to  estimate  the  cost  of  producing 
alkali  before  that  date  with  any  a]iproacli  to 
accuracy  ;  and  as  the  wages  paid  and  wear  and  tear 
and  genei'al  charges  vary  in  diflferent  works,  it  is  u.se- 
less  making  comparisons,  even  at  the  present  time. 
In  18G0,  for  the  purpose  of  fixing  the  duties  under 
the  French  Treaty,  Mr.  AUhusen  and  I  endeavoured 
to  arrive  at  the  cost  of  production  in  the  two 
countries,  and  found  a  great  difi'erence  between  the 
co.st  on  the  Tyne  and  in  Lancashire  ;  but  in  order  to 
.show  the  eflect  of  the  improvement  in  the  manufac- 
ture, and  the  use  of  Spanish  instead  of  Irish  pyrites 


1861. 

1886. 

H  tonsPyritcs(Irish) 

£1  13    0  ,  1.3Jcwt.  Spanish  Pyri- 
tcs,14;-(Sulphur  value) 

£0    9    3 

Icwt.  Nitrate  of  Soda 

0  12    0            23Ib.      at  10.- 

0    2    0 

IJtonsSalt    

0  10    0 

25cwt.  at   8/- 

0  10    0 

li    „    Limestone  . . 

0  10    0 

26  „      at   3,- 

0    G    G 

31    ..     Fuel  

1    1    0 
£4    8    0 

23  tons  at    4  0 

0  12    C 
i;2    0    3 

'  Of  this.  16.230  tons  were  decomposed  by  the  ammonia  pro- 
cess, producing  a  corresponding  amount  of  alkali. 

t  In  addition  to  this  there  were  made  in  the  Liverpool  district 
about  12.000  tons  caustic  soda  more  than  returned  to  the 
Association. 


It  is  thus  seen  that,  principally  by  the  improve- 
ments in  the  sulphuric  acid  process,  the  cost  of  the 
raw  materials  has  been  reduced  over  fiO  per  cent. 
To  this  saving  must  be  added  the  saving  in  labour  by 
the  use  of  machinery,  and  the  reduction  of  wear  and 
tear  by  improved  apparatus  ;  but,  notwithstanding 
these  improvements,  as  the  cost  of  production  by  the 
ammonia  process  is  very  considerably  les.s,  the 
Leblanc  alkali  maker  cannot  continue  to  work  at  a 
profit,  unless  he  is  able  to  utilise  the  chlorine  of  the 
salt  to  a  greater  e.\tent  and  more  economically  than 
the  ammonia-soda  maker.  As  the  consumption  of 
alkali  in  the  form  of  soda-a.sh  is  limited,  if  ammonia- 
soda  works  continue  to  increase,  part  of  the  alkali 
produced  by  them  must  be  converted  into  other 
forms,  such  as  bicarbonate,  crystals,  and  caustic  soda  : 
but  as  the  Leblanc  alkali  maker  can  causticise  his 
liquors  cheaper  than  the  ammonia-soda  maker,  the 
tendency  will  be  for  the  Leblanc  maker  to  manu- 
facture caustic  soda  in  the  ]ilaee  of  soda-ash.  This 
has  already  taken  place  to  a  considerable  extent,  as 
the  manufacture  of  caustic  .soda  has  increased  from 
!)Ci.iiOO  tons  in  1878  to  145,000  tons  in  188.').  _ 

The  problem  before  the  Leblanc  maker  is  a  very 
difficult  one,  for  he  not  only  has  to  face  the  comjieti- 
tion  of  the  ammonia-soda  maker  in  the  price  ho 
obtains  for  his  alkali,  but  if  he  increases  the  quan- 
tity of  bleaching  powder  made  and  the  consumption 
remains  the  .same,  the  price  of  this  product  must  also 
fall.  A  satisfactory  position  of  the  trade  can  only 
then  be  ajiproached  when  the  bleaching  i>owder  ami 
other  chlorine  products  together  are  the  equivalent  of 
the  ((uantity  of  salt  decomposed,  and  such  a  price  is 
obtained  for  the  chlorine  as  will  cnnijiensate  the 
Leblanc  maker  for  his  loss  on  the  alkali  produced. 
I  have  already  pointed  out  how  the  manufacturer  of 
alkali  was  forced  to  condense  the  hydrochloric  acid 
i)roduced,  and  indicated  the  various  modes  in  which 
he  made  use  of  that  acid.  As  by  far  the  larger  quantity 
of  the  hydrochloric  acid  produced  is  usedfor  themanu- 
facture  of  bleaching  i)owder.  Table  d  is  interesting. 

It  will  be  seen  that  the  production  of  bleaching 
powder  has  been  stationary  for  the  last  five  years, 
since  it  has  been  regulated  by  the  manufacturers,  and 
as  the  -stocks  are  about  the  same,  it  is  clear  the  con- 
sumjition  has  been  stationary  also.  When  we  further 
consider  that  one  ton  of  bleach  can  at  present  be 
made  by  the  consumption  of  two-and-a-half  tons  of 
.salt,  and  that  by  improved  pi'ocesses  the  (piantity  of 
salt  required  will  be  still  further  reduced,  we  must 
look  forward  to  a  still  further  curtailment  of  the 
decomposition  of  salt  by  sulphuric  acid.  It  is  tri.e, 
there  are  other  uses  for  hydrochloric  acid  than  the 
manufacture  of  bleaching  powder,  but  these  do  not 
seem  to  increa.se,  uor  are  they  likely  to  do  so.     As 
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the  price  of  liydrocliloric  acid  is  necessarily  liigher 
tlian  it  was,  it  may  be  supei-.seded  in  some  directions 
by  sulpliuric  acid,  winch  is  much  lower  than  for- 
merly. It  has  been  estimated  that  during  the  year 
1884  hydrochloric  acid  was  utilised  for  other  purposes 
than  the  making  of  bleaching  powder  to  the  ccpiiva- 
lent  of  1 70,000  tons  of  salt,  leaving  408,874  for  the 
manufacture  of  bleach  ;  but  as  the  i|uantity  of  bleach 
produced,  owing  to  the  re.striction,  was  only  128,(!51 
tons,  it  is  evident  the  acid  from  87,247  tons  of  salt 
was  not  utilised.  During  that  year  the  price  of  salt- 
cake  left  a  small  profit  to  the  Leblanc  manufacturer, 
but  since  then  the  price  of  alkali  in  all  its  forms 
having  fallen,  the  quantity  of  .salt  decomposed  with- 
out the  utilisation  of  the  acid,  is  decreasing  rapidly. 


sulphate  of  .sodium  by  bicarbonate  of  ammonia,  or 

substituting  sail-cake  fur  salt  in  the  ammonia  pro- 
cess, with  the  consequent  utilisation  of  the  chlorine, 
is  still  in  the  experimental  stage,  but  since  the  New- 
castle meeting  a  new  process  for  uniting  the  J^eblanc 
and  ammonia-soda  manufactures  lias  been  jiatented 
by  Messrs.  Parnell  it  Simpson,  and  is  about  to  be 
worked  on  a  large  scale  by  the  Lancashire  Alkali  and 
>Suli)hur  Company,  Limited. 

This  process  is  based  on  the  decomposition  of  a 
mixture  of  .solutions  of  common  salt  and  ammonium 
sulphide  bj'  means  of  carbonic  acid  gas,  the  result  of 
wliich  is  that  sodium  bicarbonate  is  jirecipitated  as  in 
the  ordinary  ammonia  process,  and  sulphuretted 
hydrogen  gas  evolved, ammonium  chloride  being  leftin 


TABLE  G. 


1852. 
1860. 
I8CI. 
1862. 
1866. 
1809. 

1871. 
1873. 
1871. 
1876. 
1S77. 
1878. 
1879. 
1S80. 
1881. 
1882. 
1883. 
1881. 
1885. 


Salt  Decohposbd. 


137.517  Tons. 

250,000 

235,360 

251,600 

151,000 

206.905 


Tyne, 


352, 

187. 
159, 
538, 
578, 
.568, 
615, 
700, 
675, 
679, 
705, 
090, 


350 
850 
756 
600 
201 
,512 
287 
016 
(W 
935 
732 
502 
172 


Metal  Cos. 


Estimate, 
Estimate, 


Estimate 

Report  of 

Estimate 
received 


Returns  r 
In  1877,  Al 

16,519 

17,158 

17,171 

21.013 

25,252 

21,188 

25.796 

21,869 

17,794 


Brunner,  Mond  Leblanc  Alkiili  Munu 
i:  Co.  facturers. 


.Mr.  Allliusen. 
AUliuscn  and 


Musjiratt,  (or  pur 


at  time  of  cons  ideration  of  Allcali 
Hon.  Sees,  of    Allcali  Association 


lianded  to  Com  missioners  on  Riv 
from  12  niemb  ers  of  the  Alliali  A 


eccived  from  '50  Members  of  tlie 
kali  Manufact  urcrs'  Association 


9,082 
16,230 
22,669 
27.116 
29,783 
56,911 
77.015 
89,759 
113.200 


552,570 
5,!5,151 
575,117 
618,587 
620,001 
598,833 
602,921 
678,871 
591,178 


Bleachixo  Powder. 


Proportion  of  Bleaching 
Powder  to  Salt. 


B.  P«lr,    Salt. 

13,100  j  1    :    10r> 

pose  of  French  Trea  ty. 

20,000  1    :    1176 

Acts. 

17,000  1    :     7-16 

ers  Pollution,  accord  ing  to  returns 
ssociation. 


Tyne  21  970 

Alkali  Association, 
commenced  toissuc 

105,,529 

105,011 

115.290 

131. COO 

ia5,S26 

135,170 

111,868 

128,051 

132,701 


Annual 
1 
1 
1 
1 
1 
1 
1 


Ucpcrts 
:  5-23 
:  5-09 
:  1-99 
1-99 
:  i-X 
■  112 
:  1-25 
:  1-19 
:     115 


If  the  consunijition  of  chlorine  products  bore  the 
same  proportion  to  the  consumption  of  soda  products 
as  the  chlorine  does  to  the  sodium  in  the  salt,  the  future 
of  the  alkali  trade  would  be  less  gloomy.  The  pecu- 
liar position  of  the  soda  industry  since  the  develop- 
ment of  the  ammonia  process  is  well  known  to  the 
members  of  this  Society,  from  the  pajier  read  by 
j\Ir.  W.  AVeldon  before  tlie  London  Section  in  1883, 
and  the  address  he  delivered  as  President  at  New- 
castle. In  the  latter,  he  threatened  both  the  J^eblanc 
and  the  Solvay  process  with  extinction  by  a  third 
process,  which  was  being  worked  out  by  Messrs. 
Pechiney  et  Cie.,  at  Salindres.  ]  have  not  l>een  able 
to  ascertain  what  progress  has  been  made  by  ]\Iessrs. 
Pechiney  since  1884,  nor  has  any  further  information 
been  given  to  the  world  as  to  the  commercial  success 
of  Mr.  Mond's  and  Mr.  Solvay 's  various  methods  for 
utilising  the  chlorine  in  combination  with  the  inanu-  i 
facture  of  alkali  by  the  ammonia  process. 

The  beautiful  process  of  Messrs.  Carey,  (iaskell  & 
llurter  for  obtaining  alkali  by  the  decomposition  of  I 


solution.  To  recover  the  ammonium  in  the  form  of 
.sulphide,  the  chloride  solution  is  boiled  with  Leblanc 
alkali-waste,  wlien  a  ccrfain  jiroportion  of  sulphu- 
retted hydrogen  gas  is  first  evolved,  and  later  ammo- 
nium suljihide  and  ammonia,  wliicli  is  condensed  in 
brine  for  fresh  treatment  with  carbonic  acid  gas. 
Since  Leblanc  alkali-waste  is  r,f  no  value,  the  advan- 
tages of  this  process  over  the  ordinary  ammonia 
process  are— first,  an  entire  saving  of  the  lime  used 
for  the  recovery  of  the  ammonia  in  the  latter  process; 
and  secondly,  the  recovery  of  the  sulphur  in  the 
alkali  waste  in  a  form  that  at  all  events  can  be 
employed  for  the  mamifacture  of  snliihnric  acid.  It 
will  at  once  be  seen  that  there  are  drawbacks  to  the 
employment  of  the  dilute  carbonic  acid  obtained 
from  the  limekilns  in  this  proce.ss,  partly  on  account 
of  the  portion  of  oxygen  that  the  limekiln  gas 
nearly  always  contains,  which  would  cau.se  an  oxida- 
tion of  a  portion  of  the  ammonium  sulphide,  anil 
]>artly  from  the  ditticulty  of  dealing  with  the  dilute 
sulphuretted  hydrogen  tliat  would  be  evolved  after 
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the  treatment  of  the  brine  and  ammonium  sulphide. 
The  patentees  have  several  alternative  plans  of  meet- 
ing tliis  diftieulty,butthe  one  which  they  have  decided  ] 
to  work,  and  for  which  they  are  now  erecting  plant,  1 
is  the  employment  of  pure  carbonic  acid  gas  obtained 
by  heating  and  decomposing  ammonium  bicarbonate. 
The  latter  is  produced  in  an  ordinary  Solvay  tower 
by  treating  a  saturated  solution  of  amnumium 
carbonate  with  limekiln  gas  ;  the  crystals  of  ammo- 
nium bicarbonate  are  drawn  off  into  a  .suitable  vessel 
and  heated  to  a  temperature  of  about  160"  F.,  when 
nearly  one  equivalent  of  carbonic  acid  gas  is  driven 

oft: 

Tins  gas  after  cooling  contains  only  a  fraction  of  a 
per  cent,  of  ammonia,  which  is  recovered  in  a  wash 
tower  in  the  usual  way.  The  remaining  solution  of 
ammonium  carbonate  is  then  cooled,  and  returned  to 
the  towers  for  fresh  treatment  with  lime-kiln  gas,  and 
thus  the  ammonia  is  kept  constantly  circulated.  The 
carbonic  acid  thus  produced  is  collected  in  a  gas 
holder  for  use  in  the  ammonium  sulphide  tower,  while 
the  sulphuretted  hydrogen  evolved  from  the  latter  is 
collected  in  another  gas  holder  ;  this  in  both  cases 
being  necessary  in  order  to  have  the  process  under 
])roper  control.  It  may  at  first  appear  that  this  pre- 
liminary preparation  of  pure  carbonic  acid  gas  will 
involve  twice  as  much  work  in  the  towers  as  is  the 
ca.se  in  the  ordinary  ammonia  process,  and  that 
consequently  a  greater  loss  of  ammonia  may  be 
anticipated.  The  total  amount  of  gas  escaping, 
however,  is  only  increased  by  the  amount  ot 
sulphuretted  hydrogen  produced,  or  say  about  25  per 
cent,  of  the  total  vohime  passed  into  the  towers,  so 
there  is  no  serious  ground  tor  apprehen.sion  on  this 
score.  The  ash  produced  by  this  proce.ss  seems  to  be 
in  no  way  inferior  to  that  obtained  by  the  ordinary 
ammonia  process. 

The  process  is  very  interesting  both  from  a  scientific 
and  practical  point  of  view,  as  it  combines  the  Leblanc 
and  ammonia  processes,  and  proposes  to  recover  the 
sulphur  in  the  alkali  waste  in  a  mercantile  form,  and 
so  extinguish  the  nuisance  from  the  waste  heaps  to 
which  I  have  already  alluded.  But  it  has  one  defect, 
and  that  is  it  will  produce  a  larger  quantity  of 
alkali,  and  this  is  serious,  as  there  is  apparently  more 
produced  at  present  than  the  market  will  bear.  It  is 
true  the  alkali  made  by  the  Leblanc  method  w-ill  take 
the  form  of  caustic  soda,  and  that  by  the  decompo- 
sition of  bicarbonate  of  ammonia  the  form  of  soda 
ash,  but  for  every  70  tons  of  caustic  soda  we  shall 
have  an  additional  100  tons  of  alkali. 

It  is  clear  therefore  that  if  the  process  is  successful, 
both  the  present  ammonia  soda  works  and  the  Leblanc 
alkali  works  must  still  further  reduce  their  output. 

I  have  in  the  foregoing  given  a  short  account  of  the 
alkali  industry  in  this  neighbourhood,  with  its  allied 
industries  of  copper  and  chlorine  products.  It  has 
of  course  attracted  round  it  other  industries  such  as 
the  manufacture  of  glass  and  soap,  but  these  are  now 
principally  in  St.  Helen.s,  Warrington,  and  Widnes, 
whereas  in  Liverpool,  where  there  were  seven  or  eight 
soap  works  in  1827,  there  are  now  only  two  small  ones. 

At  St.  Helens,  in  182!),  the  first  alkali  works  was 
erected,  and  there  were  then  only  five  small  glass 
works  ;  now  there  are  eight  alkali  works,  nine  large 
glass  works,  four  of  them  manufacturing  jilate  glass. 
Of  copper-smelting  works  there  was  only  one  in 
1829  ;  to-day  there  are  five,  and  two  copper-extracting 
works,  and  the  population  has  increased  from  14,251 
to  61,472  at  the  last  census. 

In  ^Vidnes  the  progress  has  been  still  greater,  as 
its  rise  as  a  manufactm-ing  town  dates  from  about 
1S48,  and  it  now  contains  15  alkali  works,  most  of 
them  of  large  size,  four  copper  works,  and  the  large 
soap  works  of  Messrs.  AV.  Ciossage  &  Sons. 


All  this  is  now  jilaced  in  jeopardy  by  the  advance 
of  chemical  industry.  Professor  Dumas,  in  address- 
ing the  Societe  d'Encouragement  pour  I'lndustrie,  in 
18G0,  at  a  time  when  by  the  Treaty  of  Commerce 
with  England  the  French  manufacturers  ^yere  about 
to  be  brought  into  competition  with  their  English 
rivals,  made  use  of  these  remarkable  words,  which 
contain  a  great  truth  ; — 

"  Europe  has  always  accepted  oi;r  supremacy  in  the 
chemical  arts.  Let  us  preserve  it  with  care.  It  is 
by  means  of  it,  and  of  its  unforeseen  conquests,  that 
the  balance  of  trade  is  often  overthrown." 

France  since  then  has  seen  her  supremacy  in  this 
•particular  direction  rudely  .shaken  by  Germany,  which 
has  made  enormous  strides  in  all  chemical  manu- 
factures. 

We  in  England  at  that  time  thought  ourselves 
quite  safe  from  all  foreign  competition,  but  w-e  are 
now  also  beginning  to  recognise  that  by  the  conquests 
of  science  the  balance  of  trade  may  be  altered. 
The  Leblanc  may  have  to  succumb  to  the 
ammonia  soda,  and  under  these  new  conditions 
foreign  countries  are  becoming  less  dependent  upon  us 
for  alkali.  If  chloride  of  magnesium  is  used  to 
replace  salt  as  the  raw  material  for  chlorine,  this  great 
chemical  industry  will,  of  necessity,  have  its  seat  in 
Stassfurt,  and  not  in  Lancashire.  In  a  paper  read 
before  the  Manchester  Section,  Mr.  Levinstein  quotes 
from  a  speech  by  Professor  Bayer  (the  discoverer  of 
artificial  indigo),  in  which  the  learned  professor 
showed  how  Germany  had  succeeded  by  means  of  her 
intellectual  achievements  in  wresting  from  France 
and  England,  countries  superior  in  natural  resources, 
a  source  of  national  wealth  in  the  colour  industry. 
Mr.  Levinstein  seems  to  be  of  opinion  that  at  the 
present  time  English  colouf  manufacturers  are 
i  placed  in  a  worse  position  than  their  (ierinan  rival.s, 
owing  to  the  higher  price  obtained  by  English  alkali 
makers  for  their  products,  and  that  the  latter  are 
unable  to  compete  with  the  Germans  because  for 
special  reasons  sulphuric  acid  and  soda  ash  are  at 
!  present  dearer  in  England  than  in  Germany. 
Although  I  have  no  reason  to  doubt  his  statements 
so  far  as  the  price  of  alkali  in  Germany  is  concerned, 
the  fact  that  the  German  manufacturers  sent  a  parcel 
of  caustic  .soda  to  England,  and  that  ammonia  soda 
t  of  German  make  is  ottered  at  £5  10s.  per  ton  in 
London,  proves  nothing  as  to  the  normal  price  of 
alkali  in  the  two  countries.  I  have  no  doubt  the 
I  Leblanc  makers  themselves  would  sell  58  per  cent. 
I  soda  ash  in  London  at  £5  IDs.  per  ton,  if  they  could 
not  dispose  of  their  alkali  to  better  advantage  in  the 
shape  of  caustic  soda,  and  it  is  well  known  that 
I  Messrs.  Brunner,  ilond  A-  Co.  are  prepared  to  meet 
any  competition  of  the  German  alkali  manufacturers 
either  in  this  country  or  abroad. 

But  Mr.  Levinstein's  second  and  more  serious 
complaint  refers  to  sulphuric  acid.  I  think  he  rather 
exaggerates  the  advantages  we  possess  in  the  price 
'  of  the  raw  materials,  pyrites  and  nitrate  of  soda, 
since  freights  to  Antwerp  are  as  low  as  to  our  own 
ports,  and  the  internal  carriage  throughout  Germany, 
whether  by  canal  or  railway,  is  very  reasonable. 
Although  German  labour  in  this  department  is  lower 
than  in  England,  I  think  any  of  our  large  alkali 
manufacturers  are  able  to  make  sulphuric  acid  as 
cheaply  as  his  German  rival,  and  if  it  pays  the  German 
manufacturer'to  deliver  acid  of  66  Beaume  at  i'.3  jier 
ton,  it  can  only  be  because  the  cost  of  delivering  from 
the  Griesheim  works  to  Frankfort  is  less  than  from  the 
English  alkali  works  to  the  place  where  the  acid  is 
consumed.  The  ((uestion  of  transportation  is  a  very 
serious  one,  and  English  mar.ufacturers  are 
undoubtedly  heavily  handicapped  by  the  difficiUties 
put  in  their  way  by  the  railway  companies. 
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If  the  quantities  of  sulphuric  aud  hydrochloric 
acid.s  consumed  in  one  (Jerman  colour  works  are 
Senerally  so  large  as  the  figures  given  Viy  Mr. 
Levinstein  imlicafu,  tlie  Eiiglisli  alkali  manufacturer 
will  |iray  that  several  of  these  works  may  be  erected 
in  I'.ugland  and  so  relieve  the  Leblanc  makers  of 
their  acids. 

As  to  the  remedy,  I  (luite  agree  with  ^Mr.  Levin- 
stein, that  it  is  not  the  theoretical  chemist,  but  the 
chemical  engineer  that  fails  us. 

'I'he  records  of  the  progres.s  of  the  alkali  manufac- 
ture show  that  most  of  the  processes  now  used  are 
old,  and  that  it  is  in  the  apparatus  employed  that  the 
greatest  imi)rovements  have  been  made  ;"but  while  a 
few  of  our  manufacturers  liave  shown  that  they  fully 
recognise  this,  it  is  very  difficult  to  find  a  manage"i 
who  has  a  knowledge  of  engineering  combined  with 
a  knowledge  of  chennstry.  Such  men  must  be 
educated,  and  it  is  only  now,  after  the  Germans  and 
French  have  shown  the  way  for  forty  years,  that  we 
are  beginning  to  follow  in  the  path. 

This  laboratory,  in  which  we  are  met.  is  Init  a  sign 
<'S  the  movement  that  is  in  progress,  and  om- Chair  of 
Engineering  in  Liverpool  has  only  been  founded  one  : 
year,  but  I  look  forward  to  the  not  distant  day  when  ! 
by    means    of  improved   secondary   education,   and  i 
the   work  of  institutions   like   Owens   College,  and 
University  College,  Liverpool,  our  manufacturers  will  1 
be  able  to  find  men   ready   to    carry  on,  with  even  1 
greater  success  than    in  the  jiast,  a  large  portion  of 
the  great  chemical  industry  of  the  world. 

Sir  Henry  Roscoe,  M.P.,  moved  that  the  hearty 
thanks  of  the  Society  l)e  accorded  to  the  President,  , 
ilr.  E.  K.  ^Muspratt,  for  his  valuable  address.      He  ' 
said  it  was  a  matter  for  congratulation  that  one  who 
bore  the  name  of  Musja-att  should  have  jiresided  on 
that  occasion,  for  that  name  was  connected  intimately  ; 
with  the  birth,  rise,  and  progress  of  one  of  thegreatest  | 
of  English  chemical  industries.     He  took,  moreover, 
that  opjiortunity  of  expressing  the  sincere  sympathy 
of  the  Society  with  the  family  regarding  thedeathof 
Mr.   James  Musjiratt,   the  originator  of  that  great 
industry. 

Jlr.  ])\\w  Howard  (tlie  President-elect)  seconded 
the  motion,  and  it  was  carried  with  acclamation. 

THE  NE,\T   ANNUjVL  MEETING. 

Mr.  E.   C.   C.   Stanford  then   moved   that    the  ' 
Society  shouhl  meet  next  year  in   (Masgow,  the  seat 
of  the  Glasgow  and  Scottish  Section,  and  he  assured 
the  memliers  that  they  would   there  receive  a  hearty 
reception  and  a  warm  welcome. 

^Ir.  TvuKii  seconded  the  motion,  and  it  was  unani- 
mously adojttcd. 

AOTKS  OF   THANKS. 

On  the  motion  of  Mr.   Tyuer,  seconded  by  :Mr. 
LuDWii;  MoND.  a  hearty  vote  of  thanks  was  then 
l)assed  to  Mr. 
vices  to  the  Soci 

A'otts  of  thanks  were  ahso  given  to  .Mr.  It".  Weldon 
for  the  i)resentation,  in  accordance  with  the  known 
wish  of  his  fatiier,  of  the  valnalile  collection  of  the 
scieiit  itic  books  of  the  latter  to  the  Society,  and  to  tlie 
Council  ami  Senate  of  the  University  College  for  the  , 
use  of  tlie  lecture  theatre. 

ALTERATIONS  IN   BYE-LAWS,    AND  THE   RAISING   OF     ! 
THK   ANNITAL  SLBSCKIPTION   OF   ME.MBERSlllP.  i 

Uiion  {he  motion  of  :Mr.  John  Spii.leu,  seconded  i 
by  Mr.  C.  C.  Hi -RHiNsoN,  it  was  resolved,  "Tiiattho  1 
following  alterations  be  made  in  the  liye-laws"  :—      I 

Hye-law  1.— Tliat  the  words  "ami  is  established  in 
accordance  with   the  provisions  of    the    Literary  and 


Scientific  Institutions  Act,  1854,"  be  added  after  the 
word  "  Industry." 

live  law  5. — That  the  word  "or"  lie  inserted  in  the 
third  line  thereof  between  tlic  words  "Council"  aud 
"  a  iinifossioiial." 

I'.ye  law  27. — That  llie  words  "One  (Siiinea  "  in  tlie 
lirsl  line  thereof  be  replaced  by  the  words  "Twenty-live 
Shillings." 

liyelaw  29.  — That  the  wonls  "is  more  than  four 
months  in  arrear,"  in  tlic  second  line  thereof,  lie  replaced 
liy  the  words  "  has  not  liecii  ]iiiiil." 

]!ye-law  H7.  — That  the  word  "President"  in  the 
second  line  thereof  he  replaced  by  the  word  "Cliair- 
iiiaii." 

Jiyel.aw  42. — That  the  words  "  is  in  arrear  with  '  be 
replaced  by  the  words  "  has  not  paid." 

li\  claw  4!).— That  the  date  "."ilst  of  December"  he 
rejilaced  by  the  date  "  l.'ith  of  .(line.  ' 

live-law  ,'54. — That  the  word  "given,"  in  the  last  line 
but  one  thereof,  lie  replaced  by  the  word  "posted." 

ilr.  D.wiD  HoWAUD  proposed  the  reajipointment 
of  Messrs.  Theobald  Brothers  it  iliall  aa  auditor.s, 
a  ] proposal  which  was  seconded  and  carried. 

The  result  of  the  scrutiny  of  the  balloting  ]ia)iers 
was  now  reported  by  the  scrutineers,  and  showed  that 
the  following  had  been  elected  ordinary  members  of 
Council  : — 


S.  A.  Sadler. 
John  CaUlerwood. 
John  Paltinson. 
Ellstaee  Carey. 
l.e«  19  'r.  W'ritrht. 
S.  11.  Johnson. 


Dr.  John  Evan,s.  F.n..S. 

Henry  JJoulton. 

Ivan  I.L'xinslein. 

!Sir    Bernhard    yanuielson, 

Hart..  M.P. 
Sir  C'has.  Tennant.  Hart. 
K.  Forboa  C'ari.ienter. 
The  noniinalions  of  Council  for  President.  Treasurer,  Foreign 
Secretary,  and  Vice  Presiilenls  are  confirmed. 

(Si'i/HCd)  -M.mKO  K.  Fi.F.TCUKK. 

A.  NllK.MA.N  T.vrK. 
An.  LlKllMAN.N. 

The  following  is  therefore  the  composition  of  the 
Council  for  188ti— 1887  :— 

Frcsidtnt :  David  Howard. 
I  'ice-Pi'esidvnts  : 


Sir  I.  Lowthian  Bell,  Bart., 

F.It.S. 
I'lol  James  Dewnr,  F.lt.S. 
Dr  I'eter  Gricss.  F.K.b. 
lir.  Fenlinaial  Hurler. 


K.  K.  Mnsiiralt 
.  I'ei 


Dr.  \V.  H. 


kin.  F.1!..S. 


Sir    H.    K.    Roscoc.    JI.P., 

F.K.S. 
Jolin  Spiller. 
K.  C.  C.  .Stanford. 
J.  f.  Steven>on,  M.P. 
John  WiUianis. 
Philip  J,  Woi"bley. 


Mtinbrrs  of  Council : 


John  Calderwood.  F.U.S.K. 

Kustace  Carey. 

It.  Forbes  Carpenter. 

llcmv  Doulton. 

Dr.  John  Kvana,  F.Ii.S. 

.s.  H.  Joliii^dii. 

Ivan  Levinstein. 


John  Pattinson. 

S.  A.  Sadler. 

Sir    H.    Samuelson,    Bait., 

M  1'. 
SirChas.  Tennant,  Bart. 
Lewis  T.  Wright. 


Trcafiurcr:  E.  Rider  Cook. 
Foreign  Secrdarn :  LudwiR  Mond. 

THE   ANNUAL  DINNER. 


1.,    ,.    ,,•  r      1-  The  Annual  l)inner  of  the  members  of  tlio  Society 

li    IV.    Hiuspratt  for  his  vahwble  ser-    of  Chemical  Imlustry  was  held  in  the  Adclphi  IL.tei, 
letyas  1  resident  during  the  past  year.  1  Liverimol,  on  Wednesday  evening.     TJiero  was  a  fair 

atteiuiance,  but  it  was  .scarcely  so  large  as  on  some 
previous  occasions  of  a  similar  character.  The  chair 
was  occupied  by  the  President  (.Mr.  h'.  K.  Mnspratt), 
who  wassuiijiorted  by  Sir  H.  E.  lioscoe,  .M.P.,  F.lt.S., 
Sir  James  Picton,  Mr.  David  Howard  (the  President- 
elect), Mr.  Ludwig  Mond,  Prof.  J.  Campbell  Rrnwn, 
Mr.  Ivan  Ijeviiistein,  and  Dr.  Hill  (.Mayor  of  lioot'e), 
and  others.  The  usual  loyal  toast  having  been  pro- 
po.sed  and  duly  honoured. 

Sir  Hknuv  PioscoF,  >1.P..  F.P.S.,  proposed  "The 
City  and  Trade  of  Liverpool."  cmipling  with  it  tlie 
name  of  Sir  .lames  Picton.  He  referreit  to  the  fact 
tiiat  it  was  intended  to  hold  a  Jubilee  I'^xhiliition 
ue.xt  year  in  Jlaiichester,  in  which  the  illustration  of 
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the  chemical  industries  and  their  advance  daring  the 

Yictoriaii  ora  will  be  a  priiiciiial  feature. 

Sir  Ja.mics  Pictun,  in  re.s]ion.se,  referred  to  the  con- 
nection of  the  Roscoes  with  Liverpool,  and  said  that 
the  family  showed  no  signs  of  falling-  off  in  the  third 
generation.  He  defined  the  science  of  chemistry,  or 
perhaps  applieil  chemistry,  as  the  bringing  to  bear  of 
certain  of  the  forces  of  nature  upon  natural  sub- 
stances, so  modifying  them  as  to  render  them  .service- 
able for  mankind.  As  an  outsider,  he  thought  that, 
much  as  chemists  had  done,  they  were  still  open  to 
reproach  in  regard  to  the  state  of  affairs  in  the  neigh- 
bourhood of  some  of  their  w^orks  ;  for,  although  he 
had  been  informed  that  in  .some  cases  Widnes  and 
St.  Helens  were  regarded  as  sanatoria,  and  patients 
were  occasionally  taken  there  to  inhale  the  atmo- 
sphere, people  did  not  take  their  families  there  as 
they  took  them  to  Buxton.  Cologne,  too,  with  its 
three  hundred  stinks,  was  the  home  of  the  manufac- 
ture of  theijueen  of  perfumes.  The  story  of  chemical 
discovery  was  far  from  being  yet  told,  and  the  man 
who  could  reduce  the  metal  aluminium  from  the 
abundant  clay  at  a  low  cost  would  deserve  a  good 
reward. 

In  proposing  the  toast  of  "  The  (Juests,"  which  was 
responded  to  by  Dr.  Hill,  Mayor  of  Rootle,  Dr. 
Cajipbell  BiiowN  said  that  on  one  occasion  he  had 
actually  been  a.sked  to  prepare  some  Widnes  gas  for 
administration  to  a  i)erson  who  was  ill. 

The  Phesident  ne.xt  gave  the  toast  of  the  evening 
— "The  Society  of  Chemical  Industry."  He  said  the 
fact  that  it  now  nundiered  over  two  thousand  members 
showed  that  it  tilled  a  void  in  the  world  of  societies 
which  had  sprung  up  during  the  present  century.  As 
Sir  Lyon  Play  fair  said  in  his  address  to  the  British 
Association,  the  competition  of  nations  now  was  a 
competition  of  knowledge  and  of  science,  and  it  was 
only  by  the  po.ssession  of  these,  in  an  e(iual  if  not 
superior  degree,  that  we  could  expect  to  hold  our  own 
with  the  other  industrial  nations  of  the  woild.  By 
theapplicationof  science,  and  particularly  of  the  science 
of  chemistry,  we  had  seen  in  those  yiarts  of  Russia 
only  lately  conquered  from  the  Turks  a  wonderful 
e.xtension  of  trade  and  commerce.  The  port  of 
Batoum,  where  there  was  an  enormous  trade  in  i)etro- 
leum,  was  an  instance  of  how  the  application  of 
science  was  gradually  altering  the  balance  of  trade  ; 
and  there  were  many  other  instances  of  it.  The 
application  of  petroleum  instead  of  coals  as  a  motive 
power  in  ves.sels  would  certainly  effect  a  remarkable 
change  in  the  commerce  of  the  world.  In  coupling 
with  the  toast  the  name  of  ilr.  David  Howard,  the 
President-elect,  he  alluded  to  the  fact  that  Mr. 
Howard  was  a  member  of  a  firm  established  so  far 
back  as  the  year  1789,  or  aViout  thirty  years  after 
the  birth  of  modern  chemistry  in  the  discovery  of 
oxygen. 

Mr.  Howard,  in  responding  to  the  toast,  said  he 
thought  the  Germans  were  our  most  dangerous  rivals 
in  chemical  science,  but  he  did  not  think  we  need 
fear  them  if  we  devoted  patient,  unceasing  work  and 
indomitable  courage  to  the  development  of  chemical 
science  and  chemical  industry  combined.  The  rivalry 
must,  however,  be  a  friendly  one,  for  how  coidd  they 
be  at  enmity  with  a  people  from  whom  they  had 
learned  .so  much.  He  himself  had  received  his  che- 
mical training  from  Professor  Hofmann,  in  the  , 
glorious  old  cockpit  of  the  College  of  Chemistry.  1 
Undoubtedly,  the  study  of  pure  science  was  much 
more  attractive  than  the  develoimient  of  applied 
science.  Pure  science  was  the  I'egasus  that  soared 
aloft,  but  we  were  bound  to  ])Ut  him  to  the  plough  ; 
and  though  he  might  not  like  it,  we  should  find  that 
he  would  be  an  invaluable  animal  for  the  most  homely 
and  useful  work.   Pure  science  could  tell  us  what  was 


I  the  composition  of  the  stars,  but  it  could  also  tell  us 
I  what  to  do  with  our  sewage.  So,  if  only  we  were 
I  content  to  take  the  teachings  of  pure  science,  and  put 
to  them  all  that  hard  work  which  used  to  characterise 
Englishmen— and  he  did  not  think  it  would  be  found 
that  the  race  had  degenerated — he  thought  we  should 
find  that  there  was  a  future  of  great  prosperity  for 
our  commercial  industry,  even  greater  than  it  had 
enjoyed  in  the  past. 

The  toa.sts  finally  proposed  and  responded  to  were, 
"  The  Health  of  the  President,"  and  "  The  Officers  of 
the  Society." 

THE  E.\CURSIOXS,   ETC. 

The  International  Exhibition  in  Liverpool  was 
visited  by  a  number  of  the  members  on  Wcdnoidttii 
iiftcrniion,  whil.st  others  visited  and  ins])ected  the 
Sugar  ^Vorks  of  Messrs.  Crosfield,  Ijarrow  A'  Co. 

Oh  Tliursdfty  mnrninfi  a  considerable  number  of 
members  embarked  at  the  Prince's  Landing  Stage,  on 
a  special  saloon  steamer,  for  a  trip  on  the  Ixiver 
ilersey.  The  North  ])ocks  were  entered,  and  the 
New  Floating  Docks,  (Jraving  Docks,  with  the 
Hydraulic  Machinery,  were  visited  and  in.spected.  The 
New  (irain  Warehouses  and  P'levator  were  then 
visited,  and  a  large  Transatlantic  Steamer,  on  which 
lunch  was  provided.  An(]ther  iiortion  of  the  visitors 
called  at  Seacombe,*  and  lunched  there.  The  party 
then  proceeded  to  the  Ship-building  Yard  of  Messrs. 
Laird  Bros. 

On  Fndaij  two  parties  were  organi.sed,  one  for 
visiting  Widnes,  the  other  St.  Helens.  The  former 
visited  the  Soa])  Works  of  Messrs.  Go.ssage  &  Son.s, 
the  Alkali  Works  of  Messr.s.  Caskell,  Deacon  it  Co., 
and  Messrs.  The  Tharsis  Sulphur  and  Copper  Co., 
Limited  ;  the  latter,  the  Collieries  at  Sherdley,  of 
Messrs.  Bourne  ct  Robinson,  and  the  (Jlass  Work.s'of 
Messrs.  Bishop  A'  Co.  In  the  afternoon  the  London 
and  North-\Vestern  Steel  and  Railway  Works  at 
Crewe  were  visited,  and  on  the  return  to  Liverpool 
an  informal  Wind-uii  Dinner  was  partaken  of  at  the 
Adelphi  Hotel. 

THE  fONVEESAZIOXE  AND   RECEPTION. 

On  Thuiadity  evi-nin.(f,  at  eight  o'clock,  the  President 
held  a  Reception  at  the  Walker  Art  Gallery.  Some 
excellent  instrumental  music  and  singing  were  pro- 
vided, and  the  Conversazione  was  attended  by  about 
four  hundred  ladies  and  gentlemen. 


iLonOon  Section. 


Chemical  Society's  Hooms,  IIurlington  IIou.se. 


Chaivman:  David  Howard, 


Committee  : 


Sir  F.  A.  Abel. 

H.  K.  Annstiong. 

\y.  Lant  Carpentor. 

W.  Crowder. 

C.  Graham. 

S.  Hall. 

A.  K.  Huntington. 


R.  Messel. 

H.  K.  K.  N'ewlands. 

B.  Redwood. 

T.  Royle. 

John  Spiller. 

G.  0.  Trewby. 

J.  Williams, 


Local  Sec.  and  Treasure/- :  Thos.  Tyrer, 
Garden  Wharf,  Church  Road,  Battei'sea,  S.W. 


Notices  of  papers  and  communications  for  the  meetings  to  be 
sent  to  the  Local  Secretary. 

*  At  Seacombe  a  group  of  the  members  was  formed,  and 
very  successfully  photographed  by  jVIessrs.  Robinson  & 
Thompson,  57,  Hold  Street.  Liverpool,  from  whom  unmounted 
or  mounted  reprints  may  now  be  bad  on  application  at  a 
reason.ible  cost. 
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litjcrpool  Section. 

chairman  :  Prof.  J.  Campbell  Brown. 
Vice-Ckaii-inan :  l)r,  F.  Hurter. 


Committee  : 


J.  Affleck. 
E.  G.  Ballard. 
Ernest  Bibby. 
H.  Brunner. 
J.  C.  Gamble. 
B.  Herman. 


F.  Hurter. 
J.  W.  Kvnaston. 
E.  K.  JIuspratt. 
Jas.  Simpson. 
A.  Norman  Tate. 
Alexander  Watt. 


Local  Sec. :   W.  P.  Thompson.  C.  Lord  Street,  Liverpool. 

Kotices  of  papers  and  communications  tor  the  meetings  to 
be  sent  to  the  Local  Secretary. 


Qgancbcstcr  Section. 

Chairman:  Sir  H.  E.  Roseoe,  M.P. 
f'iceChairman  :  I.  Levinstein. 


Committee  : 


Dr.  Bowman. 
R.  F.  Carpenter. 
C.  Estcourt. 
H.  Grimshaw. 
Peter  Hart. 
Dr.  Gerland. 


C.  Schorlenimer. 
Dr.  Scbunck. 
lir.  Watson. 
Wni.  Thomson. 
L.  Siebold. 
Dr.  Hew  itt. 


Local  Secretary  : 

J.    Carter-Bell,    Bankfleld.    The    Cliff,    Higher    Broughton, 

Manchester. 

Xotices  of  papers  and  communications  for  the  meetings  to 
be  sent  to  the  Local  Secretary. 

A    NEW    SYSTEM    OF   FILTRATION    FOR 
LARGE   QUANTITIES  OF    WATER. 

BY     ALPH.     STEIGEE, 

Consitltiitg  Enyitxcer. 

From  the  earliest  up  to  the  present  times  the  supply 
of  pure  water  for  the  population  of  towns  has 
always  been  considered  a  question  of  the  utmost  im- 
portance ;  it  is  a  question  which  even  now-a-days 
occupies  the  minds  of  engineers,  chemists,  sanitary 
officers  and  magistrates. 

When  our  ancestors  of  many  centuries  ago  began 
to  settle  down  in  enclosed  colonies  called  towns,  the 
latter  could  not  be  more- favourably  situated  than  on 
rivers,  and  all  over  Europe  we  find  traces  of  such 
towns,  while  away  from  rivers  there  was  hardly  any- 
thing found  to  prove  the  former  existence  of  colonies. 
In  these  times  the  rivers  were  almost  the  only  way 
of  transit  of  commerce,  and  may  at  the  same  time 
have  been  sufficient  for  the  supply  of  water  for 
domestic  purposes.  In  any  case  there  were  not  the 
same  difficulties  and  circumstances  which  in  the 
present  time  accompany  the  question  before  us.  In 
consequence  of  civilisation  and  the  development  of 
industries  the  density  of  the  population  of  towns  is 
continually  increasing,  and  while  the  want  of  water 
necessarily  increases  in  the  same  proportion,  the 
water  of  the  rivers,  ponds,  etc.,  becomes  polluted  by 
the  waste  of  all  kinds  of  manufactories  and  even 
animal  excrements.  Water  from  wells  is  very  seldom 
abundant  near  towns,  and  therefore,  acknowledging 
the  necessity  of  clear  water,  without  odour  or  taste, 
for  drinkiirg  and  other  imrposes,  the  question  of  a 
large  supply  of  such  water  is  rendered  very  difficult. 

Two  ways  have  hitherto  been  followed  to  inovide 
towns  with  a  sufficient  (juantity  of  water:  jirftli/,  by 
cocducting  the  vater  from  distant  j places,  lakes,  or 
rivers  to  the  towns,  as  has,  for  instance,  been  done 
for  the  water  supply  of  Yienna,  Paris,  Liverpool,  etc. ; 
and  secondly,  by  the  erection  of  large  sand-filters  as 
have  first  been  erected  in  Chelsea  for  the  water 


supply  of  the  metropolis,  now  over  fifty  years  ago. 
Enormous  sums  have  been  expended  by  large  and 
even  small  comnuinities  for  carrying  out  both  pro- 
jects, and  give  ample  evidence  of  the  importance  of 
the  object  in  question.  However,  the  result  in  many 
cases  was  not  in  proportion  to  the  cost,  and  the 
excellent  report  of  the  River  Pollution  Committee 
in  1874  has  clearly  shown  that  the  sand-filters  do 
not  remove  the  soluble  organic  matter  from  the 
water.  But  it  has  been  reserved  to  the  last  few 
years  to  discover  something  much  worse  than  even 
this.  It  is  the  undeniable  fact  that  the  water  contains 
a  large  amount  of  micro-organisms,  the  originators  of 
epidemic  diseases. 

In  many  places  and  on  different  occasions  it  has 
been  observed  that  people  using  a  certain  kind  of 
water  were  infected  by  these  diseases,  whilst  others 
using  water  from  another  source  were  not  infected  ; 
it  has  even  bee«  possible  to  trace  the  water  sujiply 
from  the  way  the  disease  followed.  It  is  unnecessary 
to  prove  these  facts  here  ;  but  we  may  be  allowed  to 
mention  that  in  the  town  of  Zurich,  a  few  years  ago, 
when  the  typhoid  fever  raised  the  percentage  of 
mortality  considerably — which  was  attributed  to  the 
quality  of  the  water  drawn  from  the  lake  of  Ziirich 
and  filtered  through  sand-filters,  used  in  some  jiarts 
of  the  town — it  was  taken  into  consideration  whether 
better  water  could  not  be  obtained  from  the  wells  in 
Waeggithal,  Ct.  Schwyz,  which  project  would  have 
cost  tremendous  sums  of  money,  and  besides,  it  was 
stated,  that  during  some  parts  of  the  year  even 
this  water  was  not  free  from  bacilli,  and  might 
convey  the  origin  of  epidemic  diseases. 

In  most  places  where  sand-filters  are  used,  the 
water  from  the  supply  is  found  to  have  a  distinct 
taste  and  odour  of  organic  matter  in  a  state  of 
putrefaction  during  warm  weather,  as,  for  instance, 
in  ^Manchester,  rendering  the  water  almost  unfit  as 
a  beverage.  In  consequence  of  this  we  find  in  all  the 
houses  of  the  better  class  special  carbon  filters, 
through  which  the  water  is  again  filtered,  but  these 
small  filters  are  only  for  the  privileged  classes  which 
can  afl'ord  to  pay  for  them,  while  the  poorer  people 
have  to  be  satisfied  with  the  water  as  it  issues  from 
the  sand-filters,  containing  certain  quantities  of 
suspended  organic  matter. 

As  regards  the  small  house-filters,  of  which  the 
filtering  substance  consists  mainly  of  animal  charcoal 
or  spongy  iron,  it  must  be  said  that  they  are  so  far 
excellent  filters  during  a  certain  time,  retaining  even 
micro-organisms,  but  they  do  not  prevent  thedevolop- 
ment  of  the  latter,  and  become  occasionally  a  real 
eldorado  for  the  growth  of  micro-organisms.  The 
same  occurs  in  sand-filters.  The  best  and  purest 
water  from  them  is  obtained  a  short  time  after  they 
have  been  in  action,  when  the  pores  have  been  ren- 
dered finer  by  the  deposits  of  suspended  matter.  But 
the  organic  matters  begin  to  grow,  jirevent  the  whole 
amount  of  water  from  passing  through  the  filtering 
substances,  or  it  forces  its  way  through,  carrying  with 
it  organic  matters  which  are  deposited  in  the  niain- 
jiipes  conducting  the  water  to  the  place  of  consump- 
tion. It  is  then  found  necessary  to  clean  the  filters, 
for  which  purpose  the  whole  filtering  mass,  sand  and 
stcnes,  must  be  taken  out,  carefully  washed,  and 
afterwards  put  into  the  jilace  again,  a  work  which 
rKiuires  a  considerable  length  of  time,  during  which 
the  filtration  is  interrupted  and  which  also  causes 
great  and  continued  expcii.=e.  When  the  filters  are 
at  work  ngain,  the  source  of  growth  of  micro- 
organisms is  nut  only  in  the  water  before  and  in  the 
filter,  but  also  afterwards,  and  the  filtered  and  pure 
water  will  become  infected  by  organic  matter  ;  this 
may  have  been  the  case  in  Zurich,  in  Manchester, 
and  many   other  places.     But  even  if    not,  micro- 
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organisms  appear  again  in  filtered  water,  as  we  learn 
from  Dr.  P.  FranklaucFs  interesting  paper  on  "  New 
aspects  of  filtration  and  other  methods  of  water 
treatment,"  even  if  immediately  after  filtration  no 
such  organisms  could  be  found.  This  must  neces- 
sarily raise  the  question  whether  the  presence  of 
these  organisms  in  the  water  could  not  be  prevented, 
or  whether  they  could  be  destroyed  in  such  a  way 
that  they  offer  no  more  danger  of  epidemic  disease. 

We  have  taken  into  consideration  above  the  high 
value  of  pure  water  for  the  supply  of  the  population 
in  general,  and  I  must  now  turn  to  the  different  in- 
dustries requiring  also  a  pure  water,  at  least  to  a 
certain  degree.  I  mention,  in  the  first  in.stance,  the 
breweries,  for  which  a  pure  water  is  of  vital  impor- 
tance. 

The  process  of  fermentation  in  brewing  still 
remains  in  mystic  darkness,  and  it  has  as  yet  not 
been  scientifically  established  why  in  one  case  the 
yeast  thrives  well  and  produces  an  excellent  fermen- 
tation, while  in  another  case  the  development  of  the 
yeast  is  most  incomplete  and  insufficient.  It  has 
only  been  confirmed  that  foreign  substances,  and 
chiefly  low  organisms  suspended  in  the  water,  are  the 
principal  cause  of  preventing  the  growth  of  the 
yeast.  The  principal  breweries  of  Frankfort-on-the- 
Maine,  which  are  using  the  very  pure  water  of  the 
abundant  wells  which  supply  that  town,  obtain 
an  excellent  and  quick  fermentation,  while  other 
breweries,  less  fortunate  in  the  resources  of  their 
water,  cannot  obtain  such  satisfactory  results  without 
erecting  perfect  sand-filters,  taking  up  an  area, 
which  can  only  be  done  at  great  expense,  and  further, 
causing  continued  and  considerable  working  expen.se. 

Paper  mills  also  require  a  very  pure  water,  and  in 
such  large  quantities  as  would  be  sufficient  for  a 
small  or  middle-sized  town.  SO  to  120  gallons  of 
water  are  required  for  the  manufacture  of  one  pound 
of  jiaper,  and  it  is  evident  that  such  large  quantities 
can  hardly  be  obtained  without  a  perfect  system  of 
filtration.  The  value  of  pure  water  for  the  manu- 
facture of  certain  of  the  better  qualities  of  paper  is 
best  illustrated  by  stating  that  1  per  mitle  af 
certain  impurity  in  the  water  may  render  the  paper 
unsaleable  ;  in  other  words,  a  perfect  filtration  is 
capable  of  raising  the  value  of  the  manufactured 
goods. 

Chemical  works,  bleaching,  dj-eing  and  finishing 
works  also  require  pure  water,  and  in  many  cases,  not 
having  their  own  filters,  draw  their  water  from  the 
supply  of  the  town,  ]iaying  heavy  rates  for  it. 

From  the  foregoing  the  following  facts  are  derived  : 
( 1 )  pure  water  is  of  an  absolute  necessity  for  almost  any 
purpose  ;  {i)  the  ordinary  sand-filters  do  not  answer 
in  most  cases,  because  they  are  not  able  to  remove  the 
organic  matter  ;  (3)  they  take  too  much  space  and 
cause  too  much  expense  for  the  erection  and  the 
working  ;  (4)  filters  using  spongy  iron,  charcoal  and 
other  material  are  too  expensive  if  used  for  large 
quantities  of  water,  and  the  small  house-filters  are  a 
privilege  of  those  who  can  afiord  to  jiay  for  it. 

This  at  once  tells  us  what  we  must  expect  from 
a  really  good  system  of  filtration,  and  what  the  con- 
ditions of  a  perfect  filter  are  ;  we  may  number  them 
as  follows  : — 

1.  The  filters  must  purify  tlie  water  chemically 
and  mechanically. 

2.  They  must  destroy  the  life  of  geims  and  micro- 
organisms. 

3.  Their  cleansing  must  be  made  easy  and  without 
causing  great  expense. 

4.  They  must  be  more  economical  with  regard  to 
space  and  cost. 

Since  the  introduction  of  sand-filters  scarcely  any 
improvement  in  their  construction  has  been  made, 


and  the  sand-filters  of  the  present  time  are  of  the 

same  style  as  fifty  years  ago.  The  system  of  filtration 
which  I  am  going  to  describe  may  be  mentioned  as 
the  first  and  most  important  progress  in  the  filtering 
of  large  quantities  of  water.  It  fulfils  all  the  above- 
mentioned  conditions  in  a  most  etficient  and  satisfac- 
tory manner,  and  its  use  in  several  places  on  the  con- 
tinent for  many  years  proves  it  to  be  a  great  success. 
It  is  the  filtering  .system  of  Dr.  Gerson  in  Hamburg. 
According  to  the  above  conditions  of  a  good  filtra- 
tion, the  characteristics  of  this  system  are  as 
follows  : — 

1.  The  filtration  is  divided  into  a  preliminary  and 
a  secondary  filtration. 

2.  In  both  the  preliminary  as  well  as  the  secondary 
filters,  the  water  passes  through  the  filtering  sub- 
stances from  bottom  to  top. 

.3.  The  filters  are  cleansed  by  reverse  currents  of 
filtered  water,  the  changing  of  the  filtering  substances 
consequently  avoided  or  only  exceptionah 

4.  It  removes  and  destroys  most  of  the  micro- 
organisms suspended  in  the  water  by  the  peculiarity 
of  the  filtering  substance.=. 

The  impurities  in  the  water  being  of  difl'erent  size 
and  character,  the  preliminary  filters  are  intended  to 
remove  the  coarser  matter,  while  the  very  fine  low 
organisms  are  retained  by  the  secondary  filters.  The 
filtering  .substances  can  thus  be  selected  accordingly, 
and  are  of  difterent  kinds  and  fineness  in  both  filters. 
It  is  evident  that  thus  a  greater  filtering  capacity  is 
obtained,  and  that  the  preliminary  filters  for  the 
mechanical  action  can  be  working  under  high  pres- 
sure. Their  capacity  is  2C0  times  larger  than  the 
capacity  of  the  ordinary  sand-filters,  which  means 
that  for  the  same  quantity  of  water  they  take  only 
jin  of  the  space  of  the  latter.  They  always  work 
under  high  pressure,  which,  however,  does  not  exceed 
13  feet,  and  consist  of  two  tanks,  of  either  masonry 
or  iron,  which  are  connected  to  each  other,  and  form 
one  set  ;  they  can  alternately  be  cleansed  by  reverse 
currents  of  filtered  water  while  the  other  tank  is 
working. 

The  secondary  filters,  which  remove  the  fine 
organic  matter  suspended  in  the  water,  can,  accord- 
ing to  local  circumstances,  be  worked  either  under 
high  pressure  or  low  pressure  ;  in  the  first  case,  their 
capacity  is  about  half  the  capacity  of  the  preliminary 
filters,  and  the  total  pressure  for  both  filters  25  to  29 
feet,  while,  in  the  .secimd  case,  under  low  pressuie — 
namely,  about  32  inches— they  require  10  times  the 
surface  of  the  preliminary  filters,  but  still  exceed  the 
capacity  of  sand-filters  25  times. 

In  some  cases,  where  it  is  sufiicient  to  remove  only 
the  coarse  matter,  or  where  the  water  does  not  con- 
tain much  impurity,  a  preliminary  filter  alone  will 
suit  the  purpose,  as,  for  instance,  in  breweries,  for  the 
soaking  of  malt  and  washing  purposes,  whilst  the 
water  for  the  brewing  process  proper  can  pass  through 
a  secondary  filter  specially  put  in  for  this  purpose. 

It  is  evident  that  by  the  arrangement  of  this  double 
filter  the  water  is  thoroughly  freed  from  all  the  sus- 
pended matter,  and  the  water  has  to  pass  a  longer 
way  through  the  filtering  mass  than  in  ordinary  sand- 
filters.  This  process  is  similar  to  the  process  which 
takes  place  in  nature  in  the  filtration  of  rain-water. 
We  shall  soon  see  that,  while  the  mechanical  filtra- 
tion takes  place  principally  in  the  preliminary  filters, 
the  chemical  action  upon  organic  matters  is  accom- 
plished in  the  preliminary  as  well  as  in  the  secondary 
filters. 

The  chemical  action  must  obviously  not  be  caused 
by  soluble  substances,  as  their  presence  in  the  filtered 
water  would  render  it  unfit  for  almost  any  use,  be- 
cause of  the  odour  or  taste  or  chemical  action  of  the 
antiseptic.     The  filtering  substances  in  Dr.  Gerson's 
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filters  are  impregnated  with  the  almost  insoluble  tan- 
nate  of  iron,  and  thus  the  sponges  used  in  the  iireli- 
minary   tillers,   and   which  otherwise  are   liable  to  , 
decomposition  and  iiutrefaction,  become  imputrescible. 
Microscoincal  examination  of  such  sponges  shows  all 
the  fibres  filled  with  amorph  tannate  of  iron.    They 
are  used  in  the  preliminary  filters  in  a  compressed 
state,  and  can  easdy  bo  washed  without  losing  their 
quality.     Also,  the  sand  and  pumice-stone  used  in  the  | 
secondary  filters  are  impregnated  in  the  same  way, 
and  the  water  is  exposed  to  the  action  of  the  tannate  i 
of  iron  all  through  both  filters. 

The  antiseptic  ([ualities  of  the  tannate  of  iron  were 
known  for  a  long  time,  but  could  not  possibly  be 
better  demonstrated  than  by  the  following  striking 
fact :— The  po\)ulation  of  a  small  village  in  France, 
called  Besse-sur-Braye,  was  often  afflicted  by  typhoid  ! 
and  mucous  fever  about  fifty  years  ago,  and  the  mor- 
tality was  very  considerable.  Since  the  erection  of 
dye  works  on  the  river  above  the  village,  in  which 
tannate  of  iron  is  continually  used,  cases  of  the  above- 
named  diseases  are  very  scarce,  and  seldom  prove  fatal. 
The  waste  water  from  the  dyeworks  goes  into  the  river 
which  supplies  the  village  with  water  filtered  through 
the  soil,  which  becomes  impregnated  with  the  tannate 
of  iron.  The  manager  of  these  works,  Mr.  liolland, 
wrote  at  once  to  Dr.  Gerson,  when  he  heard  of  his 
filtration  system,  stating  that  he  could  only  attribute  , 
this  fact  to  the  action  of  tannate  of  iron.  I 

We  have  already  pointed  out  the  necessity  of  keep-  j 
ing  the  filters  clean,  and  the  difficulties  and  expense  ' 
incurred  in  this  respect  by  the  sand-filters.  Dr. 
Gerson  provides  dift'erent  means  for  cleansing  his 
filters,  which  are  most  efticient,  and  secure  a  better 
result  at  less  expense  in  money  and  time.  As  the 
water  enters  the  filters  at  the  bottom,  where  conse- 
(luently  the  suspended  matter  is  caught  and  retained, 
a  reverse  current  of  water  is  quite  sufficient  for  re- 
moving the  suspended  matter.  The  jiipes  supplying 
the  filter  with  water,  as  well  as  the  bottom  of  the 
filter,  are  provided  with  valves  specially  for  this  pur- 
pose, and  while  the  admission  of  water  to  the  filter  is 
stopped,  the  filtered  water  passes  through  the  filtering 
substances  in  the  opposite  direction,  and  is  emptied 
with  the  suspended  matter  through  the  valve  at  the 
bottom  of  the  filter.  In  six  to  ten  minutes  the  opera- 
tion is  finished,  and  the  filter  again  ready  for  use. 
])uring  the  cleaning,  the  filtering  substances,  which 
are  placed  in  layers  between  sieves,  may  be  com- 
pressed, and  thus  more  thoroughly  cleaned.  Should 
it  be  found  necessary  to  change  the  filtering  sub- 
stances, or  to  inspect  them,  this  can  be  done  in  the 
short  time  of  two  or  three  hours,  after  which  the 
filter  will  be  ready  again  for  use.  This,  however, 
occurs  only  exceptionally,  and  in  one  case  the  filtering 
substances  had  to  be  taken  out  for  a  thorough  wash- 
ing only  after  two  years'  use. 

I  have  already  stated  that  the  capacity  of  Dr. 
Gerson's  filters  is  much  higher  than  that  of  the 
ordinary  sand-filters.  The  illustrations  Figs.  l.\and  IB, 
in  the  scale  of  1  :  200,  shows  the  space  required  for  the 
same  capacity  by  the  sand-filters,  and,  with  Dr. 
Gerson's  system,  the  i)reliminary  filters  in  the  latter 
working  under  high  pressure  and  the  secondary 
filters  under  low  [iressure.  For  the  preliminary 
filters,  basins  of  concrete  may  also  be  used,  allowing 
existing  filtration  plants  to  be  converted  to  Dr. 
Gerson's  system. 

Fig.  -2  illustrates  a  filtration  plant  for  breweries,  in 
the  scale  of  1  :  50,  for  a  capacity  of  400  hectolitres 
(90,000  gallons)  j)er  twenty-four  hours— ((  being  the 
receiving  tank,  about  l(i  to  2ii  feet  above  the  top  of 
the  preliminary  filters,  /-  the  feeding  pipes,  c  the  pre- 
liminary filters,  (I  pipe  conducting  the  water  from 
the  preliminary  filters  to  a  small  tank,  e,  above  the 
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Fig.  4.— Batteky  of  Si.\  I'airs  of  Filtei!s, 
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secondary  filters, /and  u  pipes  feeding  the  secondary 
filters.  /(.  f  discharging  pipe  fur  the  filtered  water,  and 
X-  pipes  discharging  the  cleaning  water  from  the 
reverse  currents. 


Fig.  4  represents  a  battery  of  preliminary  filters' 
with  six  pair.s  of  cylinders,  which  take  up  a  space  of 
only  lO.'iO  square  feet,  while  the  secondary  filtration 
is  performed  in  a  tank  of  lOKi  square  feet  of  surface. 


1-12 


Fig.  3. 


Kic.  4a.— One  Single  Pbelimikary  Filter  for  A.strachax. 


Fig.  3  (scale  1:12)  shows  a  set  of  preliminary 
filters  and  a  sot  of  secondary  filters,  both  working 
under  high  pressure,  for  a  capacity  of  100  hectolitres 
(.33,000  gallons)  per  twenty-four  hours. 


This  plant  was  erected  for  the  city  of  Astraclian,  in 
Russia,  several  years  ago,  and  corresponds  to  a  capa- 
city of  .iOOO  hectolitres  (1,120,000  gallons)  per  twenty- 
four  hours. 
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Fig.  5  gives  another  instance  for  the  use  of  this  I 
filtration  system — namely,  for  the  supply  of  troops  ] 
with  drinking  water  on  tlie  march  or  in  camp.     It  is  | 
a  pump  connected  with  the  filters  fixed  on  a  vehicle.  I 
With   Mich   an   apparatus,   a   battalion   can,   in  the  i 
■shortest  time,  be  supplied  with  clear  and  pure  water,  | 
taken  from  whatever  it  may  be,  river  or  pond.  Officisil 
trials  with  this  portable  filter  have  already  been  made  | 
by  the  German  and  Italian  armies,  and  proved  most 
satisfactory.     Their  inll-oduction  depends,  of  course,  I 
upon  the  possibility  to  augment  the  number  of  vehicles 
for  the  army  ;  but  the  great  service  which  these  filters 


Un- 
flltered. 


Filtered 

through 

Dr.  Gerson's 

system. 


Residue.itterevaporation(130°C.)...   4'800  3-540 

Ammonia —  — 

Nitric  Acid traces  traces 

Hvilrochloric  Acid  (HCl) 0-59'2   0374 

0-.'>63 

1-100 
0  216 


Sulphuric  Acid  (H^SOi) 1-144 

Linie(CaO) MOO 

Magnesia  (MgO) 0-38'2 

0.\ygen  required  for  the  oxidation 

of  organic  matter 0-097 


0-070 


Fig.  5.— Port.vble  Fii,TEi;iNf:  Pu.Mr  for  (iuARRY  Purposes. 


would  render,  in  hot  climates  principally,  preventing 
diseases  spreading  amongst  the  troops, ^  is  of  greater 
importance  than  the  economy,  often  going  too  far,  in 
such  useful  implements. 

Before  concluding  my  description  of  these  filters,  I 
will  give  a  few  analyses  of  water,  giving  the  results 
obtained  from  sand-filters  in  comparison  with  Dr. 
(Person's  filters.  The  (juantity  of  organic  matter  has 
been  determined  by  the  consumption  of  oxygen  for 
their  oxidation  : — 

Oxygen. 
Analysis    by    the    German    Imperial  Sanitary 

Board — 

Water  from  the  Elbe,  unfiltered 0-36o 

Filtered  through  sand..  0-316 

Analy.sis  by  tlie  Clerman  Hygienic  Institute — 

Water  from  tlie  Elbe,  unfihered  0-4-20 

Filtered  through  sand 0-400 

Analysis  by  Dr.  Niederstedt,  in  Hamburg — 

Water  from  the  Elbe,  unfiltered  0-373 

Filtered  through  Dr.  Gerson's  filter 0-11 

Analyses  by   Messrs.    Senurier   &   Lubeen,   in 
Amsterdam  — 
Water  from  the  downs,  at  Amsterdam,  un- 
filtered         0-23 

Filtered  through  sand 022 

Water  of  the  Scbie,  near  Rotterdam,  un- 

liltered    029 

P'iltered  through  Dr.  Gerson's  filter 0-17 

Analysis    by    Mr.    Stein,    Town     Chemist    at 
Copenhagen — 

Water  from  the  canal  of  the  water  su]iply, 
cleared  through  standing : 


Microscopiatl  Examination, 


Unfiltered  water. 

Tails  of  alga',  vortochacc-e, 
infusoria',  wire  bacteria-, 
dust  bacteria',  oscillarisc;p, 
palmeHacea?,  pediostocK, 
desmediace,  diatomea', 
green  wire  alga?,  living 
crabs,  and  some  urchins. 


Water  from  Dr.  Gerson's 

filters. 
No  organisms  found. 
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NOTE  ON  SACCHArJNE. 

BY  IVAN   LEVINSTEIN. 

At  the  meeting  of  the  Liverpool  Section  held  on 
May  0,  1886,  the  question  was  raised  by  Mr.  Brunner 
as  to  the  therapeutic  action  of  saccharine,  and  Mr. 
Tate  promised  to  make  experiments  on  this  substance, 
and  to  communicate  the  results  to  the  Society.  Now, 
without  in  the  least  intending  to  forestall  any  of  Mr. 
Tate's  results,  I  thought  that  it  would  be  of  interest 
to  many,  and  also  possibly  of  assistance  to  Mr.  Tate, 
to  briefly  refer  to  the  hitherto  jmblished  evidence  of 
the  innocuous  character  of  saccharine.  Two  Italian 
jihysiologists,  Arducco  and  Mosso,  have  studied  the 
physiological  action  of  this  body  some  time  ago.  An 
abstract  of  their  investigation  is  published  in  that 
excellent  Journal,  llie  Medical  Chronicle  (the  April 
number,  1886).  They  found  that  frogs  could  be  kept 
for  days,  and  without  the  least  injury,  in  a  neutralised 
aqueous  .solution  of  saccharine.  Dogs  showed  no  ill 
efi'ects  when  saccharine  was  administered  in  increas- 
ingly large  doses,  up  to  5grms.  per  diem  for  several 
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days  together.  The  body  weight  remained  unaltered. 
The  saccharine  was  discovered  unchanged  in  the 
urine,  apjiarcntly  undergoing  no  jhange  in  its  pa-ssage 
through  the  body.  It  does  not  influence  the  quantity 
or  specific  gravity  of  the  urine,  nor  does  it  cause  any 
change  in  the  urea  and  suljiluiric  acid  excreted.  The 
chlorides  are  slightly  increased.  The  ]>resonce  of 
saccharine  in  the  urine  delays  decomposition.  Dr. 
Stutzer  of  Bonn,  as  well  as  Arducco  and  Mosso, 
obtained  similar  results  with  the  human  subject, 
5grms.  daily  being  found  to  have  no  ill  effect,  )iassing 
away  by  the  ki(lneys,  and  a|>pearing  neither  in  the 
saliva,  in  the  milk,  nor  in  the  fa>ces  ;  the  ajipi'tite 
remained  unaffected.  Now,  .''igrms.  of  saccharine,  as 
already  stated  in  my  fornu-r  pajier  (this  Journal,  IHSO, 
76),  are  ccpial  in  sweetening  jiower  to  more  than  two 
ancl  a  quarter  jiounds  of  sugar.  .Stutzer's  investi- 
gations have  been  (juite  recently  confirmed  by  Pro- 
fe.ssor  E.  .Salkowski  (  fiir/iuir's  Archiv.  vol.  105,  p.  4(i). 
In  diabetes,  Professor  Dreschfeld,  of  the  Victoria 
University,  the  Owens  College,  Manchester,  has 
determined  that  no  alteration  takes  place  either  in 
the  quantity  of  urine  or  the  quantity  of  sugar  passed. 
Saccharine  has  scarcely  any  retarding  effect  on  the 
digestion  of  either  proteids  or  carbohydrates,  and  in 
two  cases  of  acid  dyspepsia  Dr.  Dreschfeld  found 
that  it  relieved  some  of  the  troublesome  symjitoms. 
Stutzer  has  noticed  that,  added  in  small  iiuantitie.s, 
it  increases  the  diastatic  action  of  malt  in  presence  of 
sugar. 


JI3etDcastIc  Section. 

Chairman  ;    P.  P.  Uedson. 

Vice-Chainnaji ;   J.  0.  Stevenson,  M.P. 

Covivi  ittec : 


AlfrccI  Alllnisen. 
G.  'l\  France. 
John  INIorrison. 
F.  S.  Newall. 
John  Pattinson. 
J.  B.  Payne. 


II.  R.  Procter. 
B.  S.  Proctor. 
W.  W.  Proctor. 
\V.  L.  Rennoldson. 
('.  T.  lUchardson. 
T.  W.  Stuart. 


Local  Secretary  and  Treasurer  :  J.  T.  Dunn,  115,  Scotswood 
Road,  Kencastle. 

Xoticcs  of  papers  and  communications  for  the  mcctiDgs  to 
be  sent  to  the  Local  Secretary. 


16irmingf)am  anD  agiDIanu  Section. 


Hon.  Treasurer: 
J.  J.  Coleman,  Ardarroch,  Bearsden,  near  Glasgow. 

Local  Sca-cfan/' 

G.  G.  Henderson,  Chemical   Laboratory, 

University  of  Glasgow. 

Notices  of  papers  and  communications  for  the  meetings  to  be 
sent  to  the  Local  Secretary. 


Jl^ottingbam  Section. 

Chairinan  :  Prof.  Clowes. 
Vice-Chainnan  :  Lewis  T.  Wright. 
Treasurer  :  J.  B.  Coleman. 
Comviittee  : 
L.  .\rclibiitt.  :        W.  Jennincs. 

W.  .\.  t_'urry.  'I'.  \V.  Lovibond. 

II.  Doidpjc.  I         H.J.  .'Staples. 

It.  Fitzluigh.  K.  H.  Truman. 

K.  Francis.  R.  L.  W'liiluley. 

Claude  lloUins. 

Hon.  Local  Secretary  : 

J.  K.  Ashwell,  Jlidanbury  Lodge,  Bcntinck  Ruad. 

NollinKham. 

Notices  of  papers  and  communicatioua  for  the  meetings  to 
be  sent  to  the  Local  Secretary. 


TBristol  anD  Soutf)  Scales  Section. 

Chair7nan  :  Prof.  \\'.  Ramsay. 
J'iCC'Chat'rman  :  P.  J.  "Woreley. 
Committee : 
R.  VV.  Atkinson.  W.  Pringle. 


G.  Dobson. 
A.  C.  Fryer. 
Thos.  Morgans. 
A.  C.  Pass. 
F.  Player. 


.\lberl  K.  Rccd. 
C.  S.  Schacht. 
"W.  .V.  Slienslonc. 
V.  M.  Thompson. 
W.  Windus. 


Local  Secretari/  and  Treasurer : 
K.  G.  Marks,  St.  Aui;ustine's  Chambers,  Unity  Street,  Bristol. 

Notices  of  papers  and  communications  for  the  meetings  to 
be  sent  to  the  Local  Secretary. 


Communication. 


Chairman :  Charles  Himt. 
Vice-chairman:  Dr.  Tilden. 
Coimnittcc: 
G.  S.  AUbright.  .1.  L.  Major. 

A.  H.  Allen.  Dr.  Morris. 

T.  Barclay.  Dr.  Xicol. 

Horace  T.  Brown,  K.  P.  Peyton. 

J.  F.  Chance.  L.  Percival. 

A.  Colson.  ]  W.  W.  Stavclcy. 

B.  Dawson.  \V.  A.  Wiggin. 
E.  W.  T.  Jones.                    | 

Treasurer :  C  O'SuUivan. 

Local  Sccrctaru  : 

A.  Bostock  Hill,  11,  Temple  Street,  Birmingham. 

Notices  of  papers  and  communications  for  the  meetings  to 
be  sent  to  the  Local  Secretary. 


©lasgottj  anD  Scottish  Section. 

Chairman:  J.  Xeilson  Cuthbcrtson. 

Vice-chairman :  Prof.  Mills. 

Hon.  Vicechairrnan  :  R.  C.  C.  Stanford. 


Committee : 


J.  B.  .\dani. 
J.  Adrtic. 

Prof.  Crum-Brown. 
J.  V.  Buclianan. 
J.  Christie. 
W.  J.  Chrystal. 
W.  S.  Curpliey. 
Prof.  Ferguson. 


J.  Fyfo. 
R.  Irvine. 
T.  P.  Jlillcr. 
J.  M.  Milne. 
.1.  Pattison. 
R.  Pullar. 
R.   R.  Tatlock. 
A.  Whitelaw. 


THE  YOLUMETPJC  TEST  FOR 
MANGANESE. 

BY   JOHN    PATTINSON,   F.I.C.,   F.C.S. 

In  a  paper  on  the  Estimation  of  ^langanese,  read  by 
Mr.  1!.  W.  Atkinson  at  the  April  ineetiiifj  of  the 
Bristol  and  South  Wales  Section,  and  ]iublished  in 
the  .Tunc  number  of  the  Jnuntnl  </  tlic  Suriiti/  cf 
Chetiiiriil  Ituhiftrji,  the  autho»  calls  in  ((Uestion  the 

:  accuracy  of  the  volumetiic  test  for  manganese  pub- 

'  lished  by  me  in  a  paiicr  read  before  the  Chemical 
Society,  and  printed  in  the  Jonrnnl  of  the  Chemical 

'  ISoricli/  for  .lune,  187!(.  The  test  experiments  made 
by  me  at  that  time  to  establish  the  accuracy  of  my 

I  volumetric  process  were  made  with  known  ([uantities 
of  manganoso-[nanganic  oxide  (Mn^iO,),  the  absolute 
purity   of   which   was   proved    by   repeated    careful 

I  analyses,  and  also  by  comparison  with  the  results 
obtained  by  carefully  conducted  gravimetric  analyses. 

I  The.se  test  experiments  arc  fully  described  in  my 
paper,  and  I  need  not  refer  to  the  results  further  here 
than  to  .say  that  they  show  that  the  volumetric  pro- 
cess indicates  the  irhnle  of  the  manganese  present  in 
any  .sample  operated  on.  ,\u  experience  of  seven 
years,  and  rcjieated  confirmations  of  the  exactness  of 
the    method  made  during  that  time,   still  further 
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satisfy  me  that,  when  carefully  conducted,  the  pro- 
cess yields  ab.soluteIy  correct  results. 

It  is  of  course  impossible  for  rae  to  yioint  out 
exactly  how,  in  Mr.  Atkinson's  hands,  the  volumetric 
process  has  apparently  failed  to  indicate  the  whole 
of  the  manganese  supposed  to  be  present  ;  but  a  few 
particulars  may  be  indicated  which  may  probalily 
account  for  the  deficiency  he  has  observed.  In  the 
first  i)lace,  there  is  not  sufficient  evidence  given  to 
show  that  the  sulphate  of  manganese  used  in  his  test 
e.xperinients  was  not  contaminated  with  alumina, 
lime,  or  some  other  base,  which  would  be  carried 
down  with  the  manganese  in  the  sodium  carbonate 
and  bromine-ammonia  precipitations,  and  thus  cause 
the  gravimetric  tests  to  indicate  more  manganese  than 
the  substance  really  contained.  In  my  own  experi- 
ence I  have  recently  had  a  well-crystallised  sample 
of  sulphate  of  manganese  supplied  to  me  as  Vieing 
pure,  which  was  found  to  contain  a  notable  (juantity 
of  sulphate  of  alumina.  I  would  here  point  out  that 
in  Mr.  Atkinson's  paper  there  is  obviously  an  error  in 
the  statement  of  the  composition  of  the  sulphate 
of  manganese  he  used.  The  "  manganese  oxide 
(MnO)—2.3'(U  "  there  mentioned  should,  I  presume, 
be  "manganese — 23'01,''  and  the  "sulphuric  oxide 
(SO,,)— 41-04"  should  be,  I  suppose,  "804—4104.' 
The  water  given — SrvS")  per  cent. — to  make  up  the 
hundred  parts  is  doubtless  obtained  by  difference. 
Then,  as  tending  towards  deficiency  in  his  volumetric 
test,  if  Mr.  Atkinson  added  too  much  carbonate  of 
lime  to  the  solution  before  bromine  was  added,  some 
of  the  iron  would  be  precipitated  as  peroxide  and 
carry  down  with  it  a  small  quantity  of  the  manganese 
as  protoxide.  It  is  also  possible  that  a  somewhat 
large  quantity  of  permanganate  may  have  been 
formed  in  ilr.  Atkinsoe's  experiment  which,  being 
afterwards  reduced  by  alcohol,  would  be  precii)itated 
in  a  lower  form  of  oxidation  than  MnO^.  When 
using  bromine  water  it  is  difficult  to  see  by  the 
colour  whether  permanganate  is  formed  or  not. 
With  solution  of  chloride  of  lime,  which  I  always 
use,  there  is  no  such  difficulty.  When  much  per- 
manganate is  formed,  the  test  should  be  rejected  in 
very  exact  experiments,  and  a  smaller  quantity  of 
chloride  of  lime  used.  But  the  formation  of  per- 
manganate is  altogether  avoitled  and  the  subsequent 
addition  of  alcohol  rendered  unneces.sary  by  the 
addition  of  some  soluble  salt  of  zinc,  as  well  as  iron, 
to  the  solution  containing  the  manganese  to  be 
precipitated,  and  this  is  perhaps  the  safest  plan  to 
follow. 

Since  I  have  seen  Mr.  Atkinson's  paper,  I  have 
again  tested  my  method  as  applied  to  pure  Mn;i04. 
Two  tests  indicated  respectively  9;i  9G  and  10007  per 
cent,  of  the  manganese  actually  present.  I  know  of 
no  process  of  analysis  which  gives  more  exact  results, 
and  very  few  which  give  such  exact  results  as  this. 
In  my  opinion  it  would  be  as  reasonable  to  revert  to 
the  precipitation  methods  for  the  determination  of 
iron  in  iron  ores  as  to  return  to  the  gravimetric 
methods  of  determining  manganese  in  manganese 
ores. 

But  the  testimony  as  to  the  accuracy  of  the 
volumetric  process  for  determining  mangane.se  does 
not  rest  with  me  alone.  Mr.  Atkinson  tjuotes  Dr. 
C.  R.  Alder  Wright's  jiaper  on  the  Oxides  of  Man- 
ganese as  to  the  difficulty  of  obtaining  pure  peroxide 
of  manganese  ;  but  lie  is  perhaps  not  aware  of  the 
fact,  as  he  does  not  mention  it,  that  Dr.  Wright  and 
Mr.  Menke  have  carefully  investigated  my  process, 
and  have  confirmed  its  accuracy  (see  Jnvrnal  of  the 
Chemical  Society,  vol.  xxxvii.  pages  22  and  49).  In 
Germany  also  Professor  Ledebur  has  investigated  the 
process,  and  he  also  confirms  its  accuracy.  His 
results  are  published  in  the  ChetiUker  Zeitung  (vol. 


viii.  pages  910,  927,  963  ;  translated  and  abstracted 
in  the  Jcmrnal  of  the  Iron  and  Steel  Institute,  \mi. 
No.  1,  page  209).  According  to  this  chemist,  a 
sample  of  ferro-manganese  which,  by  careful  gravi- 
metric analysis,  was  found  to  contain  46'22  per  cent, 
of  manganese,  indicated  46'28  per  cent,  in  each  of 
two  determinations  by  my  process. 


journal  anD  IPatent*  Literature. 

L— GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Inq^rorcmcnts  in  the  Scjniratiuii  ur  Fi/liiilioii  o/  Sulal 
and  Liquid  Matter.  W.  Hucks,  London.  Eng.  Pat. 
S1G2,  .July  (i,  ISSJ.  llil. 
The  inventor  constructs  a  filtering  surface  by  making  of 
liltering  clotli  an  eniUess  travelling  band,  wliicli,  at  one 
jioint,  is  caused  to  pass  into  and  out  of  a  trough  contain- 
ing the  liquid  from  which  the  sue-pendcd  solid  particles 
are  to  be  removed.  The  arrangement  is  sucli  tli.at 
the  torpid  liquid  can  touch  the  upper  side  only  of  tlie 
inserted  travelling  cloth,  the  filtered  or  cleansed  liquiil 
passing  through,  whilst  the  solid  particles  are  retained 
upon  its  surface.  As  the  clotli  continues  to  tiavtd,  the 
adhering  solid  matter  is  raised  out  of  the  filtering  trough, 
and  may  then  be  successively  pressed,  treated  cheinically 
or  otherwise,  and  finally  removed,  thereby  leaving  the 
cloth  ready  for  the  ne.xt  operation  without  stoppaL'e  of  any 
kind.  In"stea<l  of  the  continuous  movement,  the  cloth 
may  receive  a  reciprocating;  or  other  convenient  motion, 
the  important  point  to  he  kept  in  view  being  that  of 
providing  for  carrying  on  the  operations  of  liltering, 
of  cleansing  the  filtering  surface,  and  of  dealing  with  the 
deposit,  continuously  and  simultaneously,  williout  inter- 
ferin'T  the  one  witli  the  otlier. — 1>. 


Impiovcments  in  Frrjiaring  Mill:  (if  Liiite,  and  in 
Apparatus  to  he  used  therefor,  and  for  other  t-iah  like 
I'lirposes.  S.  H.  .Johnson  and  C.  C  Hutchinson, 
Stratford.  Eng.  Pat.  8623,  July  IG,  1SS5.  8d. 
The  ajiparatus  consists  of  a  cylindrical  vessel  having  a 
conical  Ijottom,  the  interi(n-  piovided  with  a  perforated 
gratini;,  a  pipe  for  the  admission  of  conipiessed  air 
covered  by  a  cone  for  the  distrihution  of  the  air  through 
the  apparatus,  and  an  outlet  valve.  The  unslaked  lime 
is  put  into  the  apparatus  resting  on  the  grating,  the 
requisite  quantity  of  water  added,  and  the  whole  well 
agitated  by  compressed  air.  The  clinker  and  unhurnt 
stone  remain  on  the  grating  and  can  lie  removed.  The 
patentees  claim  that  by  this  method  and  apparatus  a 
concentrated  milk  of  lime  of  even  composition,  free  from 
inert  matter,  can  be  produced  in  a  less  time,  with  less 
power  and  with  less  wear  and  tear  than  by  any  other 
method.— C.  C.  H. 

Improvements  in  Apjiaratiis  for  effecting  the  Absorption 

of    Gases    or     Vapours    hji    Liquids.       E.     Edwards, 

London.      From     L.     Itohrmann     and     M.     Hiller, 

(Jennany.     Eng.  Pat.  8030,  July  10,  1885.     8d. 

Tins  invention  contemplates  the  absorption  of  gases  by 

suitable  liquids,  through  the  jiassage  of  the  gas  over  an 

extended  surface  of  the  licjuid.     The  apparatus  consists 

of  a  number  of  superposed  Hat  trays  ranged  within  a 

closed  vessel.      Eacli  tray  is  sealed  all  lound  by  a  water 

joint,   and  has    two    small   tubes  projecting  from   the 

*  Any  of  these  specifications  may  be  obtained  by  post,  by 
reniiitinpr  the  cost  price,  plvs  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Oilice.  Soiithampton  Buildings, 
Chancery  Lane,  London.  VV.C.  The  amount  of  postage  may 
bo  calculated  as  follows  ;— 

If  the  price  does  not  exceed  8d jd. 

Above  8d..  and  not  exceeding  Is.  6d. . .      Id, 
„      Is.  lid..    ..  „         2s.  Id...       Ud, 

•2s.  id.,    .,  „         33.  Id...      2d. 
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bottom,  one  constituting  the  overtlow  from  the  tray  at  a 
fixed  level  »iu\  dippin;,'  into  the  li(|iiid  of  the  next 'lower 
tray,  the  other  foruiin;,'  the  passage  for  tlie  ascending 
gas.  The  tuhes  are  pl.aced  alternately  in  successive 
trays.  The  liquid  is  admitted  above,  and,  after  having 
absorbed  the  gas,  Hows  away  from  the  lower  part  of  the 
vessel,  whilst  the  gas  is  admitted  below,  and  ascends 
from  tray  to  tray  through  the  appointed  tubes.— B. 


Iiiiprovcmnit.s  in  MiiaUic  Criwisfor  coitldiiiim/  Chemical 
Olid  other  Huhstancea.  H.  W.  Todd,  St.  Helens. 
Eng.  Pat.  9231,  .\ugust  1,  1885.     6d. 

Greater  rigidity  and  .strength  are  given  to  metal 
drums  by  coi  rogations  arranged  circumferentially,  and 
by  corrugated  V-sliaped  hoops  over  the  ends.  — G.'H.  B. 


Impruvemcnts   in   Filters   iipplicahlc  for  Caustic  Soda 
Solution.     W.  1>.  Thomiison,  Liver 


&  Co.,  Brus.sels. 


pool.     From  Solvay 
Eng.  I'at.  8723,  July  20,  1885.     8d. 


The  filtration  of  lime  residues  in  the  manufacture  of 
caustic  soda  has  hitherto  been  performed  through  beds  of 
limestone  or  flint,  liltration  through  tissues  having  not 
been  found  practicable.  This  invention  consists  in  the 
employment  of  asbestos  or  other  mineral  libre,  woven 
into  sheets  or  webs,  which  is  used  in  the  following 
manner  :  A  rectangular  iron  bo.x  has  a  bottom  slightly 
curved  or  sloping  downward  to  the  point  of  exit."  At 
this  point  a  half-round  collecting  conduit  with  notched 
edges  resting  on  the  bottom  collects  the  liquor  which  has 
pa.ssed  through  the  filtering  media.  Tlie  lower  part  of 
the  filter  is  protected  by  a  lining  of  brick.  Beds  of 
broken  inert  mineral  matter  decreasing  in  size  toward 
the  top  fill  the  lower  part  of  the  filter.  The  asbestos 
cloth  i.s  disposed  in  bands  resting  fiat  on  the  upper  jiart 
of  the  finely-iiowdered  mineral  matter,  consecutive  bands 
overlapping  each  other.  Tiie  joints  rest  on  perfectly 
level  beds  of  refractory  bricks.  The  asbestos  cloth  is 
fastened  to  the  edges  by  means  of  a  movable  iron  frame 
which  goes  all  round  the  filter.  This  frame  does  not  rest 
directly  upon  the  asbestos,  but  rests  on  perforated  sheets 
of  iron  which  cover  the  whole  area  of  asbestos  with  the 
object  of  protecting  the  asbestos,  and  allowing  the  sedi- 
ments to  be  cleared  away  without  damaging  the  tissue. 
-S.  H. 

An  Improrrmcnt  in  the  Manufacture  of  Ice.  Charles 
D.  Abel,  London.  From  C.  Linde,  Wiesbaden.  Eti". 
Pat.  9til2,  August  12,  1885.     8d. 

Tins  invention  relates  to  a  new  method  of  agitating  the 
water  m  the  moulds  for  the  purpose  of  securing  clearness 
and  transparency  in  slab  ice  formed  in  remov.able  moulds 
placed  vertically  in  a  concealing  liquid.  The  ends  of 
the  moulds  are  partitioned  oft',  the  jiartitions  having 
numerous  lateral  perforations.  The  water  is  drawn 
away  from  one  end  of  the  mould,  fresh  water  being 
admitted  at  the  other  end,  thus  causing  a  stream  or 
horizontal  movement  and  agitation  of  the  water  through 
the  whole  height  of  the  mould,  with  the  efiect  of  retani- 
ing  the  transparency  of  the  water  on  freezing.'  Instead 
of  partitions,  perforated  pi]ies  may  be  employed.  The 
ends  of  the  blocks  of  ice,  which  are  imperfect'ly  formed, 
are  cut  oft'  when  the  slab  is  removed  from  the  mould. 

-B. 


II.— FUEL,  GAS,  AND  LI&IT. 

Improrcmcnts  in  Makinq  and  Utilisinij  ]l'atcr  and  Oil 
Gas.  V.  J.  C.  liailey,  Fulliam,  and  S.  C.  Dean, 
Fulham.     F:ng.  Pat.  7457,  March  I,  188(3.     6d. 

Tlll.s  invention  consists  in  utilising  tlie  heat  said  to  be 
at  present  wasted  in  the  walls  and  roofs  of  furnaces  and 
kilns  by  constructing  these  walls  with  fines  or  channels, 
which  serve  for  the  production  of  water  gas  by  the 
decomposition  of  steam. — A.  K.  D. 


rmprovements  in  the  Means  of  Gencratinrj  Fixed  Gases 
for  Illuminatimf,  Heatintj,  and  Metallurgical  Pur- 
poses. T.  S.  Lindsay,  London.  Kng.  Pat.  6938, 
March  8,  1886.     Is.  Id. 

This  is  a  jn-ocess  for  superheating  steam,  mixing  it  with 
liquid  hydrocarbon,  and  subjecting  tlie  mixture  to  a 
further  heating  process  to  "  fix  "  it.  The  superheating 
and  fixing  is  performed  by  passing  the  steam  or  mixed 
gases  thiougii  a  heated  retort,  packeil  with  cones,  the 
apex  of  one  being  within  the  interior  of  the  next.  The 
cones  have  each  a  tlan;^'cd  base,  fitting  the  interior  of  the 
retort,  and  this  flange  is  perforated  for  the  passage  of  the 
gas.  By  this  arrangement,  the  gas  is  forced  to  pa.ss  in 
close  eont.aot  with  the  heating  surface  of  the  retort,  and 
being  also  continually  broken  up  by  passing  through  the 
small  flange  apertures,  is  thereby  conveniently  sujier- 
heated  and  rendered  perfectly  homogeneous.  The  result- 
ing product  is  a  gas  that  can  be  conveyed  for  any  practi- 
cal distance  without  fear  of  condensation. — A.  K.  D. 


Improvements  in  the  Method  of  Illuminating  by  means 
of  the  Incandescence  of  Hefraetory  Sul>.^:tatiecs.  (). 
Fahnehjelm,  Stockholm.  Eng.  Pat.  7573,  March  19, 
1881).     ild. 

Thi.s  invention  consists  of  improvements  in  the  details 
of  the  system  of  lighting  for  which  Letters  Patent  No. 
564()  of  1883  were  granted.  The  specification  and  drawj 
lugs  describe  various  constructions  of  incandescence 
bodies,  with  arrangements  for  suspending  these  in  the 
flame  of  a  water-gas  burner. — A.  K.  D. 


A  New  or  Improved  Apparatus  for  Purifying  and 
Enriehinfj  Coal-r/as.  A.  Dempster,  EUand,  Vorks. 
Eng.  Pat.  4099,  'March  24,  1SS6.     (id. 

On  its  way  to  the  ordinary  purifiers  the  gas  passes 
through  a  chamber  subdivided  by  vertical  jierforated 
plates  reaching  nearly  to  the  bottom,  and,  impinging  upon 
these  plates,  deposits  a  large  i|uantity  of  tarry  matter 
which  overfiows  into  another  chamber  or  carburetter 
placed  beneath.  This  lower  chamber  is  provided  with  a 
steam  coil  to  keep  the  tar  warm,  and  with  a  pipe 
perforated  with  small  holes  for  passing  jets  of  warm  air 
through  the  oils  floating  on  the  surface  of  the  tar.  The 
warm  air  for  this  coil  is  heated  by  being  driven  into  a 
separate  chamber,  partly  filled  with  tar,  kept  at  the 
requisite  temperature  by  a,  steam  I'ipe  immersed  therein 
The  iiir  thus  impregnated  with  volatile  hydrocarbcms 
rises  into  the  chamber  above,  and  mixes  with  the  otlier 
gas  going  forward  to  the  purifiers.  The  air  orifices  in 
the  carburetter  are  covered  with  caps,  which  cause  the 
air  to  pass  downwards  and  be  distributed  before  rising 
upward  through  the  floating  oils. — A.  It.  D. 


Improrements  in  Processes  of  and  Apparatus  for  Manu- 
facturint)  Gas.  B.  Looniis,  Hartford,  Connecticut, 
'U.S.A.  ■  Eng.  Pat.  4469,  March  30,  1886.     Is.  3d. 

Thi.s  is  practically  a  continuous  process  for  making  gas 
of  any  desired  illuminating  power.  The  apparatus  con- 
sists mainly  of  two  generating  chambers  and  two 
su|ierlieating  and  fixing  chambers.  These  latter  are  so 
divided  by  transverse  vertical  partitions  of  fire-brick  as 
to  form  one  hmg  length  of  flue  spa<'C.  In  working  the 
plant  air  is  forced  downwanls  through  the  fuel  in  each 
generator,  and  the  jiroducts  of  combustion,  su]))ilied  with 
air  by  suitable  arrangements,  pass  through  the  fixing 
chambers  and  away  under  a  steam  boiler.  When  all 
is  heated  to  the  requisite  degree,  theairsujiply  is  entirely 
cut  ofl',  and  superheated  steam  is  passed  into  fixing 
chamber  No.  1,  whence  it  finds  its  way  upwards  through 
the  fuel  in  generator  No.  1,  and  is  thereby  dccomiiosed. 
The  mixed  gases  next  travel  downwards  through  the 
fuel  in  generator  No.  2,  wiicie  the  decomposition  is  com- 
]iletcd,  and  finally  pass  through  fixing  chamber  No.  2, 
where  oil  is  added  to  jiroduce  the  required  illuminating 
power,  and  where  perfect  homogeneousncss  is  efl'ected. 
When  the  temperature  has  fallen  below  the  point  required 
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for  decomposing  and  fixing,  the  process  of  lieating  up  is  i 
again  performed  and  is  followed  by  the  production  of 
gas  as  before.      For  details  of  the  apparatus  the  Blue 
Book  must  be  consulted. — A.  R.  L). 


H.   H.  Lake,    London. 
Eng.  Pat.  5024,  April  10, 


An  Improved  Artificial  Fuel. 

From  Leon  Cline,  Chicago. 

1SS6.     4d. 

Three  parts  of  ground  charcoal  are  mixed  with  one  part 
of  ground  charred  cork.  When  required  for  disinfecting, 
one-hundredth  part  of  chloride  of  lime  is  added.  This 
fuel  burns  downward  from  the  top,  anA  is  applicable 
wherever  a  slow  moderate  heat  is  required. — A.  K.  D. 


The  Relative  Calorifir  Effects  of  Tar  {with  and  u-ithout  ■ 
Steam)  and  Colcc  for  Retort  Firing.     ¥.   G.  Dexter. 
Proc.  Gas  Institute.      J.  Gas  Lighting,  June  "29,  1SS6, 
1242— 1244. 

For  the  relative  heating  values  of  the  substances  under 
consideration,  the  numbers  given  by  Favre  and  Silbcr- 
mann  are  taken.  These  are; — Hydrogen  =  S4,4G2  cal., 
carbon  7770  cal.,  coke  (desiccated)  7000  cal.,  and  carbonic 
oxide  2400  cal.  To  obtain  the  relative  calorific  value  of 
tar  and  coke,  the  author  classified  the  constituents  of  tar 
according  to  their  respective  boiling  points  under  the 
different  periods  of  di.stillation  and  took  the  average 
formula;    of    the    hydrocarbons     coming     under    these 


It  will  be  seen  that  the  latent  heat  of  the  steam  pro- 
duced is  deducted  from  the  heat  of  combustion  in  each 
case.  In  the  case  of  combustion  in  the  furnace  this  is 
necessarv  as  the  steam  escapes  in  a  highly  attenuated 
state  and  carries  its  latent  heat  with  it.  The  high 
specific  heat  of  steam,  its  latent  beat,  and  the  fact  that 
the  weight  of  the  products  of  combustion  is  about  three 
times  greater,  serve  to  reduce  the  ca.\on(ic  intensitij  ol 
hvdrogen  to  practically  the  same  ascaibon,  a  question  of 
considerable  importance  in  furnaces  where  very  high 
heats  are  required.  The  relative  calorific  intensities  of 
tar  and  coke  are  as  follows : — 

Coke..  5230-134  =51ir.-^2-J2  =  2111°  C.  calorific  intcnsitj-. 
Tar    ..  8550-291  =  8.'56-^3-32  =  2486°  C. 

'  The  practical  heating  value  of  tar  is  therefore  due  in 
great  measure  to  its  form  and  ease  of  manipulation.  It 
can  be  introduced  in  a  small  constant  quantity,  and  in  a 
condition  much  more  favourable  for  intimate  mixture 
with  the  supply  of  air  than  is  possible  with  coke,  and  as 
a  consequence  the  excess  of  air  supply  required  is  much 
less,  the  intermittent  cooling  effect  produced  by  fresh 
charges  of  coke  is  avoided,  and  the  carbon  being  buriit 
to  carbonic  anhydride  a  much  hi<;her  heating  eH'ect  is 
necessarily  produced.  The  use  of  steam  with  tar  should 
be  avoided  if  possible,  as  it  tends  to  reduce  the  tempera- 
ture in  the  furnace. — D.  B. 


CoSSTITCEKIS. 


Average 
Formula. 


First  Runnings   

Light  Oil 

JliddleOils   

Heavy  Oils 

Pitch  (56  P.O.),  composed  of- 

Oils    

Carbon    

Gases  and  Water  


Weight  Iter 
cent. 


Boiling  Points. 


I  Proportionate  Weight  of 
Constituents. 


Carbon.         Hydrogen. 


Calorific  Value. 


Carbon 
(Units). 


C.H,„ 

C.-H,. 
C.JI,,, 

C,,H,„ 
C 


3-0 

7-0 

270 

70 

17-5 
27-5 

iro 


up  to  110' 

110  to  210 

210  to  240 

240  to  270 
and  upwards 

360"  ano  u  pwards| 


•025714 
•061091 
•237073 
•06S913 

•166336 
•275000 


•001286  200 

■OOJ^OIO  474 

•032927  I        1842 

•006087  !        497 


Hydrogen 
(Units). 


148 
307 
1145 
210 


•008G63 


1292 
2137 


298 


•829127 


•060873 


6442 


2108 


Total  089 


8550 


divisions  as  representing  the  constitution  of  the  oils 
obtained.    The  results  are  shown  in  the  above  taljle. . 

Coke  when  drawn  from  the  retort  and  slaked  contains 
fully  "25  per  cent,  of  water  in  addition  to  ash  and  sulphur. 
By  disregarding  these  impurities  and  deducting  merely 
25  per  cent,  for  water  from  the  value  of  desiccated  coke, 
we  oljtain  0-75  x  7000  =  5'2.50  units  jier  pound  of  coke,  or 
a  relative  heating  value  of  coke  and  tar  as  5: 8.  It  is 
necessary,  however,  to  take  into  account  the  amount  of 
heat  absorbed  by  the  products  of  combustion,  which,  con- 
sidering the  nature  of  the  fuel,  is  necessarilv  very 
different.  This  alters  the  ratio  to  1  :  2  as  illustrated  by 
the  following  tables,  in  whicli  the  temperature  of  the 
gases  leaving  the  retort  .setting  is  taken  at  1082° : — 

PRODUCTS  OF  COMBUSTIOX  OF  iLB.  OF  COKE. 
Specific  Heat. 
2^751b.  CO-  x0-2163  =  0-5918  unit. 
"OOlb.  X     xO-2438  =  r7066      ,, 
0-2olb.H2Ox 0-4805  =  0-1201      „     Oatent  heat  -  1.14  units). 

2-4215     „     calorific' value. 
Then  5250-134  =  5116-1082x2-42  =  2198  units  for  coke. 

PRODUCTS  OF  COMBUSTIOX  OF  iLii.  OF  TAR. 
Specific  Heat. 
3-4001b.  COaX  0-2163  =  0-73542  unit. 
S-?Jiib:S'°xS-|^:?^     ;•      <'-«-t  heat  294  units,. 


Then  8550-294 


3-32178      ,,      calorific  value. 
-8256-1082x3-32  =  4664  units  for  tar. 


On  the  Appliculion  of  Tar  and  Breeze  to  Retort  Fnrnnce 
Firinq.  Proc.  Gas  Institute.  W.  E.  Jones.  J.  Gas 
Lighting,  June  29,  188(3,  1241. 
Different  systems  have  been  employed  for  burning  tar, 
one  of  the  earliest  consisting  in  allowing  it  to  run  oh  an 
ircm  shoot,  which  discharges  it  on  to  the  coke  fire.  A 
modification  of  this  system  has  been  in  use  for  many 
years  on  the  Continent.  It  consists  of  a  sloping  table  of 
tire  tiles  with  an  opening  at  the  back  through  which  any 
deposit  is  removed,  and  by  -which  a  supjdy  of  air  is 
obtained.  This  arrangement  may  be  applie<l  to  ordinarj' 
furnaces  by  removing  the  fire  doors  and  furnace  bars. 
Briquettes  formed  of  tar  and  coke  dust  are  also  used  as 
fuel  on  the  Continent.  In  some  ca.ses  tar  and  coke  dust 
are  mixed  on  the  Hoor  of  the  retort  house  and  thrown  on 
the  coke  fire.  ^Yhere  briquettes  are  used  pitch  must  be 
employed  to  give  the  material  the  necessary  degree  of 
adhesion,  10  per  cent,  of  pitch  to  1  per  cent,  of  breeze 
being  the  pro]iortion  usually  required.  As  breeze  con- 
tains much  earthy  matter  and  but  little  carbon,  it  is  best 
to  burn  it  in  regenerative  furnaces  on  account  of  the  high 
heat  attainable  therein.  The  consumption  of  fuel  in 
generator  furnaces  varies  between  IS  and  30  per  cent,  of 
the  quantity  of  coal  carbonised,  whilst  regenerators,  for 
instance  Siemens'  regenerative  furnace.'',  con.sunie  only 
lU  per  cent,  of  fuel.  According  to  Ellissen's experiments 
on  the  Didier  settings  of  six  retorts  (regenerators),  the 
consumption  of  fuel  is  15-94  per  cent.  ;  Didicr's  settings 
of  nine  retorts  burn   14-26  per  cent.,   and  Schilling's 
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settinf;s  of  nine  retorts  l)iirn  13-.">4  per  cent.  The  autlior 
lias  constructed  a  ^'cnerator  furnace  consuming  14  per 
cent,  of  fuel  calonlatcil  on  the  iiunntity  of  coal  carbonised. 
The  system  consists  in  the  ]iroduction  of  a  deep  fire  in  the 
"  high  temperature  furnace."  Fire  bars  are  not  required, 
the  licarlh  lloor  contains  two  openings,  and  a  second  fire 
or  "  low  temperature  furnace"  is  used,  which  i.s  caused 
by  the  hot  scoria  and  small  fuel  falling  througli  the 
openings.  This  second  lire  heats  all  the  air  introduced 
through  the  lower  lire  liars,  which  afterwards  passes 
through  the  openings  into  the  high  temperature  furnace, 
uhere  the  combustion  is  completed. — I).  B. 


A  licccnt  E.i-i>(ric)icc  with  Pnrifiratioii  hy  O.ridc  of  Iron., 
T.  Travers  (I'roc.  of  the  <!as  Institute).  J.  Ga.s 
Lighting,  .Tune  2!),  ISSG,  12,-y2. 
Sever.vl  trials  have  been  made  for  the  purpo.se  of  re- 
oxidising  the  spent  o.\idc  in  the  purilieis,  but  the  result.s 
have  hitherto  been  witliout  success,  the  problem  to  be 
solved  being  how  to  ell'eet  the  rcviviiication  so  as  not  to 
cause  a  heating  in  the  vessels  or  injury  to  the  illuminat- 
in"  power  of  the  gas.  A  process  has  been  patented  by 
J.  t;.  Hawkins,  in  which  carburetted  air  is  supplied  to 
the  oxide  in  the  purifiers,  the  [latentee  claiming  that  by 
this  means  the  spent  material  can  be  leo.xidised  without 
ditticulty.  The  author  has  tried  this  method  at  the 
Cork  Gas  Works.  The  apparatus  consists  of  the  follow- 
ing parts  : — (1)  A  small  steam  engine  and  air  pum]> ;  ('2) 
a  carburetter,  which  coiisi^t-i  of  a  horizontal  box  about 
r2ft.  long  and  ISin.  by  12in.,  in  which  is  laid  a  steam 
coil.  The  tar  to  be  used  for  carburetting  purposes  enters 
at  one  end  of  the  box,  and  is  made  to  pass  to  the  other 
end  bv  zigzag  partitions.  It  is  tliu.s  kept  for  a  long 
period  in  contact  witli  the  steam  coil  and  maintained  at 
170",  at  which  temperature  the  lighter  hydrocarbons  are 
■'ivcn  off.  These  are  taken  up  by  the  air  drawn  in  by 
the  pump  and  passing  through  tlie  inetcrand  carburetter. 
The  outlet  from  the  carburetter  is  connected  to  the  inlet 
of  the  purilier.  The  saving  in  labour  may  be  estimated 
from  the  fact  that  for  three  months  the  purihcis  were 
changed  four  times,  whilst  with  the  ordinary  jirocess 
eleven  changes  were  made  during  the  same  period. 
About  five  gallons  of  tar  per  ton  of  coal  are  used.  As 
the  tar  enters  the  carburetter  it  has  a  sp.  gr.  of  I'lOti, 
which  is  increased  to  1'2IS  as  it  leaves  the  vessel.  The 
illuminating  power  of  gas  is  tested  regularly  twice  every 
day  at  the  company's  olHce,  situated  about  one  mile  from 
the  work-:.  The  gas  jmrilied  in  the  ordinary  manner 
.showed  an  average  illuminating  power  of  l(i-19  candles 
for  three  months,  and  the  gas  made  hy  the  new  process 
showed  an  average  of  lOiio  candles  for  a  similar  period. 

-U.  B. 


IIL-DESTEUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Improvements  in  tlic  Tnntntcnt  of  Ciiibonaccovi,  Bitu- 
mittoiix,    Cnh-arions,    iind    at/irr   Svbstiinrrs,    siie/i    ns 
Orea,  in  order  to  Obtain  I'rodncts  thcrejrum.     Henry 
Aitkcn,  Falkirk,  N.B.     Kng.  Tat.  6048,  May  16,  1885. 
8d. 
Into    retorts,    which    are    heated    externally,   or    into 
chambers,  or  gas-producers,  heated  hy  the  combustion 
of  a  portion  of  tlie  charge,  air,  steam,  or  gas  (or  mixtures 
of    these)   are   introduced   at   ditierent    levels,   for   the 
purpose  of  regulating  the  temiieratute  and  the  combus- 
tion   of    the    material    under     treatment— the    precise 
arrangements  depending  upon  the  purpose  to  be  aecom- 
plishe'il  in  the  distillation.  — W.  C.  M. 


Improremrnts  in  and  Ajiptinitiis  for  obtriiniiir/  Carlnilic  j 
Aril/  (tnd  other  Tar  Acids  f'ram  Tiir  Oils.  J.  llardman, 
Milton.     Kng.  I'at.  7079,  June  10,  1885.     8d.  I 

Tau  oils  .are  treated  with  a  solution  of  caustic  soda,  and 
the  alkaline  phenates,  crcsylates,  and  other  eompoun<ls 
thus  formed  are  allowed    to   run  slowly  down  a  tower 


filled  with  stones,  coke,  or  other  suitable  material.  In 
this  tower  the  solution  meets  an  ascending  stream  of 
carbonic  anhydride,  a  mixture  of  sodium  carhonate,  car- 
bolic, cresylic  and  higher  boiling  tar  acids  being 
obtained.  On  reaching  the  base  of  the  tower,  the  mixed 
solutions  are  run  into  the  ordinary  separating  tanks. 
The  carbonic  anhydride  is  obtained  from  the  waste  gases 
forme<l  in  the  manufacture  of  ammoninni  sulphate.  The 
gases  are  cooled,  the  sulphuretted  hydrogen  extracted  by 
means  of  iron  oxide,  and  the  remaininggases,  representing 
almost  pure  carbonic  anhydride,  are  allowed  to  pass  up 
the  tower.  The  solution  of  sodium  carbonate  is  recaus- 
ticised  with  lime,  the  solution  of  caustic  soda  obtained 
being  used  for  extracting  a  further  ([uantity  of  tar  acids 
from  tar  oils.  This  solution  contains  from  2  to  3  per 
cent,  of  tar  acids,  which  in  the  ordinary  process  of 
decomposing  the  alkaline  phenates  by  means  of  sulphuric 
acid  would  be  lost  by  being  run  oil'  with  the  waste 
sodium  sulphate  liquors. — D.  B. 


Tlie  Vtilis((tiiiH  of  Residucd  I'roiiiicts  in.  Gas  IVorls. 
J.  T.  Lewis  (I'roc.  of  the  tias  Institute).  .1.  (las 
Lighting,  .June  20,  1886,  1247—1252. 

In  discussing  the  utilisation  of  coke,  the  author  refers  to 
the  advantages  gained  in  supplying  broken  coke.  He 
shows  that  the  sale  of  coke  is  increased  by  this  means, 
hence  the  average  price  realised  per  ton  is  greater.  The 
reason  for  this  is  that  broken  coke  is  ajiplicalile  for 
many  purpo.ses  that  large  coke  is  not,  such,  for  instance, 
as  kitchen  ranges,  slow  combustion  stoves,  smiths' 
forges,  etc.  The  cost  of  breaking  coke  is  about  Sd.  per 
ton,  and  totliis  it  is  necessary  to  add  the  diti'erence  in  the 
value  of  dust  made  in  breaking,  which  is  about  4d., 
making  a  total  cost  of  Is.  per  ton.  The  extra  price 
obtained  for  broken  over  large  coke  is  about  2s.  pef 
ton.  As  regards  the  value  of  coal  tar  the  author  shows 
that  iu  188.'!  the  jirice  varied  between  Is.  Sd.  and  3s.  4d. 
per  ton  of  coal  carbonised,  whilst  at  the  jirescnt  time  tar 
is  only  worth  from  4d.  to  7d.  The  following  figures  give 
the  value  of  tar  to  tar  distillers,  taking  the  prices  of  the 

I  ditTerent  products  at  the  present  market  value.  The 
statements  have  been  obtained  from  two  sources,  one 

j  distiller  carrying  thejiroccss  further  than  the  other  :— 

j        PROnrCTS  FROM   ONE  STILL   OF  EIGHT  TOX.S 
OF   TAR. 

£  s.  d. 

Naphtha    fiO  gallons  at  9d.  per  gallon   2    3    0 

LiKhtoil     m         ,.  3d 0  l.i    0 

'       Creosote     500  „  OJd Ill    .3 

Autliracene  . . ..      Icwt Ill    8 

Pitch   ,i  tons  at  15s.  per  ton  3  15    0 


£  9.  d. 

Wages  on  the  above 2    0   0 

Coals   0    6    0 


Wear  and  tear,  rent,  etc.,  not  known 

Giving  value  of  1  ton  as  nearly  19s. 


£2  C  0 
£7  11  H 


PRODUCTS  FROM  ONE  TON  OF  TAR. 

.t  s.  d. 

Itcnr.eno  (30, 90)  .     5  gallons  at  Is.  od.  per  gallon.. ..  0  7  1 

Naphtha  2         „  M 0  1  6 

Cnrliolioncld....    3         ,,  Is.  Sd 0  8  i 

Creosote  oil .lO         ..  OJd.         , 0  3  IJ 

Antliracone    HOlb.  of  ai  per  cent 0  8  0 

Naplithnlenc  ....    2rwt.  at  3s 0  (i  0 

Pitch  Ilcwt.at9d 0  8  3 

S2    2    3J 
Sulphuric  acid,  caustic  soda,  slack,  and  labour  for 

working 0  10    G 

Wear  and  tear,  rent,  etc.,  not  known — 

£1  12    91 

These  statements  show  tb.at  tar  is  not  at  the  present 
time  very  valuable  to  tar  distillers  for  the  purpose  of 
distillation,  ^\■hcre  the  annual  i|nantily  of  coal  carbim- 
ised  is  below  :!0,000  tons  the  distillati(m  is  said  to  be 
nnremunerative.  In  cons<idering  the  utilisation  of  tar  as 
a  fuel  the  author  gives  the  following  pailiculars  illustrat- 
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ing  the  varying  values  of  coke  ami  tar  in  ilifferect 
localities : — 

(1)  Cost  of  coke  for  one  furnace  per  12  hours £0    7    i 

Costot  coke  and  tar  for  ditto  0    5   2 

Saving   £0    2    2 

Showing  a  saving  of  4s.  4d.  for  each  furnace  per  24  liours. 

(2(  Ooke  saved  in  24  hours,  1  ton  £0  16    8 

Tar  used,  90  gallons  at  lid.  per  gallon  0    3    9 

Sliowinga  saving  of  12g.  lid.  per  24  hours.    Tar  equal  as  fuel 
up  to  2d.  per  gallon. 

(3)  Coke  saved.  13cwt.  at  4d.  in  24  hours    £0    4    4 

Tar  used,  tJS  gallons  at  10s.  per  ton 0    3    5 

.Showing   a  saving  of  lid.  for  each   furnace  for  24   hours. 
Tar  value  12s.  9d.  per  ton. 

■When  coke  is  selling  at  5s.  per  ton,  and  tar  at  7s.,  one 
can  Vie  sold  as  iirotitably  as  tlie  other  ;  but  in  the 
ni.ijority  of  cases  it  will  iiay  better  to  sell  coke  tlian  tar. 
The  manufacture  of  asplialte  from  tar  is  carried  on  in 
some  gas  works  with  considerable  profit,  and  if  more 
generally  adopted  by  gas  works  would  prove  not  only  a 
source  of  direct  proiit,  but  would  be  renmnerative 
indirectly  through  the  reduced  (juantity  of  tar  for  other 
purposes.  Another  method  in  which  tar  might  be  more 
extensively  used  is  for  the  manufacture  of  patent  fuel. 
The  immense  quantity  of  coke  dust  in  some  of  the 
largest  gas  works,  as  well  as  the  breeze,  can  be  profitably 
converted  into  fuel  by  the  admi.xture  of  tar  or  soft  pitch. 
At  the  Dover  (ias  Works  patent  fuel  was  manufactured 
in  the  following  proportions  : — 

Tons.  Owt.    Qr.  Lb.          £    a.    il. 

1  chaldron  of  breeze  at  2s.  Cd 1        1       2  7....0    2    6 

40  gallons  of  tar  at  3d 0       4        1  11  . . . .  0  10    0 

Labour  for  working  —  0    1    8 

Coke  as  fuel  —  ...0    0    8 

1       5       3      IS  0  U  10 

The  cost  of  the  manufacture  was  lis.  4d.  jier  ton,  with 
tar  at  3d.  per  gallon.  This  fuel  was  used  in  the  re'ort 
furnaces  and  steam  boilers,  and  is  said  to  last  double  the 
length  of  time  that  coke  does  for  this  jiurpose.  In  con- 
clusion the  author  discusses  the  utilisation  of  am- 
moniacal  liquor  by  converting  it  into  ammonium 
sulphate. — D.  B. 


naphthols  or  the  unsulphonated  naplithols.  The  colouring 
matters  obtained  are  said  to  vary  from  rcddifh  violet  to 
dark  blue.— K.  M. 


IT.— COIOUEING  MATTERS  AND  DYES. 

Improved  Manvfactiirc  of  Iidc  from  Waste  Di/e-liqvors. 
T.  Frusher,  Trowbridge.  Eng.  I'at.  8-241,  July  7, 
1885.     4d. 

Spent  liquors  of  bicliromate  of  potash  or  soda  and 
logwood  are  boiled  together  for  a  few  hours  to  produce 
the  ink.-G.  H.  B. 


A  New  Maiiiifactiire  of  Violet  and  liiiie  Azo-di/es. 
Herbert  John  lladdan,  07,  Strand,  Westminster. 
From  the  "  Farbenfabriken  vorm.  Bayer  &  Co," 
Elberfeld,  Germany.  Eng.  I'at.  '.»olO, '  Augu.st  10, 
1885.     Gd. 

The  colouring  matters  here  described  are  obtaineil  by 
combining  tetrazoditolyl  with  the  naphthols  or  their 
sulphonic  acids.  The  tolidine  may  be  obtained  by  the 
alkaline  reduction  of  orllio-  or  para-nitrotcduene  or  a 
liii.xture  of  the  two.  The  colours  are  described  as  being 
acid  jiroof  and  apidicable  to  unmoidanted  cotton  in  a 
slightly  alkaline  bath,  whereas  the  corvespending  dyes 
from  benzidine  aie  said  to  be  only  suitable  for  wool,  and 
are  moreover  dull  and  not  fast.  The  chief  compounds 
claimed  are  those  obtained  from  o-naphlholmonosul- 
])honic  acid  (blue),  /a-najdithol-asulphonic  acid 
(Bordeaux),  Schaefl'er's  /3  naiihthol-mouosulphonic  acid 
(blue  violet),  /i-naphthol  disuljilionic  acid  (K  salt,  reddi^ll 
blue-:  G  salt,  dull  blue)  and  a-  and  (3-naphthol,  blue  or 
violet  compoui\ds  insoluble  in  water,  'i'be  colours  are 
formed  in  the  usual  way  by  diazotising  the  base  and 
adding  it  to  the  alkaline  solulion  of  the  naphlhol  or 
sulphonic  acid. — It.  M. 


Tlte  ri-odiietioH  of  Neie  Azo-coloiirs.  Meinhard  Hofi'man 
and  Arthur  Weinberg,  Mainkur,  Frankfort-on-Main, 
Germany.     Eng.  Pat.  9214,  July  31,  1885.     4d. 

These  colours  are  produced  by  the  action  of  diazo- 
sulphonic  acids  upon  a-naphthylamine,  the  diazotising  of 
the  amido-azosnlplionic  acid  and  the  combination  of  the 
tetrazo-compound  with  jihenols  and  their  sulphonic  acids. 
The  new  colours  are  thus  diazo-azo-compounds.  As  an 
example  the  inventor  gives  the  following  :  a-naphthyl- 
aminedisulphonic  acid  is  diazotised  and  combined  with 
a-naplithylamine  and  the  violet  colouring  matter  again 
diazotised  and  allowed  to  act  upon  an  ammoniacal  solu- 
tion of  /jnaphtholdisulphonic  acid.  The  secondary  azo- 
colouring  matter,  which  has  the  formula 

(HSO,),.C,„H,,N,.C,„H,.N,.C,„H4(HS03),.OH^, 

is  salted  out,  collected  and  dried.  Other  a-  or  /3-.sulphonic 
acids  may  be  used  instead  of  the  disnlphonic  acid  of 
--naphthylamine  and  mono-  or  di-sulphonic  acids  of  the 


Improvements  hi  the  Moiiifaetiire  of  Yellow  and  Orange 
Colouring  Matters  svitahle  for  Jli/ein;/  and  rrintmy 
I  from  Dioji/tartarie  (Caihouyiartronv)  Aeid.  John 
j  Henry  Johnson,  47,  Lincoln's  Inn  Fields,  London. 
From  the  "  Badische  Anilin  und  Soda  Fabrik," 
Ludwig.shafen-on-libine,  Cieimanv.  Eng.  Pat.  9858, 
August  19,  1S85.     Gd. 

,  The  patentees  claim  a  new  class  of  colouring  matters 
formed  by  the  action  of  ]dienylliydrazine  or  its  snl]iho- 
derivalives,  or  other  jirimary  hydrazines  upon  the 
dioxytartaric  acid.  On  adding  the  primary  hydra- 
zine to  an  acid  solution  of  the  dioxytartaric  acid,  a 
reaction  gradually  takes  place  in  two  stages,  the  first 
step  being  the  formation  of  a  condensation  product 
between  one  molecule  of  each  of  the  constituents,  this 
product  possessing  little  or  no  colouring  jiroperty.     The 

I  next  phase  of  the  reaction  is  the  formation  of  yellow  or 

I  orange  colouring  matters  produced  by  the  condensaticn 
of  the  first  product  with  another  molecule  of  the  hydra- 

1  zine.  The  colouring  matters  generally  separate  out 
spontaneously,  and  can  be  liltered   oft  ;    when  they  have 

'  a  tendency  to  remain  in  solution,  .^odium  carbonate  ami 

I  common  salt  effect  the  precipitation  of  the  dye.  The 
three  following  examples  illustrate  the  working  of  the 
process  : — (1)  Pheuylhydrazine  hydrochloride  is  mixed 
with  the  necessary  quantity  of  the  sodium  salt  of  dioxy- 
tartaric acid  dissolved   in    cold   water   and   jireviously 

I  acidulated  with  hydrochloric  acid.  The  reaction  may 
be  assisted  by  a  gentle   heat,  and  is  complete  in  about 

'  121iours.  The  resulting  colouring  matter  is  but  sparingly 
soluble  in  cold  water,  but  readily  sohible  in  alcohol  or 
alkalis.     Similar  compoumis  are  produced  by  the  homo- 

j  logucs  of  pheuylhydrazine  and  a-na]ihthylhydrazine. 
(2)  The  solution  of  the  acid  is  in  this  case  mixed  with  ,a 
solution  of  the  sodium  salt  of  phenylhydrazinc-iiara- 
sulplionic acid, and  themixturekept  atSO  ('.for  1  hourand 
about  12hoursat  the  ordinary  temperature.  Thecolouring 
matter  is  filtered  and  iiurilied  by  solution  in  sodium 
carbonate,  filtration  and  rcprecipitation  liy  common  salt. 
The  jiroduct,  teimed  "  tartrazine,"  is  soluble  in  water, 
and  dyes  animal  filue  with  acids  or  acid  mordants  a  fast 
golden  yellow.  Similar  products  are  obtained  from  the 
isomerides  and  homologues  of  the  hydrazine  suliihonic 
acid.  (3)  In  this  e.xanjple  mixed  products  are  obtained 
by  the  successive  action  of  different  hydrazine-com- 
ponnds  upon  the  dioxytartaric  acid.  The  inventors  ccm- 
sider  that  "tartrazine"  is  the  most  useful  of  the  com- 
pounds described  in  the  .specification.  The  dioxytartaric 
acid  was  first  obtained  from  tartaric  acid  by  Kckulu 
[Ann.  der  Chcmie,  vol.  221,  p.  245).-U.  M. 
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Improvciiieiits  in  the  Mainifartiire  of  Azo-dyes.  James 
Yate  Johnson,  47,  Lincoln's  Inn  Fields,  London. 
From  the  "  Farbenfahiiken  vorni.  Friedrioh  liayer  i"i: 
Co.,"  Elbeifeld,  Germany.  Kng.  Pat.  14, 4--'4,  Novem- 
ber 24,  1SS5.     Ud. 

These  colonrinj;  matters  are  produced  by  the  combina- 
tion of  tetrazo-cnnipoiuids  of  alkyl-ethers  of  <liamido- 
diplienol  and  its  honiolo^ues  upon  jdienols  or  amines 
and  their  .snlplmnie  acids.  Tlie  aniido-olhers  arc  jire- 
pared  by  the  alkaline  reduction  of  nitrophcnol  and  nitro- 
cresol  ethers,  and  the  sul>se(|Uent  intra-molecular  trans- 
formation of  tlie  hydrazo  lompoiinds.  As  examples,  the 
following,' compounds  are  described  :— (1)  By  the  action  of 
tetrazo-dianiMiil  or  tetrazo-dijihenctoil  npon  anaplithol- 
monosulphonic  acid  in  alkaline  solution,  an  acid-proof 
blue  dye  is  obtained  which  is  •greener  than  tlie  "  azo-blue" 
obtained  from  diazotised  tolidine  and  dyes  unmordanted 
cotton  from  an  alkaline  bath.  (2)  The  foreyoing  tetrazo- 
compounds  are  combined  with  /i-naphtliylamine-zJ- 
nionosulphonic  acid  in  the  presence  of  acetic  acid,  and 
after  the  formation  of  tlie  colour  is  complete  the  .solution 
is  neutralised  with  alkali.  The  colour,  when  purified, 
dyes  cotton  from  an  alkaline  bath  of  a  line  bluish-red 
colour.  In  the  foreyoin^'  processes  one  molecule  of  the 
tetrazo-eompound  is  combined  with  two  molecules  of  the 
jihenol  or  amine.  It  is  po.s.sible,  however,  to  form  the 
secondary  azo-compound  in  two  stages  by  acting  upon 
the  tetrazo-eompound  lirst  with  one  molecule  of  a  phenol, 
amine,  etc.,  and  then  with  another  dissimilar  phenol  or 
amine  so  as  to  produce  a  mi.xed  secondary  azo-compound. 
The  following  examples  illustrate  this  production  of 
mixed  azo-dyes; — (1)  Dianiidodianisidine  is  converted 
into  its  tetrazo-salt  in  the  usual  way  and  combined  with 
one  molecule  of  a-naphtliylamine-inonosulphonic  acid. 
A  brown  intermediate  product  is  formed  which  is  then 
combined  with  another  molecule  of  a-naphthylamine.  ! 
The  colour  thus  formed  dyes  cotton"  of  "  a  deep 
bluish  red.  (2)  A  reddish  blue  is  similarly  obtained 
by  combinini;  the  tetrazocompiuind,  first  with  one 
molecule  of  /i-naphthylamine-monosuli)honic  acid  and  ' 
then  with  a  molecule  of  a-  or  /3-naphthol  or  their  sul- 
phonic  acids.  (3)  Greenish  blue  dyes  are  obtained  by 
combining  the  tetrazo-eompound  first  with  a-uaphthol 
and  then  with  the  sulphonic  acids  of  a-naphthol.  (4) 
Keddish-yellow  dyes  are  obtained  by  combining  the 
tetrazo-eompound,  first  with  sulphanilic  and  then  with 
salicylic  acid.  A  list  of  the  phenols,  amines,  sulphonic 
and  carboxylic  acids  claimed  is  given  iu  the  specification. 

-K.  M. 


T.— TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

An  Improved  Process  for  lleinovinij  Eesinuiis,  Ginnmtj 
and  Oil//  Matter  from  FUjrous,  Spun  or  IVorcn 
Materials.  B.  Fiegel,  Berlin.  Eug.  Pat.  4323,  ALarcli 
27,  ISSG.     4d. 

An  improved  isolation  process  for  the  preparation  of 
spinning  fibres,  spinning  material,  spun  and  woven  goods 
of  all  kinds,  by  the  action  and  use  of  pepsin  or  pancreas 
as  set  forth. — H.  A.  K. 


YII.— ACIDS,  ALKALIS,  AND  SALTS. 

Improvements  in  Apparatus  for  Burning  or  Calcining 
Ores  and  Minerals  containing  Siiljihur  or  Arsenic,  for 
the  Manifaeture  uf  Sulphuric  Acid,  or  Arsenioiis  Acid, 
or  White  Arsenic.  Kobert  Oxland,  Plymouth,  and 
Charles  Oxland,  Sydenham.  Kng.  Pat.  72S5,  June 
15,  ISSo.     Sd. 

This  is  a  modification  of  Oxland  and  Hocking's  calciner 
(Eu''.  Pat.  2!l.">0,  ISUS),  so  arranged  that  the  gaseous 
pi-oducts  of  calcination  shall  pass  to  the  couden.sers 
unmixed  with  burnt  gases  from  the  heating  furnace. 
At  the  lower  end  of  the  rotating  calcining  tube  is  a 
cast-iron  prolongation,  heated  externally  by  a  grate 
beneath,  and  a  sy.stem  of  fines  around  it.  The  amount 
of  air  neees.sary  to  the  calcinatiim  of  the  ore  is  admitted 
by  a  regulator  iu  the  end  plate  of  the  prolongation,  which 


is  also  fitted  with  a  dcor  for  the  removal  of  the  calcined 
!  material.     'Whcu  the  calcination  is  once  fairly  started, 
but  little   extraneous  heat  is   necesssary  for  complete 
roasting. — \V.  G.  M. 

I  Improvements  in  the  Maniifactureof  Biiioxidcof  Barium, 
I       anil  its  use  in  Making  Oxygenated  Water  for  Bleaching, 
or  for  other  Purposes.     Arthur   Brin,   Paris.      Eng. 
I      Pat,  7S67,  June  29,  1SS5.     tid. 

j  C'Ar.STIC  l!.\RVT.\  is  produced  by  heating  the  nitrate,  and 
a  partial  vacuum  is  afterwards  employed  to  remove  nitrons 

j  vajiours.  Then  oxygen  or  air,  freed  from  moisture  and 
(arbonic  acid,  is  passed  over  the  baryta  at  a  suitable 
temperature,  pieferably  under  |)ressure.  The  liarium 
j)eroxide  thus  formed  is  di.stolved  in  acidulated  water 
lor  use.— G.  H.  B. 

Lnprovenicnts  in  the  Manufactvre  of  Hydrate,  Sulphate 
and  other  Salts  of  Alumina.  H.  Kicliardson,  Jarrow- 
on-Tyne.     Eng.  Pat.  S3S2,  July  11,  1s8.j.     4(1. 

Bavxite,  blast-furnace  slag  or  other  substances  con- 
taining alumina  are  treated  with  hydrochloric  acid  until 
alumina,  together  with  iron,  lime  and  otlicr  bases  are 
dissolved.  After  separating  the  insoluble  matter,  a 
sufficient  quantity  of  any  reducing  agent,  such  as  sodium 
sulphite  or  hyposulphite,  is  a<lded  to  the  clear  solution, 
for  the  purpose  of  reducing  the  iron  to  ferrous  chloride. 
The  liijuor  is  then  treated  with  milk  of  chalk,  when 
aluminium  hydrate  is  precipitated,  iron  and  lime 
remaining  in  solution.  The  precipitate  is  separated  and 
well  washed  witli  water.  The  aluminium  hydrate  may 
be  dried  and  used  as  such,  or  dissolved  in  acids  for  the 
manufacture  of  the  difl'erent  salts  of  alumina.— S.  H. 


'  All  Improved  Process  fur  the  Production  if  Carbonate  of 
{       Potassium  from  Chloride  if  Potassium  or  Sulphate  of 
Potiissiuni.     F.  Briinjes,  fStrassfurt,  Germanv.     Eng. 
1      Pat.  8993,  July  25,  1S85.     Gd. 

Carbonic  acid  and  ammonia  or  ammonium  carbonale 
is  conducted  into  a  solution  of  a  magnesium  salt,  into 
magnesiaor  magnesium  carbonate  in  suspension,  and  after 
some  time  the  double  salt  of  ammonium-magnesium  car- 
bonate{.MgCO^  -r  (NH,).X'0;,  -i-4H..O)separateout.  This 
double  salt  is  mixed  with  potassium  chloride  or  sulphate 
and  as  much  water  as  w  ill  dissolve  the  said  salt.s.  This 
solution,  after  standing  for  six  hours,  is  treated  with 
carbonic  acid.  After  some  time  crystals  of  magnesium- 
potassium  carbonate  are  deposited,  whilst  annuonium 
chloride  or  sulphate  passes  into  solution.  This  double 
salt  is  decomposed  with  water,  magnesium  carbonate  re- 
maining behind,  and  is  used  again  in  the  first  stage  of  the 
process.  The  operations  for  the  production  of  ammonium- 
magnesium  carbonate,  and  the  conversion  of  the  same 
into  ]iotas.sium-magnesium  carbonate  may  be  combined 
by,  for  example,  hnally  conducting  ammonium  carbonate 
and  carbonic  acid  into  a  solution  of  carnallite  or  into  a 
solnti<in  of  potassium-magnesium  sulphate  or  into  mag- 
nesia or  magnesium  carbonate  in  suspension,  potassium 
chloride  being  afterwards  added  and  carbonic  acid  passed 
through  the  solution.  In  this  way  crystals  are  obtained 
which  yield,  by  the  decomposition  with  water,  a  solution 
of  potassium  carbonate  and  a  precipitate  of  magnesium 
carbonate. — S.  H. 

An  Improved  Method  of  Manufacturing  Soda  Crystals 
and  Caustic  Soda  direct  fro^n  the  Bicarbonate  resulting 
from  the  Ammonia  Soda  Proce.'is,  and  liecovery  of 
Ammonia  and  Carbonic  Acid,  and  A  prparat  us  employed 
thercjor.  F.  B.  Cheesbrougli,  Liveriiool.  From  J. 
Hawliezek,  Yicnna.  Eng.  Pat.  9425,  August  7, 
18S5.     Sd. 

The  .sodium  bicarbonate  obtained  by  the  ammonia 
soda  process  is  mixed  with  water  and  heated  lo  boilin" 
point,  at  which  temperature  it  is  retained  until  its  partiiS 
decomposition  to  mono-carbonate  takes  [dace,  which 
under  the  best  circumstances  reaches  40  per  cent.  For 
the  complete  decomposition  an  increased  jiressure  of 
steam  is  employed,  a  strong  agitation  of  the  soda  licjuor 
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being  kept  up  at  the  same  time,  wliich  lias  a  marked 
inlhience  on  the  entire  expulsion  of  the  carbonic  acid 
and  ammonia  in  the  liquor.  The  liqnnr  thus  obtained  is 
generally  of  a  j,'reenish  colour,  arising  from  tarry  matters. 
By  using  such  oxidising  agents  as  free  chlorine  or  a 
solution  of  chlorine  in  water,  the  tar  pigments  are 
destroyed,  and  a  clear  liquor  yielding  white  crystals  is 
obtained.  The  apparatus  for  carrying  out  this  process  con- 
sists of  a  cylindrical  vessel  with  a  conical  bottom.  A  cast- 
iron  bell,  "the  edge  of  which  is  serrated,  facilitates  the 
even  distribution  of  steam,  which  is  supplied  under  the 
bell  from  a  steam  jiipe.  Tlie  vessel  is  provided  with  a 
central  shaft  which  runs  in  a  footstep  on  the  top  of  the 
steam  distributor,  the  other  tnd  of  the  shaft  passing 
through  a  stuiiing  box.  This  shaft  carries  the  agitator, 
which  consists  of  an  open  cylinder,  flared  at  both  ends. 


cess.  The  brine  enters  the  apparatus  through  the  pipe 
b  (Figs.  1,  2  and  3)  of  the  top  compartment  of  A,  wliicli 
consists  of  a  set  of  cylinders.  It  leaves  them  by  another 
pipe  h'  of  a  higher  Ic'vel,  so  tliat  there  is  always  a  lajer 
(if  brine  at  the  bottom  of  the  cylinders,  wldcli  is  used  for 
washing  the  carbonic  acid  ar.d  other  gases  not  absorbed 
in  the  apparatus  1),  in  order  to  retain  tlie  last  traces  of 
ammonia.  The  brine  then  flows  into  li,  another  set  of 
cylinders  used  for  absorbing  tlie  animonia  entering  by 
tiie  pipe  S  into  the  brine.  Tlie  brine  thus  ammoni.ated 
leaves  B  through  the  pipe  a,  and  passes  into  the  settling 
vessel  C,  where,  after  settling,  the  clear  liquor  is  pumjied 
through  the  pipe  I  into  the  carbonising  cylinders  D. 
These  vessels  consist  of  a  cylindrical  and  a  conical  part. 
The  former  contains  iierfor.ated  jilates  p  for  distributing 
the  carbonic  acid  pumped  into  it  through  o,  and  dis- 


on  the  outside  of  which  is  a  spiral  blade  with  a  right- 
liand  pitch,  and  on  the  inside  a  spiral  blade  with  a  left- 
hand  pitch.  The  carbonic  acid,  ammonia  and  steam  ore 
led  by  a  pipe  to  a  condensing  apparatus,  where  tlie 
ammonia  is  obtained  in  solution  and  the  carbonic  acid 
passed  on  for  further  use. — S.  H. 


Improrcments  in    Apparatus  for  Mahhuf   Bicarhviialc 

of  Sodivm.     T.  Capper,   Xorthwich.     From  8.   Pick, 

Szczakowa,  Austria.     Eng.  Pat.  7831,   June  27,    ItsSo. 

lid. 

This   invention  relates   to  improvements  in  plant   for 

making  sodium   bicarbonate  by  the  ammonia  soda  pro- 


tributed  in  the  conical  part  through  the  cap  G.  Salt 
rests  on  the  highest  perforated  plate,  and  the  aninioniated 
brine  entering  through  pipe  /  is  compelled  to  pass  through 
the  salt  and  dissolve  it.  'Whilst  one  vessel  I)  is  filled 
with  salt,  the  rest  is  saturated  with  carbonic  acid,  which 
passes  from  the  bottom  upwards  thiough  the  licjuor  and 
the  perforated  j.lates,  and  leaves  through  the  pipe  ic  in 
order  to  ascend  the  next  vessel  in  the  series,  and  so  forth 
until,  after  being  deprived  of  the  greatest  part  of  the 
carbonic  acid,  it  travels  into  A,  to  be  washed  free  from 
ammonia.  Svhen  the  saturation  of  the  ammoniated 
brine  has  gone  far  enough,  its  liquor,  containing 
ammonium  chloride  and  sodium  bicarbonate  in  suspen- 
i  siou,  is  run  out  by  the  tap  </,  and  the  latter  separated 
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from  tlie  foiincr  in  any  convenient  manner.  Tlic  am- 
monia from  tlio  ammonium  cliloride  is  resencraled  in  the 
apparatus  sliown  in  Fi^'.  -1.  Tlie  li(iuor  is  passed  into 
E  tliroiii;li  tlio  pipe  ;/i  it  drops  on  a  plate  pi,  which  rests 
on  another  plate  .//,  having  a  lar^-e  hole  in  the  centre  to 
allow  steam  to  go  u|i\varils  and  the  liijuor  to  pass  down- 
wards. The  lowest  compartment  of  K  contains  a  cap  G, 
and  an  overllow  I'ipe  ;/',  throuj;li  which  the  liriuor,  freed 
from  volatile  ammonia  compounds,  runs  into  tlie  highest 
compartment  of  the  ajip.aratus  F.  Here  it  meets  with 
milk  of  lime  which  enters  at  m  I.  The  licjnor  gradually 
descends  the  apparatus  F,  meeting  steam  and  giving  oil' 
its  ammonia,  until  it  is  exhausted,  when  it  is  run  to 
waste  liy  means  of  the  pijie  v  t.  The  ammonia  leaves  at 
the  top  at  .V,  to  pass  into  the  hottoni  comportment  of  ]! 
(Fig.  1).-S.  H.  

Imprufciiieiils  in  uhlainiiiri  CItloridcs  of  Barium  and 
Striintiiini.  .1.  Maclear,  London.  Eng.  Pat.  lOl."), 
February  10,  l-SSii.  4(' 
ISaiuim  (or  strontium)  sulphate  and  calcium  chloride, 
mixed  with  charcoal  or  other  suitahle  carbori,  and  a  little 
lime  or  limestcfne,  are  strongly  heated  in  a  furnace,  tlie 
waste  lire-gases  of  wliicli  are  utilised  for  drying  the 
calcium  chloride.  The  resulting  product  consists  of 
barium  (or  strontium)  chloride  and  calcium  sulphide  or 
oxysulidiide,  .and  by  lixiviation  yields  barinm  (or  stron- 
tium) chloride  free  from  sulphides.— S.  H. 


hydrate  and  liydrosulphiilc,  which  latter  liecomcs  a  by- 
product. l!y  this  process  this  by-product  may  be  utilised 
by  mixing  it  with  sodium  sulphide  solution,   obtaining 


Improvements  ill  tlic  Maniifailurc  of  Hydrates  of  Strontia 
and  of  Burijtu.  J.  Mactear,  London.  Eng.  Pat.  5170, 
April  14,  ISSIJ.  4d. 
Strontii'.m  (or  barium)  sulphate  is  mixed  with  rather 
more  than  the  ciiuivalent  nuantity  of  sodium  sulphate, 
ami  al.so  with  carlionaceous  or  other  reducing  matter. 
This  mixture  is  heated  in  a  furnace  in  order  to  reduce 
the  sulphates  to  sulphides.  The  resulting  mass  is  dis- 
solved in   hot  water  and   strontium  (or  barium)  hydrate 


<i^ft— ^   <i 


thereby  strontium  (or  barium)  hydrate  and  .sodium  hydro 
suloliidc,  the  hydrate  being  sejiarated  by  crystallisation, 
and  tlie  remainiuLr  mother-liciuor,  containing  sodium 
hydidsulphide,  utilised  as  previously  described. — S.  11. 


Fit;.  4. 


crystallised  out.  By  this  treatment  the  sodium  salt  is 
converted  into  sodium  liydrosnl]ihiile,  which  remains  in 
the  mothcr-liiiuor,  and  after  boiling  down  may  be  used 
with  carbomfrtMUis  matter  f(U'  reducing  another  batch  of 
strontium  (or  barium)  suljdiate.  In  the  usual  process  of 
manufacturing  stroi'.tiuiii  (or  barium)  hydrate  the  stron- 
tium (i.r  barium)  sulphide    is    split   n]i  by  .solution   into 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS. 
AND  CEMENTS. 

An  Iinprorrd  Process  fur  rendcrinij  M'oiid  IncOinhiislilde 
(i.  1'.  I'edfein,  Jjondon.  F'roiu  K.  Tanczos,  ^'ienna. 
Eng.  Pat.  Sl;«),  July  4,  1S85.     4d. 

WKl.L-nRlKl)  wood  is  imiiregnatedwithasolution  of  .about 
4  parts  of  borax  and  about  3  parts  of  m.agncsiuiii  sulphate 
in  about  20  p.arts  of  hot  water  It  is  then  coate<l  with  a 
mixture  of  washed  clay  and  a  suHicicnt  ipi.-intity  of 
liquid  silicate  of  soda  to  enable  the  mass  to  be 
apidied  liy  means  of  a  paint  brush.  After  drying  the 
wood  is  covered  with  jiaper  or  linen  previously  im- 
pregnateil  witli  the  above  solutions.  Finally  the  whole 
is  coated  with  a  mixture  of  from  ."iO  to  40  parts  of 
ammonium  sul|ihale,  anil  from  .'i.")  to  4.'i  ]>arts  of  gypsum 
diluted  with  a  sutlicient  nuantity  of  water.—]),  li. 
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An    Improved   Process  for    Preserving    Timber.       G. 
Maiicion,  Konie.     Eng.  Pat.  5994,  May  3,  ISSG.     4a. 

The  wood  to  be  preserved  i.s  .subjected  to  the  action  of 
low-pressure  steam  in  a  closed  ves.sel,  in  order  to  swell 
the  wood  and  create  a  vacuum  for  the  reception  of  a  solu- 
tion eontainini,'  the  following  ingredients: — loOgrnis.  of 
crystallised  arsenic  acid,  SGOOgrnis.  of  crystallised  carboli<' 
aeiil,  and  100  litres  of  water.  The  mi.xture  is  rendered 
alkaline  with  potash,  and  introduced  into  the  cylinder, 
and  the  wood  subjected  to  its  action  for  about  half-an- 
hour,  under  a  pressure  of  ten  atmospheres.  The  liquid 
is  then  withdrawn,  and  rejdaced  by  the  following  solu- 
tion : — 106kilos.  of  ferrous  sulphate  in  1000  litres  of 
water.  For  one  cubic  metre  of  wood,  about  SOgrms.  of 
arsenic  acid,  l'2S0grms.  of  carbolic  acid,  and  3498grins.  of 
ferrous  sulphate  are  required. — D.  15. 


X.— METALLURGY,  Etc. 

An  Improved  Procc.'.-s  and  Apjmratiis  fur  Sepnniting 
Metals  from  their  Ores,  cspceialli/  Ilrfractort/  Vuld 
Ores,  Miindie,  itnd  Sulphurous  Ores.  Annie  Eliza 
Scott,  South  Kensington.  Eng.  I'at.  GG74,  .June  2, 
1885.     8d. 

The  ore  is  to  be  mixed  with  chloiide  of  lime,  and,  after 
standing  for  some  time,  to  be  introduced  into  a  porous 
vessel  pLiced  within  an  inm  or  zinc  tank,  and  there 
covered  with  brine  ;  brine  is  also  poured  into  the  outer 
tank.  The  latter  is  in  metallic  connection  with  carbon 
plates  suspended  in  the  porous  cell,  and  electric  action 
is  set  up  between  them  ;  dissolved  gold  is  precipitated 
by  the  metal  forming  the  outer  vessel.  The  ore  is  to  be 
stirred  frequently  by  a  freshly  amalgamated  zinc  stirrer. 
When  tinished,  base  metals  in  the  solution  may  be 
recovered  in  the  usual  way.  This  is  an  in)proveinent 
npoa  Eng.  I'at.  944,  1883.— W.  G.  iM. 


Itiiprovemcuts  in  Apparatus  for  Lead  Bui-ning.  P.  J. 
Davies,  Kensington.  Eng.  Pat.  8295,  July  8,  1885. 
Sd. 

This  patent  relates  to  the  apparatus  employed  for 
generating  hydrogen,  and  to  that  for  supplying  the  air 
for  its  combustion,  in  the  process  of  autogenous  soldering. 
In  principle,  the  hydrogen  generator,  which  is  constructed 
entirely  of  lead,  resembles  Kipp's  constant  laboratory 
gas  generator,  but  the  details  of  its  construction  are 
modified  in  various  ways.  The  air  supplying  arrange- 
ment is  sindlar  in  its  action,  the  pressure  of  air  forced 
into  a  lower  chamber  intermittently  by  an  air  pump, 
being  rendered  con.^taut  by  means  of  a  tube  from  a 
water  tank  above,  communicating  with  the  bottom  of 
the  lower  compartment.  In  each  ca.se  the  volume  of 
gas  disposable  is  indicated  by  the  level  of  a  lloat  in  the 
u|iper  chamber.  The  air  apjiaratus  need  not  be  of  lead, 
since  no  acid  is  employed  in  this  case. — NV.  G.  M. 


Improrem.ents  in  the  I'recttment  of  Copper  Liquors. 
Nicholas  (ilendinning,  St.  Helens,  Lancashire.  Eng. 
Pat.  8G02,  July  lU,  1885.     t!d. 

The  cuprous  chloride  present  in  the  liquors  is  converted 
into  the  cupric  salt  by  blowing  air  through  the  solution 
in  the  presence  of  at  least  two  molecules  of  free  hydro- 
chloric acid  to  one  of  the  salt ;  the  operation  is  facilitated 
by  the  addition  of  ferrous  chloride  (not  less  than  3FeCln 
to  2C'UjCL),  otherwi.se  a  cuprous  precipitate  is  produced  ; 
too  much  ferrous  chloride,  however,  interferes  with  the 
silver  precipitation.  The  liquors  may  then  be  desilver- 
ised  in  the  usual  way  with  a  soluble  iodide.  If  arsenic 
be  present,  witJi  msch  free  hydrochloric  acid,  the  e.\cess 
of  the  latter  should  be  removed,  either  by  adding  alkali 
or  by  passing  the  liquid  through  a  bed  of  cupric  oxide, 
or  of  copper  precipitate  (to  increase  the  quantity  of 
cuprous  salt).  On  pas.sing  the  air  through,  the  bulk  of 
the  arsenic  is  then  precipitated  in  combination  witli 
ferric  oxide.     The  precipitate  is  allowed  to  subside,  and 


the  liquid,  if  necessary,  finally  cleared  by  passing 
tliiougli  a  sand  iiller,  is  conveyed  to  the  silver  preci]ii- 
tating  tank,  and  afterwards  to  the  copper  vats. 

— W.  G.  M. 

Improvements  in  the  Maniifeietnrc  of  Steel  in  Hegcnerotire 
lljien-hrtn-th  lurntices.  James  Kiley,  Glasgow.  Eng. 
Pat.  SG77,  July  18,  1885.     4d. 

The  .air  or  the  gas  (or  both)  are  introduced  at  incre.ased 
pressure  by  connecting  the  casings  of  the  valves  with 
suitable  blowing  machinerv. — W.  G.  M. 


Soldering  Alnminiiim,  and  the  Preparing  of  Aluminium 
for  sueh  Solderinij.  ().  M.  Thowless,  Acocks  Green, 
Warwick.     Eng.  'Pat.  10,237,  August  29,  1885.     Gd. 

A  .SOLDER,  preferably  of  the  following  composition,  is 
prepared — tin,  55  parts  :  zinc,  23  parts  :  silver,  5  jinrts  : 
ahiminium,  2  jiarts,  by  melting  the  silver  with  the  .-du- 
minium,  tlien  adding  the  tin,  and  lastly  the  zinc.  The 
bright  metallic  surfaces  to  be  joined  are  innner.sed  in 
dilute  caustic  alkali  or  cyanide  solution,  washed  and 
dried.  They  are  then  heated  in  a  spirit  laiiqi,  coated 
with  the  soldering  alloy  and  clamped  together,  sujall 
pieces  of  the  alloy  being  placed  around  the  joint.s.  They 
are  now  heated  to  the  melting  point  of  the  solder,  and 
any  excess  of  the  latter  is  removed  by  a  suitable  tool. 
No  tiux  is  used. — AV.  (i.  M. 


Improvements  in   the  Manifaeture  of  Metal/ie  Allnys. 

Henry    Kesterton,   liirndngham.       Eng.    Pat.   495G, 

April  9,  188G.     4d. 
M.\xg.\nese,    first  alloyed  with   some  less   oxidisable 
metal,  such  as  aluminium,  tungsten,  nickel  or  tin,  ni.ay 
be  used  as  a  substitute  for  nickel  in  German  silver  or 
similar  white  metal  .allovs. — W.  G.  M. 


Ah  Improved  Apparatus  for  the  Washing  of  Ores  and 
other  Minerals.  A.  It.  Gray,  Edinburgh.  Eng.  Pat. 
6065,  May  4,  1886.  Sd. 
A  KECTAMGUL.VR  trough  is  fitted  with  a  corrugated  gun- 
metal  bottom,  jiierced  along  the  top  of  each  ridge,  and 
the  bottom  of  each  furrow,  with  a  number  of  line  holes, 
c(mimunicating  with  a  water  pressure  box  beneath.  At 
one  end  the  undressed  ore  is  admitted,  and  at  the  same 
enil  a  series  of  horizontal  water  jets  is  so  placed  that  the 
water  may  he  forced  along  each  furrow  of  the  bottom 
pl.ate.  The  overflow  for  the  waste  water  carrying  the 
liudiler  particles,  and  a  receiver  for  the  concentrates,  are 
at  the  other  end.  The  ore,  of  which  the  particles  should 
be  of  uniform  size,  and  which  shimld,  therefore,  be 
supplied  from  classifiers,  being  admitted  at  one  end  of 
the  machine,  meets  with  the  line  upward  water  jets  from 
the  bottom  plate,  which  carry  the  ligliter  matter  into 
suspension  ;  the  heavier  grannies  sink  into  the  furrows, 
and  by  the  action  of  the  horizontal  jets,  aided  by  a 
slight  declivity  of  the  bottom  plate,  are  impelled  along 
these  depressions  to  tlie  lower  end  of  the  plate,  being 
throughout  their  journey  subjected  to  the  upward  sepa- 
rating motion  of  tlie  line  jets. — W.  G.  M. 


XL— FATS,  OILS,  AND  SOAP  MANUFACTUEE. 

Improvements  in  theliefininq  or  Separation  oj  GUjeerinc 

from  Feds  and  Oils.     A.  G.  Brookes.     Eng.  Pat.  5383, 

May  1,  1885.     6d. 

To  an  emulsion  of  the  fat  in  satlicient  water,   01  pir 

I  cent  of  carbonate  of  tin,  or  carbonate  of  zmc,  are  added, 

1  and  the  whole  is  heated  in  an  autoclave,  umler  ajire-ssure 

i  not     exceeding     125lb.     per     square     iiich.        \  arioiis 

:  metallic  oxides,  with  or  without  an  alkali,  or  a  metallic 

i  carbonate  with  an  alkali,  may  be  used.     It  is  elaimtd 

j  that  the  time  and  steam  i)rcssure  are  both  rcduceil,  and 

that  discolouration  of  soap  stock  is  entirely  avoided. 

■ — NV .  J*.  G. 
'  (J 
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Imj)rorcmcnts  in  the  Purifiratioi)  of  Gh/cerine.     ().  C. 
Haxeinaiin.     Eiif;.  Pat.  7972,  July  l,'l8S."i.     Sil. 

A  sKijiES  of  spiral  coils,  in  an  air  case,  whose  tenii)era- 
tare  can  be  rcj;iilateil,  are  interposed  between  a  glycerine 
still  anil  llie  orilinary  comlenser.  \Vlien  aliout  10  per 
cent,  of  the  total  concleused  product  is  caught  in  this 
intermediate  apparatus,  most  of  the  impurities  are  caught 
there  also.     A  drawin"  is  •riven.— W   L.  C. 


Im/irovcinoits  in  the  Maiuifactiii-e  of  Oxidised  ov  Soli- 
dijird  Od,  find  ill  the  Applletitioa  of  the  ■■niiiie  to 
Wiir  mid  Stniiids.  F.  Walton.  Eng.  J'at.  8250, 
July  7,  ISS').     Sd. 

Ch.\.mj)ERs  containing  sheets  of  metal,  u-sually  iron,  are 
tilled  with  boiled  oil.  The  oil  is  soon  drained  ott',  leaving 
a  tilm  on  the  plates,  and  hot  air  is  then  forced  by  a  blow- 
ing apparatus  through  the  chambers  ;  the  oxidised  oil  so 
produced  is  melted  off  the  plates  by  being  pres.sed  against 
a  moving  emUess  brass  band,  heated  to  400'  or  000°  K. 
In  covering  telegra)ihic  and  other  wires  or  strands  with 
sucli  material,  the  wire,  after  being  coated,  is  received  on 
a  large  drum,  on  which  a  spiral  groove  is  cut,  and  the 
wlude  is  Uept  warm  until  the  hardening  process  is  com- 
pleted.    A  drawing  is  given. —  W.  L.  C. 


Iiiipi-ovrments  ill  Piiiifi/inf/  and  Conecntratinij  Oli/eerine, 
(i/iji/ieidt/e  fitsu  to  the  Conr.entnitiiin  of  other  Matters. 
C.  O.  Hagemann.     Eng.  Pat.  7973,  July  1,  ISSo.     8d. 

TilK  apparatus  employed  much  resembles  that  now  in 
use  for  condensing  alcoliol,  and  consists  essentially  of  a 
series,  of  transverse  trays,  with  i)erforated  shelves  arranged 
in  a  verticil  column  ;  in  consei|uonce  of  suitable  ]U'o- 
gressive  cooling  (controlled  by  thermonieters)  liquids  of 
different  degrees  of  concentration  and  purity  collect,  and 
can  be  drawn  off,  whilst  steam  or  water  escajies.  A  draw- 
ing is  given. — W.  L.  C. 


Inijiroveineiits  in  the  Treatment  of  Soup  Lyes  to  oliti 
I'rodiir.ta  there/rum.  ().  C.  Hagemann.  En".  I 
S0,")1,  July  2,  188.').     Ud. 

The  soap  lyes  are  causticised  by  lime,  and  the  eaui 
alkali  saiionitied  by  an  e.\cess  of  rosin.  Perchloride 
iron  is  then  added,  if  necessary,  and  after  the  result 
precipitate  is  removed,  hydrochloric  acid  is  a<Ided, 
air  blown  tlirough  the  heated  lyes  to  remove  ihe  snip 
compounds.  Tlie  lyes  are  then  concentrated,  and 
glycerine  is  distilled  oil'. — ^V.  L.  C. 
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Improvcmcnti  in  Apparatn.i  for  treafinij  Fatty  Matters 
in  order  to  obtain  Fatty  Acids  and  Glycerine  there- 
from. A.  Michel.  Eng.  Pat.  8403,  July  11,  1885. 
8d. 

Two  boilers  or  autoclaves  are  employed,  in  which  a  mi.v- 
ture  of  fatty  matter  and  water  is  maintained  for  about 
eight  hours,  at  a  pressure  of  16  atmosjihercs.  The 
glycerine,  water  ami  fatty  acids  aie  separated  by 
simple  subsidence,  and  the  latter  are  then  distilled  with 
superheated  steam,  the  condensing  coil  of  the  still  being 
provided  svith  a  pump  for  ilrawing  oil'  the  vapours.  Draw- 
ings are  given. — W.  L.  C. 


hnprorenifnts  in  E.rtraciin(j  Fat  and  other  Siihstiinrcs 
from  Dissolndile  MiUiriiih,  mid  in  Apiinrat  ns  thenfor. 
M.  13a\ier.     Eng.  Pat.  9352,  August  5,  1885.     8d. 

The  ap'paratus  consists  of  a  jacketted  receiver  to  contain 

the  substance  to  be  acted  on  by  the  solvent,  the  contents 
of  which  are  heated  liy  the  volatilisation  of  the  solvent, 
of  a  ch.unber  whence  the  solvent  is  volatili.sed,  and  of  an 
automatic  syphon  and  condenser.  The  jacketted  vessel 
may  also  contain  animal  charcoal  for  bleaching  purposes. 
J/rawings  are  given. — W.  C.  L, 


Iniprorniienis  in  Miil.imi  Soups.     3.   Townscnd.     Eng. 
Pat.  3987,  .M'arch  22,  18S6.     4d. 

E.iTTV  matters  are  saponified,  without  separation  of 
glycerine,  by  a  slight  excess  of  caustic  alkali,  and  when 
saponiMcation  is  comidete,  this  excess  is  exactly  neutra- 
lised with  boracic  acid. — \V.  L.  C, 


XIL-PAINTS,  VAENISHES,  AND   EESINS. 

Indiariibhcr.    T.  ('hristy.     New  Commercial  Plants  and 
Drugs,  9,  17—19. 

The  author  remarks  that  in  W.  Thomson's  pajier, 
"  Indiarubljcr  and  its  Decay  "  (this  Journal,  1885,  710), 
only  one  quality  of  rubber  appears  to  be  mentioned — viz., 
that  of  Para.  This  is  due,  he  states,  to  the  fact  that 
there  are  no  reliable  data  showing  the  difference  between 
South  American,  African  iind  East  Indian  rubber  gums. 
The  method  of  treatment  described  in  Mr.  Thomson's 
paiier  for  congealing  the  rubberniilk  in  the  Paia  district, 
equally  apidies  to  tlie  milk  of  the  Herea  Jlrazdien.iis  and 
the  Mmiijaleirii.  The  method  now  in  use  is  as  follows  ; — 
Small  cups  are  attached  to  the  trees,  and  when  filled 
with  juice,  are  emptied  into  tin  pails  of  a  certain  size, 
having  close-fitting  liils,  the  cnjis  being  again  attached  to 
the  trees.  After  going  the  round  of  the  trees,  the  con- 
tents of  this  pail  are  emptied  into  another  a  size  larger, 
and  so  on  till  the  covered  pail  of  largest  size  is  filled  and 
ready  to  be  strapped  on  to  the  saddle  of  a  mule  for 
removal.  P>y  this  jilan  the  natives  aie  saved  the  trou.de 
of  condensing  and  preparing  the  milk  for  market,  by 
smidiing.  The  large  can  of  rubber  milk  on  arriving  at 
the  tniiija.i'n  is  emptied  into  a  bath  of  water,  the  tempi ra- 
ture  best  suited  to  the  rubber  being  a  matler  of  ex- 
perience. Tlie  lumps  of  rubber  iliat  form  in  the  1  alli  are 
immediately  pressed  into  thin  Hat  sheets,  and  carefully 
wiped.  By  tiiis  means  the  acid  is  forced  out  of  the  cells 
or  pores  in  the  lump,  thus  picvcnting  the  so-called 
"  rotten  "  appearance.  The  aulhcu'  is  of  opinion  that 
the  African  rubbers  yielded  by  the  I.aiidolpliias,  lue- 
pared  in  this  manner,  will  produce  a  stronger  rubber. 
The  African  rubbers  now  sent  here  do  not  yield,  when 
strained  and  cleaned,  more  than  30  per  cent,  to  .55  jier 
cent,  of  pure  niljlier  gum,  owing  to  the  natives  adulterat- 
ing with  sawdust,  bark  dust,  etc.,  to  overcome  the  incon- 
venience of  the  stickiness  of  the  juice.  The  amount  of 
resin  in  milks  varies  largely. — O.  H. 


The  Utilisation  of  the  I'y-prodiiefs  or  ]y<iste  of  Lead 
Ores  for  the  Mmuifaciiire  of  J'ii/nunls  thi  rtfroin. 
P.  C.'P.iinn,  London.  Eng.  Pat.  8008,  July  1,  1885. 
4d. 

The  claim  includes  the  use,  for  the  manufacture  of 
colours,  of  the  waste  from  wasliing  ores  of  lead,  known  as 
"  waste  slimes  and  lilcndes. "  This  waste  is  to  be  ground 
with  vehicles,  such  as  boiled  linseed  oil,  for  body  colours, 
and  mixed  with  other  colours  if  required. — H.  A.  K. 


Improvements  in  the  Maniifacture  of  Itesinons  Com- 
pounds. ,].  Vs.  Melvin,  U.S.A.  Eng.  Pat.  5270, 
April  15,  1880.  4d. 
The  main  feature  of  this  invention  is  the  manufacture  of 
resinous  compounds  by  treating  rosin  or  other  resinous 
substances  with  oxide  of  zinc  or  other  metallic  oxides. 

-H.  A.  K. 


XIIL— TAKNIN&,  LEATHER,  GIUE,  AND  SIZE. 

A  New  or  Improved  Si:e  for  Si-ine/  Haw  Sill:.  Jean 
Fr.invois  Giraud,  Lyons.  Eng.  Pat.  8402,  July  11, 
1885. 
The  following  is  the  coniposilion  of  the  size  for  one 
litre  i—Jajianese  vegetable  gelatine,  alum,  spermaceti, 
and  glycerine,  of  each  20grms.  These  substances  are 
dissohed  together  in  water,  and  the  sizing  eli'ected  iu 
the  ordinary  way.— IJ.  11. 
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Improved  Substitutes  for  Leather,  appfinili/efor  Driving 
Belts,  Boot  and  S/i'oe  Soles,  Covcriiirj  Miiehine  Hollers, 
mid  other  ».s<-s.  M.  Zingler,  Belsize  Park,  Middlesex. 
Eng.  Pat.  S9G3,  July  24,  1S85.  6d. 
The  inventor  takes  canvas  or  similar  woven  fabric  and 
boils  it  under  luessnre,  in  a  solution  of  tungstate  of  soda, 
for  three  hours.  The  fabric  is  then  boiled  in  a  solution 
of  acetate  of  lead,  and  afterwards  drained,  tlried  and 
stretched.  The  fabric  is  coated  with  composition,  by 
means  of  a  spreading  machine,  ten,  twelve  or  more  coats 
being  apjilied.  The  composition  is  varied  according  to 
the  purpose  to  which  the  article  is  to  be  applied.  The 
ingredients  are — indiarubber,  sulphide  of  antimony,  per- 
oxide of  iron,  sulphur,  lime,  asbestos,  chalk,  sulphate  of 
zinc,  and  carbonate  of  magnesia.  For  the  proportions 
the  ISlue  Book  must  be  consulted.  The  coated  fabric  is 
vulcanised,  under  pressure,  at  a  temperature  of  2oO'  F., 
or  more. — B.  H.  

Iinpror^ements    in.    Tanning    Hides.        Percy    Haddan, 
l.ondon.     From  the  Dob'son   Patent  Tanning  Process 
Co.,  of  Lincoln,   Nebraska,   U.S.A.     Eng.  Pat.  5476, 
April  20,  1S80.     6d. 
The  hides  or  skins,  after  unhairing  and  washing  in  the 
usual  way,  are  immersed  in  a  bath  of  common  salt  solu- 
tion  in  strength   0— 11"    salinometer  for    24 — ;i(i   hours. 
They  are  then  exposed  in  a  suit:ible  chamber,  to  the  fumes 
of   burning  suliihur,  S- lOU).  sulphur  being  sulticient  for 
160  heavysides.     The  hides  are  then  tanned  or  ccdoured, 
in  a  liijuor  containing  gambler,  common  salt  and   alum. 
The  hides  are  skived  and  split,  the  grain  portion  put  in 
ganibier  liquor,  fumigated  again,  w.asbed.  and  "  stuH'ed  " 
with  grease  or  (rii.      The  llesh  portion  is  jmt  in  hemlock 
liquor  for  12—24  hours,  dried,  and  is  then  ready  fur  sale 
'  or  use. — B.  H. 

An    Ii/i/ironed   Method   of    Taa-inij  Hides  and  Skins. 
Nils  Alexander  Alexanderson  and   Leonard  Hvass,  of 
Stockholm,  Sweden.      Eng.  Pat.  .")4iU,  April  20,  1SS6. 
4d. 
The  patentees  claim  the  tawing  of  hides  or  skins,  pre- 
pared in  the  ordinary  way,  with  strongly  basic  solutions 
of  salts  of  alumina,  oxide  of  chromium,  or  oxide  of  iron, 
and  subsequent  solution  of   the  soluble  salts  in   water. 
The  basic  solution  is  prepared  by  adding  .a  dilute   alka- 
line solution  t"   the  .solution  of  alumina  or  ses(|uioxicle 
salt.    (Eng.  Pat.   15,t)0",  1SS4  ;  this  J<mrnal,  lS8.'i,  747.) 

-B.  II. 


XIV.— AGRICTJITURE.  MANURES,  Etc. 

Use  of  Ferrous  Sulphate  in  Agriculture.    A.  B.  GriJIiths. 
Chem.  Soc.  Journ.  1886  ;  Trans.  114—120. 

TitE  author's  experiments  were  continued  in  1S.S5.  A 
plot  of  wheat  (si/e  not  stated)  without  ferrous  sulphate 
yielded  30  bushels  of  grain  |ier  acre  ;  a  similar  plot  with 
'^cwt.  green  vitriol  per  acre  yielded  32j  bushels.  Hence 
no  certain  conclusion  can  be  drawn.  The  proportion  of 
ferricoxide  in  the  ashof  the  grain  and  leaveswas,  however, 
undoubtedly  increased  by  the  use  of  ferrous  sulphate. 
In  .another  instance  the  crop  of  wheat  grown  with  ferrous 
sulphate  was  eH<//-t'/// /nc_/)-o//(  mildeu-,  and  the  ash  of 
the  plant  showed  an  increase  over  the  normal  proportions 
of  ferric  oxide  and  phosphoric  acid.  Applied  to  grass 
land,  ferrous  sulphate  caused  an  iucrease  of  greenness  in 
the  grass,  and  destroyed  the  moss.  The  ash  of  the 
mosses  before  treatment  contained  6 '62  per  cent,  of  ferric 
oxide,  and  after  treatment  1 1  '56  per  cent.  ;  so  that  they 
appear  to  have  .absorbed  a  jioisonous  dose  of  the  iron  salt. 
The  ash  of  the  gra.sses  contained  only  0  45  per  cent. 
Fe.j03  before  treatment,  and  246  per  cent,  after  treat- 
ment. A  solution  of  ferrous  sulphate  of  01  per  cent, 
strength  is  fatal  to  the  potato  blight  (Peronospora 
infestans)  and  the  wheat  mildew.  Striking  results  were 
obtained  with  potatoes.  An  unmanure<l  plot  yielded 
3  tons  per  acre  ;  a  plot  dre.ssed  with  Icwt.  kainite,  Icwt. 
nitrate  of  soda,  and  2cwt.  superphosphate,  gave  6j  tons  ; 
whilst  a  plot  receiving  jcwt.  per  acre  ferrous  sulphate, 


in  .addition  to  the  other  manures,  yielded  8^  tons.  The 
.ash  of  the  tubers  grown  m\  the  three  )ilots  contained 
resi)ectively  5'15,  5'42,  and  7  00  jier  cent,  of  ferric  oxide, 
and  15-63,  "l6-24,  and  1794  per  cent,  of  P  O^  ;  the  ash  of 
the  haulm  gave  sindlar  results.  It  appears  from  experi- 
ments that  when  a  solution  of  ammonium  sulph.ate  is 
allowed  to  percolate  through  a  layer  of  soil  containing 
ferrous  sulpliate,  much  more  ammonium  is  retained  by 
the  .soil  than  is  the  case  when  the  same  soil  minus  the 
ferrous  sulphate  is  used.  Ferrous  suliihate  appears  to  be 
a  good  manure  for  rose  bushes.  It  is  best  applied  to  crops 
as  a  top-dressing  to  the  young  plants,  at  the  rate  of  ^cwt. 
per  acre.  It  can  be  detected  in  the  .soil  after  the  lapse 
of  six  weeks.-  J.  M.  H.  M. 


Improvements  in  Fertilising  Compounds  and  in  the 
Process  of  Manufacturing  the  .tame.  H.  d.  Allison, 
London.  From  W.  S.  Pierce,  New  York.  Eng.  Pat. 
5686,  April  27,  1886.     6d. 

The  object  of  the  ]iatentee  is  the  preparation  of 
"  superphosphate,"  "  acid  "  or  "  monobasic  "  phos- 
phate, or  "reverted"  or  "bibasic"  iihosphate,  from 
[ihosphates  of  aluminium  or  iron,  such  as  Kedunda 
or  Cirand  Connetable  phosphates.  A  dilliculty  ex- 
perienced in  the  manipulation  of  these  phosphates 
by  processes  hitherto  devised  is  owing  to  the  ]iro- 
duction  of  a  wet  sticky  mass,  which  even  alter  drying 
auain  deliquesces  and  becomes  wet.  The  (^resent  inven- 
tion proceeds  as  follows  : — Theilricd  phosphorite  is  mixed 
with  sodium  ehloriile,  ammonium  sulphate,  and  water, 
and  then  treated  with  sul|iburic  acid  (chamber  .aciil). 
Potassium  chloride  niay  be  substituted  for  the  sodium 
salt,  and  in  other  cases  sodium  sulphate  may  replace 
the  chloride.  The  oxides,  nitrates,  sulphates,  and  car- 
Imnates  of  potassium  or  sodium  may  lie  u.scd.  The 
mixture  is  dried  at  60"-^  C.  and  pulverised. — C.  C.  II. 


Preparing  Basic  Cinder  for  Use  as  Manure.     J.  ft 
Munro,  Downton,  Salisbury.     Eng.  Pat.  7740, 


M.  H. 

June 
25,  1886. 

The  finely -ground  basic  cinder  or  slag  from  the  Thomas- 
Gilchrist  process  of  steel  making  is  treated  with  suljihuric 
acid  of  sp.  gr.  1  '485  or  thereabouts,  in  the  proiiorti<m  of 
about  2  jiaits  of  acid  to  1  of  cinder.  When  the  pro- 
portions are  projierly  adapted,  a  fine,  light,  dry  and 
friable  product  is  (jbtained,  containing  much  gypsum  and 
soluble  phosphates  of  lime  and  iron,  together  with  crys- 
tallised ferrous  sulidiate.  This  may  be  used  directly  as 
a  manure  in  about  the  same  quantities  as  ordinary  super- 
l)hosphate,  but  it  is  found  that  the  proimrtion  of  ferrous 
sulphate  is  in  some  cases  too  great  to  be  of  any  ailvan- 
tage  to  crops.  To  pre])are  a  similar  manure,  containing 
a  more  beneficial  ]iro]KUtion  of  ferrous  sulphate,  the 
cinder  is  mixed  with  once  or  twice  its  weight  of  mineral 
phosiihate  of  lime  before  being  dissolved  ;  or  by  the  use 
of  lime,  basic  cinder,  or  similar  precipitating  material,  a 
portion  of  the  ferrous  comi>ounds  in  the  line  dissolved 
cinder  is  i-endered  insoluble. — J.  M.  H.  M. 


XT.— SUGAR,  GUMS,  STARCHES,  Etc. 

Lcvulcse.      A.    Iler/feld    and   H.     Winter.      Ber.    19, 
390—394. 

The  authors  claim  ]iriority  for  the  discovery  of  trioxy- 
liuti/ric  acid  amorig  the  o.xidation  products  of  levulose 
witii  bromine,  afact  which  Hdnig  has  recently  amiounced 
{Ber.  19,  171).  This  acid  rotates  the  plane  of  jiolarised 
light  to  the  right;  but  the  [a]i,  has  not  yet  been  deter- 
mined. On  passing  a  stream  of  hydrochloric  acid  g.as 
through  the  calcium  salt  of  the  aci<i  suspended  in  abso- 
lute aicolud,  a  double  compouml,  [C,H,  (OH), CO.,  C.,H  J., 
i-CaClo,  is  thrown  down  as  a  white  precipitate.  The 
authors  employed  a  levulose  drieil  by  being  mixed 
with  powdered  glass  and  placed  over  phosphoric  anhy- 
dride in  a  vacuum  at  00",  and  which  gave  on 
analysis  numbers  .agreeing  with  the  formula  C„H,„Ou. 
They  found  as  the  mean  of  two  determination.s[a]n  =  — 
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71-4°  (»=20-l).  A  7-78  per  cent,  solution  of  levulcse  in 
absohitealcohol';ave[a]n=— 4.8° only.  Levuloscwasalso 
prepared  frmn  invert  sugar  by  means  of  absolute  alcohol. 
By  repeated  .solulion  in  this  liquid  and  fractional  precipi- 
ta'tion  this  was  obtained  as  free  as  possible  from  de.xtrose ; 
but  tlie  values  for  [a]i,  obtained  varied  from  4.". 'IS  to 
40-18'.  The  authors  conchule  from  this  cither  that  it  is 
not  po.ssible  to  .separate  dextros<^  from  levulose  by  treat- 
ment with  absolute  alcohol,  or  that  invert  sugar  contains 
another  carbohydrate,  with  a  lower  left-handed  rotation; 
the  latter  is  the  more  probable,  since  the  crystalline  mass 
showed  no  bi-rotation  when  freshly  dissolved,  as  it  would 
have  done  had  dextrose  been  present.  I'eligot's  calcium 
salt,  C„H,„O„.Ca(J.H»0,  was  prepared  both  from 
uncrystallised  and  crystallised  levulose  ;  this  salt 
suspended  in  absolute  alcohol,  and  hydroehlonc  acid 
"as  passed  through,  dissolved,  and  after  a  time  a  white 
precipitate  containing  4S-47  per  cent,  caleium  chloride, 
separated  out  ;  it  is  probably  an  ether  of  levulose. 
iiismuth  nitrate  affords  a  means  of  distinguishing 
between  dextrose  and  levulose.  When  this  salt  is  added 
in  the  dry  state  to  a  dextrose  syrnp,  it  is  decomiiosed 
with  formation  of  basic  nitrate,  but  on  addition  to  a 
levnlose  syru])  it  is  dissolved,  and  a  comiiound  may  be 
precipitated  out  by  alcohol,  which  explodes  on  warming. 


inwards  prevents  all  risk   of  eollap.se.     //(  is  a  man-hole 
cover  ;  n  is  a  coil  of  pipes  through  which  cold  «ater  can 


XYL-BREWING,  WINES,  SPIRITS,  Etc. 

An  Improved  Process  of  Purifmng  Yeast.  J.  J.  AV. 
Peters,  Hamburg,  Germany.  Eng.  Pat.  8908,  July  23, 
1885.     4d. 

A  PROCESS  for  purifying  yeast  from  insects,  aniinalenla^ 
and  other  impurities  by  treatment  with  either  dilute 
alkali  acid,  or  water  alone,  and  afterwards  with  a  liquid 
of  less  "ravity  than  water— alcohol,  for  instance— in  order 
to  sepa'rate  the  pure  yeast  from  mucilage  and  secondary 
ferments. — G.  H.  M. 


M'ltiirinri  of  Spirifs  in  Bottles  or  other  Non-ahsorhcnt 
Vessel's.  W.  W.  Crawford,  (ilasgow.  Eng.  I'at. 
98G9,  August  20,  1885.  4d. 
The  object  of  this  invention  is  the  maturing  of  spirits  in 
bottle  by  the  use  of  wood— either  immersed  in  the  lluid 
or  else  in  the  form  of  a  bottle-stopper.— H.  A.  1!. 


All  Improved  Mrl/md  <fand  App<irri1vsfor  the  Treat nient 
of  Beer  Uetiirns  and  other  likr  Aleoholic  Liquids.  F. 
i'aulknerandG.  It.  Wilson.  Eng.  Pat.  1401,  February 
1,  1886.     8d. 

This  consists  of  an  apparatus  in  which  beer  returns  and 
waste  fermented  liquids  generally  may  he  sterilised, 
after  being  made  bright  by  artihcial  fining  or  filtration, 
bv  being  heated  to  ISO'',  and  maintained  at  that  tempera- 
ture for  10  minutes.  In  the  case  of  beer  returns,  all 
acidity  over  and  above  the  one-tenth  normal  to  miUl  beers 
should,  after  sterilisation,  be  neutralised  by  the  addition 
of  a  standard  solution  of  pure  potassium  carbonate.  The 
accompanying  illustration  shows  a  vertical  section  of  the 
apiiaratus  einployed  -.—a  is  a  copper  vessel  ;  (>  a  jacket, 
ill  which  the  bottom  of  the  vessel  a  is  enclosed  ;  cc  are 
supporting  columns  ;  </  is  a  pipe  by  which  the  vessel  a  is 
idled  ;  e  is  a  draw-oil  pipe  :  /  is  a  pipe  supplying  steam 
to  the  jacket  ;  .'/  is  a  surface  condenser  occupying  the 
ui)per  part  of  the  vessel  ((—it  consists  of  a  nest  of  parallel 
tubes  between  two  tube  plates  /ih.  Cold  water  is 
admitted  to  the  space  around  the  tubes  and  between  the 
tube  plates  by  the  pipe  ;',  and  it  passes  away  by  the 
pipe  7.  The  vapour  rising  from  the  liciuor  in  the  vessel 
'(  IS  ciindenscd  in  the  tubes  of  the  surface  condenser,  and 
falls  back.  Air  is  able  to  escape  by  a  safety-valve  /; 
opening  outwards,  and  another  safety-valve  I  opening 


be  circulated  to  rapidl 
operation.— G.  II.  M. 


cool  the  liciuid  at  the  end  of  the 


XVIL-CHEMISTRY  OF  EOODS,  SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

(A)  CUKMISTRY  OF  FOODS. 

A  New  Process  or  Method  for  Preserving  all  '■''"'(■<[;/ 
Veqetable  Products.  C.  II.  Sharman,  I'orest  llili. 
Eng.  Pat.  OOriS,  July  28,  1885.  4d. 
The  patentee  claims  the  following  method  ami  conipouiul 
for  coating  fruit  or  vegetables  so  that  they  may  be  pre- 
served in  their  original  condition.  The  fruit  or  vegetable 
is  dipped  into  a  melted  mixture  of  wax  8  parts,  rcsiii  ax 
..elatinc  one  part,  and  sulphur  one  part,  A  hard  coat- 
fng  is  formed  on  the  exterior  of  the  article,  and  decay 
and  shrinking  are  prevented.— C.  C.  H, 


(C)  DISINFECTANTS. 
The  Influeiiee  of  ThaUine  Salts  upon.  Piiirefiefioii  and 

Fermentation.    H.  Schulz.    Centralh.  Med.  W  issensch. 

ISSli,  113. 
From  the  special  manner  in  which  thallinc  preparations 
inauence  the  orgauism  in  cases  of  fc\  cr,  it  might  be  sup- 
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poseil  that  they  would  act  siuiilarly  in  the  matter  of 
jmtrcfaction  anil  fermentation.  The  experiments  on  the 
fermentation  of  animal  tissue  ilemonstrateil  the  correct- 
ness of  this  supposition.  0'.^)  per  cent,  of  tlialline  sulphate 
in  sterilised  gelatine  prevent  further  putrefaction  of  meat. 
'Die  yeast  fermentation  was  considerahly  retarded  Ijy  tlie 
addition  of  1  per  cent,  of  tlialline  tartrate  ;  with  a  less 
quantity,  however,  the  activity  of  the  ferment  was 
increased. —J.  B.  C 

All  Improrcd  Disinfectant.  W.  11.  Lake,  London. 
Prom  M.  li.  Garcia,  I'aris.  Eng.  Pat.  9353,  August 
5,  IS.So.     G.I. 

.V  LKjt'in  composed  of  water  5  parts,  permanganate  of 
potassium  '2  parts,  citric  acid  1  part,  oxalic  acid  1  part, 
and  suljiliuric  acid  1  part,  is  poured  upon  a  powder  com- 
jiosed  as  follows  : — Calcined  marble  ."i  p.arts,  suboxide  of 
manganese  1  pait,  sulpliatc  of  alumina  and  potassium 
Oo  part,  ]iermanganate  of  potassium  1  part,  mauganato 
of  potassium  Oj  part,  and  citric  acid  1  part. — C  C.  II. 


Imjirovcmciitx  in  Disinfectants.  A.  Boake  and  F.  G. 
Adair-Uobcrts,  Stratford.  Eng.  Pat.  12,238,  October 
U,  ISS.").     4d. 

Thk  jiatentees  claim  "  tlie  use  of  sulphurous  acid  as  a 
ilisinfectant,  by  releasing  the  same  from  a  closed  vessel 
wherein  it  has  been  stored  in  the  liquid  state." 

-C.  C.  H. 

Inipruivinents  in.  Disinfecting  Componnds.  11.  H.  Lake, 
London.  Prom  P.  L.  Sarmicnto,  W.  (1.  (iiinim,  S.  P. 
Sadtler,  J.  A.  Wiedersheim,  Philadelphia,  and  F. 
J.  Sanniento,  Detroit.  Eng.  Pat.  ol.51,  April  13, 
1S8G.     6d. 

Dry  bleaching  powder  is  mixed  either  with  coal-tar, 
"  light  oil,"  or  "  dead  oil,"  or  else  with  a  dry  carbolate, 
such  as  carbolate  of  lime.  The  specihcation  points  out 
the  difference  in  action  between  the  mixtures  so  njade 
and  those  described  by  other  ]iatents,  each  of  which  tliey 
specify — viz.,  that  a  reaction  occurs  which  results  in  the 
formation  of  "chlorine,  carbolic  acid  vapours,  and  other 
gases  of  great  disinfecting  value." — C.  C.  H. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Prorcss  for  Preparing  Fodder  from  certain  Waste- 
prodnets  obtained  in  the  Manufacture  of  Crllitlose,  or 
Paper-pulp.  H.  J.  Haddan,  London.  From  C.  H. 
Voigt,  Saxony.     Eng.  Pat.  749.5,  .June  19,  1SS5.     6d! 

The  inventor  claims  to  be  able  to  obtain  from  the 
alkaline  boiling  lye  the  40  per  cent,  of  carbo-hydrates, 
protein  substances,  etc.,  contained  in  straw,  by  neutra- 
lising with  dilute  sulpliuric  acid  and  separ.iting  the 
]irecipitated  matter  by  the  use  of  the  lilter-press.  It  is 
stated  that  the  product  has  an  agreeable  smell  and  taste, 
and  is  readily  eaten  by  cattle.  Glauber's  salt  may  be 
prepared  from  the  niotlier-liqnor  by  crystallisation  after 
evaporation. — H.  A.  K. 


Improvrments  in  Process  for  Malcinq  Paper  Stork.  J. 
L».  Tompkins,  U.S.A.  Eng.  Pat.  .3472,  March  11, 
ISSti.     tsd. 

The  following  are  the  claims  in  this  spceilication  : — 

1.  In  the  iiianufacture  of  paper  stock,  or  pulp,  the 
process  of  treating  wood,  straw,  grasses,  or  other  vege- 
table substances  by  the  action  of  pure  water,  at  about 
bulling  temperature,  circnlaled  through  the  mass  of 
material,  within  a  digesting  chamber',  in  alternating 
reversed  directions. 

2.  In  the  manufacture  of  paper  stock  or  pulp  from 
vegetable  substances,  or  materials,  the  process  of 
separ.ating  the  dissolved  portions  from  the  undissolved 
portions  of  the  said  material,  above  described,  the  same 
consisting  of  circulating  the  cooking  water,  nr  other 
liijuors  with  which  the  material   has   been   treated,  in  an 


u]3wnrd  direction  through  the  mass,  or  in  a  direction 
wliich  will  be  away  from  the  discharge  opening  of  the 
digesting  chamber,  substantially-  as  described. 

3.  In  the  manufacture  of  paper  stock  or  pulp  from 
vegetable  substances,  or  materials,  the  ]n-ocess  of  sub- 
jecting the  material  to  the  action  of  alkaline,  or  eijuiva- 
ient  disintegrating  and  dissolving  liquor,  _  at  high 
temperature  and  under  pressure,  with  said  liquor 
circulated  through  the  mass  of  material  in  alternating 
reversed  directions. 

4.  In  the  nuuiufactnre  of  paper  stock,  or  pulp,  from 
vegetable  substances  or  materials,  the  process  of  cleans- 
ing the  material  from  all  the  ilissolved  substances,  or 
chemicals,  or  both,  left  with  it  from  its  prior  treatment, 
the  same  consisting  of  circulating  ]iure  water  in  alter- 
nating reversed  directions  through  the  mass  of  material 
within  the  chamber. 

r>.  In  the  manufacture  of  paper  stock,  pulp,  or  hbre, 
the  process  of  bleaching  the  same,  consisting  in  treating 
the  stock,  pulp,  or  lilire,  to  the  action  ef  a  bleaching 
liquor,  circulated  ihrough  the  mass  in  alternating 
reversed  directions,  substantially  as  described. 

6.  The  process  of  reducing  vegetable  substances,  or 
materials,  consisting  in  first  boiling  the  same  in  pure 
water,  at  about  boiling  temperature,  which  is  circulated 
in  alternating  reversed  directions  through  the  material 
until  the  water  .soluble  portions  are  dissolved,  then 
treating  the  nuiterial  to  pure  water  which  is  circulated 
alternately  in  reversed  direction  for  removal  of  the 
dissolved  substances,  and  then  subjecting  the  resulting 
pioihict  of  the  boiling  with  water  to  the  action  of  an 
alkaline,  or  other  known  equivalent  dissolving  or  disin- 
tegrating liquor,  at  high  temperature  and  under  pres- 
sure, and  circulated  in  alternating  reversed  directions 
through  the  treated  mass. 

7.  In  the  manufacture  of  paper  pulp  or  stock,  the  con- 
tinuous process  fin-  treating  wood,  straw,  grasses,  or  other 
vegetable  substances,  or  materials,  above  described,  the 
same  consisting  in  the  several  progressive  steps  of  treat- 
ment of  the  material  by  water,  alkaline,  or  equiv.alent 
liquor,  and  bleaching  liquor,  which  are  respectively  cir- 
culated with  alternating  rever.sed  directions,  through  the 
body  of  the  treated  material,  in  the  order  and  under  the 
respective  conditions  substantially  as  above  set  forth. 

'  -W.  S. 

Improvements  in  the  Construction  of  Boilers  for  Treating 

Wood  and  other  Fibre  in  the  Mamifactvre  of  Paper 

and  other  Pvlp.     C.  C.  Springer,  U.S.A.     Eng.  Pat. 

S073,  July  3.     8d. 

The  new  feature  in  this  invention  is  the  use  of  elastic 

bands  of  asbestos  or  indiarubber   in   making  joints  in 

the  combined   nict.al  linings  of  bisulphite  wood  boilers. 

The  compound  lining  (lead  and  iron)  is  similar  to  that 

patented  by  John  Makin,  October  24,  1884,  14,071.     By 

this  method  of  making  joints  the  use  of  the  blow-pipe 

is  obviated,  and  any  e.xpan.sion  of  the  lead  only  causes 

the   joint   to   becon'ie    tighter.      Also    sections    can   be 

conveniently  removed  from  the  boiler  and  replaced  if 

required. — H.  A.  R. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES 
AND  EXTRACTS. 

Donndakc     (Sareoccphcdons    csculentus    Afzclius).      T. 
Christy.     New  Commercial  Plants  .and  Drugs,  9,  7—9. 

An  .addendum  to  a  previous  paper  by  Messrs.  Ileckel 
and  Schlagdenhautlen  (this  Journal  1S83,  570).  The 
alcoholic  extract  was  found  to  contain,  ,as  well  ,as  a  small 
proportion  of  glucose  and  trace  of  tannin,  three  distinct 
principles  of  a  resinous  niiture,  the  lirst  of  wddch  being 
of  an  orange-yellow  colour,  very  bitter  and  soluble  in 
water,  alcohol,  and  potash  ;  the  second  light  yellow  m 
colour,  soluble  in  potash  but  not  in  water,  the  third 
soluble  in  potash  and  insoluble  in  water  and  alcohol. 
Treatment  with  water  gave  a  mixture  of  starchy  .and 
albuminous  substances,  and  the  parts  soluble  in  water 
were  found   to  be,    including  2-123  of  salts,   Ub'>.     A 
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rather  large  proportion  of  oxide  of  iron  was  found.    The 
results  were  as  follows  :  — 

I'arts  soluble  in  pctrolfum  etlier,  wax,  fntly  bodies  rCfiO 

„  „        ,,  chloroform,  wax.  fatty  bodies  and 

colouring  matters 1"040 

,,        ,,  alcohol,  traces  of  tannin,  g:lucoae, 

resinous  colouring  matters    6*J1.')0 

Fixed  salts      231 12 

Wood 62  128 

Fixed  salts 5o70 

10000 

Messrs.  Heckel  and  Sclilagdenliautl'en  s.ay,  that  so  far 
as  doundakine  is  concerned  it  is  a  substance  which  is  not 
obtainable  as  a  crystalline  .alkaloid,  but  that  this  name 
may  be  given  to  the  colouiing  luatter  wliich  contains  the 
active  principle.  Tlie  bitterness  of  this  hark,  whether 
that  from  Boke  or  that  from  Sierra  Leone,  is  due  to  the 
nitru;,'eno«s  and  resinoi<l  colouring  matters  diversely 
soluble  in  water  and  alcohol.  — 0.  11. 


Essential  Oil   Plaiils.     T.   Christy.     New    Commercial 
Plants  and  Drugs,  9,  11—14. 

Until  now  but  little  attention  has  been  given  to  the 
cultivation  of  plants  yielding  fragrant  essential 
oils,  partly  for  the  want  of  information  respecting  the 
extraction  of  the  oils,  and  partly  for  want  of  a  suitable 
apparatus  for  distilling  them,  such  as  could  be  easily 
ami  economically  worked  on  the  small  scale.  Flowers 
can  he  tieatcd  in  various  w  ays.  Tlie  "  fat  "  process  con- 
sists of  jdacing  the  llowers  and  allowing  them  to  remain 
for  a  certain  length  of  time  upon  layers  of  clarified  fat 
(beef  suet),  whicli  absorbs  the  fragrance,  the  process  being 


repeated  until  the  fat  is  thoroughly  in)]iregnated  with 
the  perfume.  This  process,  which  is  by  no  means 
e.xhaustive,  is  suitable  for  flowers  which,  like  the  violet, 
do  not  readily  yield  their  perfume  when  distillcil  with 
water.  The  perfume  is  obtained  by  distilling  the  im- 
]ircgnated  fat.  Many  flowers  can  be  distilled  with  water, 
the  perfume  coming  over  and  comlensing  with  the  steam, 
from  which  it  can  be  afterwards  separated  by  an  oil 
separator,  or  the  oil  may  be  allowed  to  pass  off,  the  water 
being  used  in  the  still  again. 

V.arious  modes  of  distilling  the  essences  are  required, 
according  to  the  nature  of  the  ]>roduct  to  be  operated 
upon,  '\\hen  the  material  is  dry,  and  its  structure  is 
veiy  close  like  .sandal  wood,  it  should  he  jiounded, 
scrajied,  broken  up,  rasped,  or,  if  jiossible,  I'ulvcrised 
and  macerated  in  water.  In  the  distillation  of  balsams, 
the  addition  of  a  small  quantity  of  salt  is  rei|uisite  if  the 
boiling  point  of  the  oil  be  higher  than  that  of  water. 

To  preserve  the  essential  oils  the  author  recommends 
the  addition  of  an  equal  volume  of  alcohol  to  the  oil,  the 


mi.xture  being  kept  in    well-stoppered  bottles  in  the 

d.ark. 

The  extraction  of  the  essences  of  hergamot,  citron, 
orange,  etc.,  can  he  best  accomplished  by  pressure,  since 
in  these  particular  instances  the  oils  are  more  fragrant. 

The  most  .simple  and  reliable  apparatus  for  the  dis- 
tillation is  shown  in  the  annexed  figure. 

It  is  capable  of  holding  12  litres,  and  can  be  heated  by 
any  kind  of  fuel  or  it  can  he  worked  over  any  ordinary 
tire  or  stove. 

The  distillation  of  oils  and  essences  is  fully  treated  in 
Valyn's  "Tiaitc  detaillc  et  pratique  de  Destination  . a 
1  Usage des  Families." 

The  Ecuelle  jirocess  consists  in  rubhing  the  fruit  over  a 
surface  of  sharji  points  lining  a  saneershaped  vessel, 
with  a  hole  in  its  centre  leading  to  a  receptacle  i)laced 
below  ;  the  oil  glands  being  pricked  by  the  points,  the 
esential  oil  runs  down  and  collects  in  the  vessel  below. 
-O.  H. 

Eiirali/jifiis    Stair/crintia     F.  V.  M.     T.  Christy.     New 

Commercial  Plants  and  Drugs,  9,  H — 15- 
Thi.s  tree,  which  is  also  known  as  the  lemon-scented 
iron  hark,  is  a  native  of  (,hieen.sland,  where  it  was  fir.st 
discovered  by  Mr.  P.  F.  Scllheim.  Its  leaves  pcssess  an 
odour  exactly  like  that  of  the  Icmon-.scented  verbena, 
and  the  oil  they  yield  is  identical  in  fragrance  with  that 
of  the  so-called  verbena  of  commerce,  which  is  not  de- 
rivetl  from  the  verbena,  hut  from  a  grass  ( Audrojmqon 
citratifs  D,  ('.)•  The  dried  leaves  yielded  2.^' per  cent. 
of  volatile  oil  of  sp.  gr.  0  !101.  The  odour  of  the  oil  of 
this  tree  is  quite  dilierent  from  that  of  Ktnali/ptia  rilro- 
(lora,  which  might  be  substituted  for  ((yjOKr/Zc  oil,  which 
it  resembles,  in  the  perfuming  of  soap.  — O.  li. 


Essentia!  Oil  of  Lime  Learc.s  (Citrus  Limctta).     Francis 
Watts.     Chem.  Soe.  Journ.  (Trans.),  18S6,  316—317. 

This  oil,  prepared  by  distilling  the  leaves  and  young 
shoots  of  the  lime  tree  in  a  current  of  steam,  is  mode- 
rately soluble  in  rectitied  spirit,  and  hsis  a  sp.  gr.  of 
0'8777  at  33'.  ^Yhen  submitted  to  fractional  distillation, 
it  yields,  first  a  hydrocarbon  (170— 220  ),  then  a  fraction 
(229 — 230')  yielding  a  crystalline  mass  with  sodium 
bisulphite,  but  without  action  on  silver  nitrate— hence, 
probably,  a  ketone.  About  one  third  of  the  oil  l>oils 
above2S0',  and  is  viscid,  with  a  green  fluorescence.  After 
digestingthe  lowest  fractionswith  sodium,  a  hydrocarlion, 
boiling  at  17(i — 177°.  was  obtained,  inactive  to  polarised 
liglit,  and  with  refractive  index  of  14G11  at  .30°  for  red 
light.  It  resembles  the  eitrenes,  forming  a  hydrochloride 
with  HCI,  and  giving  Kibau's  colour  reaction  with  ferric 
chloride.  Terpinol  also  is  probably  present  in  the  lower 
fraction.  The  ketone  above  mentioned  yields  acetic  and 
pelargonic  acids  by  oxidation  with  chromic  acid  :  lience 
it  is  methylnonylketone  CHs.CO.CgHjj. — J.  M.  H.  M. 


XXI.— EXPLOSIVES,  MATCHES,  Etc. 

The  Stabilif;/   of  en-tain   Ejplosifes  on   Heating.      O. 
Hagen.     Pep.  Anal.  Chcni.  6.  1. 

TllK  following  test  is  used  : — A  copper  vessel,  20cni.  high 
and  20cm.  diameter,  is  provided  with  a  copper  cover,  in 
which  1,")  to  20  round  holes  are  bored  about  COmni.  wide. 
Through  one  of  these  a  thermometer  is  in-^^eited,  which 
dips  into  the  water  contained  in  Ihe  ves.sel  to  a 
depth  of  lOeni.,  the  water-level  being  about  2cra. 
below  the  lid.  The  remaining  holes  arc  provided 
with  three  thin  strips  of  copper,  through  which  the 
samples,  contained  in  test-tubes  ICmni.  _wide  and 
14 — 15cm.  high,  are  sunk.  Clicniically  pure  liitroglycer- 
ine  does  not  change  in  J — I  hour  at  70- -7.")  ,  altlioueli 
this  is  not  so  in  Ihe  presence  of  acid.  Suli)liuric  acid 
splits  oil'  one  equivalent  of  nitric  acid  with  the  forma- 
tion of  i;lycerine-snlphuric  aciil.  The  latter,  on  decom- 
jiosing  into  glycerine  and  sul])liuric  aciil,  sets  free  a 
further  quantity  of  nitric  acid  from  the  nitroglycerine, 
and  this  i>  reduced  to  lower  oxides  of  nitrogen,  espe- 
cially uidcus  oxide.     Upon  this  fact  the  test  is  based, 
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potassium  iodide  and  starch-paper  being  u'sed.  The 
anllior  uses  Swedish  filter  paper  soaked  in  a  solution 
of  3f;rms.  starch  in  iTUcc.  -natcr  and  Igrm.  KI  in  276cc. 
■water.  For  dynamite,  ilajendie  u.«.es  S'Tgrnis.  starch 
(wliich  has  been  waslied  with  coUl  water)  in  2o0cc. 
water,  and  09;;rni.  KI  (crystallised  from  alcohol)  in  '250cc. 
water.  Strips  of  waslied  filter-paper  are  soaked  in  the 
mixed  solutions  for  not  less  than  ten  seconds.  These, 
cut  into  strips  of  10mm.  wide  and  30mm.  long,  are  kept 
in  dark  stoppered  bottles,  and  before  use  the  upper  third 
portion  is  painted  over  with  a  40  per  cent,  glycerine 
solution,  24°  B.  By  means  of  a  cork  and  jdatinum  wire, 
to  wliich  the  strip  is  fastened,  the  strip  is  suspended  in 
a  test-tube.  The  temperature  of  the  water  and  the  dura- 
tion of  heating  when  tlie  strip  liecomes  tinted  is  obsc  rved. 
Dynamite  nitroglycerine  should  indicate  no  charge  after 
fifteen  minutes  at  TT  ;  gun-cotton  for  the  I'riissian  sap- 
pers must  stand  a  temperature  of  ISO"  for  twenty-five 
minutes.  In  the  case  of  compressed  gun-cotton,  Igrm. 
is  taken  and  gently  pressed  with  a  wooden  pestle  into 
the  tube  ;  of  explosive  gelatine  and  nitroglycerine  3grms. 
are  taken.     The  water-bath  is  kejit  at  a  constant  tem- 


perature, and  the  test-tube  is  sunk  in  to  a  level  with  the 
liulb  of  the  thermometer.  A  faint  brown  line  between 
the  dry  and  the  moist  portion  of  the  testpapu'  indicates 
the  end  of  the  reaction.  In  tlie  case  of  dynamite,  the 
oil  must  be  separated  from  the  .siliceous  matter  and 
tested  separately.  The  English  Ciovernnicnt  demands 
that  24grms.  finely-powdered  dynamite  should  be  firmly 
pressed  on  a  loose  plug  of  cotton-wool  into  the  funnel- 
tube  15.  On  pouring  on  to  this'a  few  cc.  of  water,  the 
nitroglycerine  is  expelled,  and  filters  througli.  This  may 
be  accelerated  by  a  vacuum  jiump  in  connection  with  C. 
The  test-tube  D  must  be  removed  before  the  layer  of 
water  comes  through  the  funnel.  The  author  finds  that 
dynamite  often  indicates  no  nitrous  oxide  when  the  oil 
expressed  from  it  gives  the  reaction  distinctly.  Tempe- 
rature of  explosion  was  tested  by  the  autlior  in  a  paralfin- 
bath,  each  result  being  the  mean  of  ten  determinations. 
Trinitroglycerine,  183"';  explosive  gelatine,  1S3  9' ; 
ordinary  dynamite  (7o%).  IS2'3';  English  dynamite  (73'S 
nitroglycerine,  25'4  calcined  sand,  0'8 soda),  184-7°;  com- 
pressed gun-cotton,  162'9''  ;  collodion,  158"4° — J.  B.  C. 


XXIL— GENERAL  ANALTTICAl  CHEMISTRT. 

JVeic   Colour   Pccidii  ns  of  xomr  Allahndx.     W.  Lenz. 

Zeits.  .\nai.  Chem.  25,  29. 
The  quinine  alkaloids  and  cocaine  give  cliaracteristic 
colour  reactions  on  fusion  with  caustic  potash.  Quinine 
and  quinidine  give  an  intense  grass-green  colouration, 
cinchonine  and  cinchonidine  a  blue-green,  and  cocaine  a 
greenish-yellow,  which  on  further  heating  becomes 
bluish  and  tlien  dirty  rose-ied.  Quinine  also  gaves  by 
this  treatment  a  characteristic  pleasant  aromatic  odour. 
The  reactions  are  given  distinctly  with  Ooni".  of 
alkaloid.— G.  H.  M.       

Detection   of  Manchester    Yellon-  ( Dinitrotwplithol)   in 
Saffron.    Cazeneuve  and  G.  Linossier.    Journ.  I'liarm, 
Chim.  Scr.  (3,  13,  41.3. 
DiNlTEON.vrnTlloL-YEi-LfAV  has  lately  been  used  to  arti-  j 
ficially  colour  natural  saffron.     To  detect  tlic  adultera- 


tion,  an  infusion  of  the  matter  is  prepared,  to  which 
some  tartaric  acid  is  added.  A  hank  of  wool  is  then  dyed 
in  the  solution,  wliich  is  kept  on  the  lioil  during  that 
time.  The  wool  thus  dyed  is  washed  in  very  dilute  sul- 
phuric acid,  and  the  acid  afterwards  neutralised  with 
ammonia.  If  flie  saffron  contained  any  dinitroiiaphthol 
at  all,  the  wool  or  the  .solution  will  be  coloured  yellow, 
whereas  wool  dyetl  with  a  decoction  of  genuine  sati'ron 
and  treated  in  the  same  manner  becomes  colourless. 

— S.  H. 

Remarks  on  llie  Applicability  of  Orioipc  J  and  Methi/l- 
oranqe  as  Alhalniictrir  Indicators.  K.  Engel.  Bull. 
Soc.  "Chim.  ISStJ,  45,  424. 

The  author  examined  Witt's  fro]  aoline  00  (sodium 
salt  of  diphcnylamidoazobenzene-sulphonic  acid),  soine- 
times  also  called  orange  3,  and  metliylorange  (sodium 
salt  of  dimethylainidoazobenzene-sulplionic  acid),  as  to 
their  applicability  as  indicators.  The  latter  was  found 
more  suitable,  the  change  of  colour  being  far  more  dis- 
tinct. To  quickly  distinguish  between  Iroj  a'oline  OO 
and  metliylorange,  their  reaction  with  gold  chloride  is 
made  use  of,  the  former  turning  violet  and  afterwards 
green  on  addition  of  gold  chloride,  whereas  metliylorange 
becomes  red  under  the  same  circumstances.  The  pre- 
sence of  iron  salts  interferes  with  the  colour  reaction  of 
niethylornnge,  the  change  of  colour  being  less  distinct. 
If  a  potash  solution  he  treated  with  a  fcrri-compound, 
the  light  yellow  colour  of  metliylorange  turns  orange  at 
first  and  afterwards  pink.  .Sulphuric  aciil  can  be  very 
accurately  determined  with  methyloranf;e,  even  in  the 
presence  of  sulphuretted  hydrogen.  This  reaction  is 
applied  in  estimating  sulphuric  acid  in  copper  sulphate. 
After  precipitating  the  copper  with  .sulphuretted  hydro- 
gen, the  liijuid  i.s  filtered  and  the  suljdiuric  acid  titrated 
in  the  filtrate.  This  metiiod  is  of  general  application 
with  metals  precipitated  bv  sulphuretted  hvdrogen. 

— S.  H. 


jl3eto   iBoofes. 


J.\HEESBEEICHT  iJBER  DIE  LeISTUNGEX  DEE  CheMIS- 
CHEN  TecHXOLOGIE  MIT  BESONDEEEE  BeEUCK- 
SICHTIGUXG      DEE     GeWEEBESTATLSTIK      FUR     DAS 

Jahe  1885.  Von  Dr.  Ferdinakd  Fischek. 
Leipzig:  Verlag  von  Otto  Wigand.  1886.  London: 
H.  Grevel,  33,  King  Street,  Covent  Garden. 

Octavo  volume,  in  the  paper  cover  u.sual  with 
German  publications,  containing  Table  of  Con- 
tents and  full  Alphabetical  Indexes  to  authors  and 
subject  matter.  The  volume  is  a  large  one,  contain- 
ing 137.5  pages  of  matter,  and  it  is  ilhi.strated  by  478 
woodcuts.  The  work  is  subdivided  by  the  following 
groupings  of  the  entire  subject  :— I.  Gruepe  :  Che- 
mische  Metallurgie.  II.  Geuppe  :  Chemiscbe 
Fabrikindustrie  :  Unorganisch.  III.  Grui-pe  :  C'he- 
niische  Fabrikindustrie  :  Organisch.  IV.  Geuppe  : 
Glas,  Then,  Cement,  Jliirtel  und  Kiinstliche  Steine. 
V.  Gruppe  :  Xahrungs-und  Genussniittel.  VI. 
Geufpe  :  Cbeniische  Technologie  der  Faserstofte. 
VII.  Geuppe  :  Soustige  Organisch  -  chemisclie 
Ge^yerbe.  VIII.  Geuppe  :  Brennstoffe  und  Elek- 
tricitat. 


Report  by  Prof.  WRiGHfl'sox  and  Dr.  Muxro,  of  the 
College  of  Agriculture,  Downton,  Salisbury,  on 
Experiments  made  by  them  to  test  the  Manurial 
"\'alue  of  the  Basic  Cinder,  made  at  the  Works  of 
the  North-Eastern  Steel  Company,  Limited,  Mid- 
dleshorough.  Middlesbcrough  :  DaiUj  Ejxhange 
Office.    1880. 
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L— GENEKAL    PLANT,    APrARATUS,    and 
MACHINERY. 

APPLICATIONS. 

8276  W.  Biiggg.  Bradford.  Improvements  in  the  metliod  of 
and  apparatus  for  preventing  the  issnc  of  sniolte  front 
furnaces.    Conijilele  specification.    June  23 

KMo  W.  C  Niclvcls,  Jjondon.  Improvements  in  filtering 
funnels.    June  26 

8422  J.  l^ylc,  lilasgow.  Improvements  in  air  or  gas  com-  I 
pressors.    .Tunc  26 

SJ81  H.  II.  Salomons,  London.  Improvements  relating  to 
retort  covers,  lids,  or  doors.    .lune  28 

8o2.^  A.  Myall.  London— Contmunicatcd  by  J.  Mclntyrc, 
United  States.  Improvements  in  surface  condensers.  June 
29 

So4S  IL  H.  Lake,  London— Communicated  by  J.  E.  Ben- 
ninghott  and  C.  F.  Jewell,  United  States.  Improvements  in 
furnaces  for  I  he  combustion  of  gaseous  fuel.  Complete  spccifi- 
cHtion.    June  29 

S626  \V.  llorsfield,  London.  Improvements  in  centrifugal 
drying  machines.    July  1 

8630  V.  B.  Daring,  London.  Improvements  in  the  means  or 
apparatus  for  preventing  incrustation  on  the  heating  surfaces 
of  evaporating  vessels,  and  depositing  the  particles  which 
cause  incrustation  in  receptacles  formed  for  the  purpose. 
July  1 

8616  G.  Scagrave.  London.  Improvements  in  apparatus  for 
inducing  the  How  of  large  volumes  of  nir,  gas,  or  other  fluid 
by  means  of  a  smaller  volume  at  high  velocity.  Complete 
spc'-ification.    July  1 

8679  W.  A.  F.  Wicgborst,  London.  Improvements  in  drying 
apparatus.    July  2 

89(15  S.  Vickers,  Liverpool.  Improvements  in  apparatus  for 
separating  impurities  or  objectionable  matter  from  solids  and 
liquids,    Julys 

8935  A.  M.  Clark,  London— Communicated  by  M.  Ilonig- 
mann.  Germany.  Apparatus  (or  utilising  the'heat  of  the 
exhaust  steam  from  steam  engines.    July  8 

9038  A.  Myall.  London  —  Communicated  by  J.  Mclntyre. 
United  States.    Improvcmentsin  surface  condensers.    July  10 

9098  E.  Fischer  and  M.  VV.  Weber,  London.  Improvements 
in  amalgamators.    July  12 

9181  J-G.  Galley,  Jjondon.  Improrements  in  apparatus  for 
preventing  the  deposit  and  formation  of  incrustation  upon  the 
surface  of  boiler  Hues,  and  tor  romo\ing  such  incrustation  it 
formed.    July  11 

9198  A.  Harrison,  Barrow-in-Furness.  Apparatus  tor  charg- 
ing and  drawing  heating,  smelting,  and  other  furnaces. 
July  15 

9199  A.  Ilaacke,  London.  Non-conducting  covering  for 
marine,  locomotive,  and  stationary  boilers,  to  prevent  the 
escape  of  heat.    July  15 

9220  E.  Edwards,  London  —  Communicated  by  J.  Quiri. 
Germany.  A  new  or  improved  volatile  liquid  especially 
applicable  for  use  in  ice-making  or  refrigerating  machines. 
July  15 

9259  J.  Brown,  London.  Improvements  in  apparatus  for 
rapidly  heating  or  cooling  liquids.    July  16 

9271  C.J.  Galloway  and  J.  II.  Beckwith.  London.  Apparatus 
for  heating  feed  water  for  boilers,  and  effecting  deposit  of 
impurities  therefrom.    July  16 

9306  F.  Skcvington,  Birm"ingham.  Improvements  in  illum- 
inating steam,  vacuum,  compound,  and  other  like  gauges, 
July  17 

9307  B.  1'.  "Walker,  Birmingham.  Improvements  in  the 
construction  of  apparatus  for  the  distillation  of  solid  materials. 
July  17 

9312  B.  D.  Hcalcy,  Liverpool.  Improvements  in  refuse 
furnaces  and  apparatus  therefor,  partly  applicable  to  other 
furnaces.    Complete  specification.    July  19 

9355  W.  H.  Akcster,  J^ondon,  Improved  means  tor  obtain- 
ing solutions  of  soluble  materials.    July  19 

9391  W.  S.  Mackie,  London.  Indiarubbcrcovering  forblow- 
ottpits.    July  20 

9165  J.  Bonthrono  and  li,  B.  Bonthrono.  Glasgow  Improve- 
ments in  and  connected  with  furnaces.    July  21 

9188  F.  W.  Brownlow,  Manchester.  improvements  in 
filters.    July  22 

9197  U.  Johnson.  Manchester.  Improvements  in  supplying 
atmospheric  air  to  combustion  chambers  or  flues  of  steam 
boiler  and  other  furnaces.    Complete  specification.    July  22 

COilVLKTK  SPEClFICATlOyS  ACCEPTED.' 

1S85. 

9225  \V.  V.  I!.  Weldon— Communicated  by  A.  K,  Peehincyct 
(  le.  Apparatus  for  heating  solid  substances  out  of  contact 
With  ibo  products  of  the  combustion  of  the  fuel  employed. 
July  13 


■Ihe  .liites  given  lire  the  flntes  of  the  Officiivl  Journals  in  which 
acceiitanou8  of  the  Colniili.le.Si.ecilicntlnnB  iire  iidvcrtifcl.  S|iecification8 
thua  iiilV(!rtisiiliiii.|.|i,n  tu  niB]ifClion  at  tlio  I'atvnt  (JUice  imuieihlUdy. 
Bua  tu  uuiJositlou  wUhiu  two  muutllB  uf  the  said  datuB. 


987G  J.  Murrie.    Method  of  generating  vapour.    July !) 
9963  S  Robertson.    Filters,  and  apparatus  connected  there- 
with.   July  16 

10028  1).  Fulton— Communicated  by  E.  Larochc.  Moans  for 
interrupting  the  flow  of  Huids  in  pipes  or  conduits.    July  16 

10112  A.  Keis.  Apparatusforproducingdraught  in  furnaces, 
and  for  purifying  the  products  of  combustion.    ,Iunc29 

10113  J.  A,  Drake  and  H.  Muirhead.  ImprovemcntB  in  and 
connected  with  Alter  presses.    July  2 

10355  E.  Edwards— Communicated  by  G.  Lunge  and  L. 
Rohrmann.  Apparatus  for  effecting  the  absorption  of  gases 
by  liquids  or  solids.    July  8 

10577  W.  L.  Wise— Compiunicatcd  by  L.  Pommeraye.  Im- 
provements in  filters.    July  6 

10581  J.  S.  Edwardsand  J.  Edwards.  Apparatus  for  drying 
animal  matter,  etc  and  for  evaporating  li(iuids.    July  2 

10.593  B.  Hainsworth.  Means  of  condensing  the  steam 
arising  from  set-pans.    June  25 

10612  E.  Edwards— Communicated  by  E.  Rothc.  Centri- 
fugal machines.    July  16 

10907  J.  Murrie.  Apparatus  for  separating  vapours  from 
liquids.    July  6 

10912  J.  B.  AUiott.  Filter-presses  and  apparatus  connected 
therewith.    July  20 

11113  J.  Patterson  and  M.  Sandison.  .\pplication  of  forced 
draught  to  f urnacee.    July  6 

1886. 

6673  E.  Fales.    Smoke  consuming  furnaces.    July  6 

6tl2  T.  T.  Mathicson  and  J.  Hawliczek.  Improvements  in 
and  in  connection  with  distilling  apimratus.    .hily  13 

7106  G.  Criner.  Furnaces  for  the  combustion  of  fuel. 
July  9 

8276  W.  Briggs.  Method  and  apparatus  for  preventing  tlio 
issue  of  smoke  from  furnaces.    July  23 


II.— FUEL,  GAS,  AND  LIGHT. 
APPLICATIONS. 

S259  H.  G.  Walker,  I^ondon.  Improvements  in  the  manu- 
facture of  night-lights,  and  in  apparatus  therefor.    June  22 

8291  H.  1>.  ('unningban\,  Ijonuon.  Improvements  in  the 
production  and  application  of  hot  air.    June  23 

8305  It.  Henderson  and  S.  Levy,  London— Communicated  by 
G.  H.  Kohn,  llnitcd  States.  Improvements  in  or  relating  to 
furnaces  for  the  manufacture  of  water-gas.    June  23 

8312  P.  Farinaux,  London.  An  improved  apparatus  for  tlie 
manufacture  or  production  of  carbonic  acid  and  other  gases. 
June  23 

8.318  J.  Hammond,  London.  Improvements  in  the  method 
of,  and  in  apparatus  for  the  complete  puritication  of  coal-gas, 
by  concentrated  liquid  ammonia,  and  the  recovery  of  sulphur 
and  ammonia  for  the  manufacture  of  sulphuric  acid  and 
sulphate  of  ammonia,    June  21 

8349  A.  M.  Clark,  London— Communicated  by  G.  K.  Wi'ry, 
France.  Improved  means  of  eonsuuiing  smoke  and  econo- 
mising fuel  in  furnaces  and  fire-places.    June  21 

8357  .S.  Butter,  London.  Improvements  in  machinery  for  the 
manufacture  of  compressed  fuel  from  coal.  Complete  speeifl- 
cation.    June  24 

8411  J.  Dredge,  London.  Improvements  in  apparatus  for 
producing  intense  heat  by  gas.    June  26 

8474  J.  Heydon,  Mansfield,  Notts.  Improvements  in  the 
means  and  apparatus  for  burning  gas-tar,  which  is  applicable 
for  heating  steam  boilers.    June  28 

8181  G.  Symes,  London.  Improvements  relating  to  tho 
ptirification  of  gas,  and  the  impregnation  of  the  same  with 
hydrocarbon  or  other  vapour,  and  to  apparatus  therefor. 
June  28 

8191  R.  Tcrvet.  Glasgow.  Improvements  in  apparatus  for 
distilling  or  refining  mineral  oils.    June  29 

8548  H.  H.  Lake,  London— Communicated  by  G.  E.  Benning- 
hotf  and  C.  F.  Jewell,  United  States.  Improvements  in 
furnaces  for  the  combustion  of  gaseous  fuel.  Complete  specifi- 
cation.   June  29 

8.519  H.  H.  Lake,  London— Communicated  by  O.  E.  Benning- 
holV,  Cnit'_ul  States.  Improvements  relating  to  the  ulilisution 
of  gas  or  vaitours  for  lighting  and  heating  purposes,  and  to 
appj^ratus  therefor.    Complete  specification.    June  29 

S.5S3  A.  J.  Boult.  London  —  Comniuniciitcd  by  S,  Bond, 
Turkey.  Improvements  in  apparatus  for  consuming  smoke 
and  saving  fuel.    June  30 

87.56  li.  Tervet  and  F.  Alison,  Glasgow.  Improvements  in 
treating  and  purifying  paraffin  wax,  and  in  apparatus  there- 
for.   July  5 

8761  W.  C.  Haigh  and  A.  A.  Haigh,  Manchester.  Imiuovc- 
ments  in  artificial  fuel.    July  5 

S825  11.  Coikcy  and  F.  C.  Cockcy,  Westminster.  Improve- 
nienls  in  gas  washers.    July  6 

S87S  W.  MoHatt.  Glasgow.  Improvements  in  apparatus  for 
heating  anil  cooking  by  gas.    .Inly  7 

tS,sSO  H.  J.  Haddan.  London  Cummunicaled  by  IL  Wel^h. 
United  States.  Improvements  in  apparal  us  for  jiromuting  the 
combustion  of  fuel.    Complete  sjiecification.    July  7 

8895  11.  ^Villiams,  IMancbcsIcr,  Improvements  in  and 
apparatus  for  obtaining  gas  for  illuminating,  heating  and 
other  purposes.    July  7 

8902  A,  J.  Boult,  London— Communicated  by  A.  Blancafort. 
An  improved  method  of  or  apparatus  for  ell'ecting  the  decom- 
position of  bydroearburct  and  \^ater  vapour  mixed  in  closed 
vcBSols.    July? 
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?91S  R.  Tcrvet  and  F.  Alison.  Glasgow.  Improvements  in 
treating  and  purifying  paraffin  wax,  and  in  apparatus 
therefor.    July  9 

'.lO.'.i  C.  OBSvald.  Liverpool.  Improvements  in  andconnectcd 
Willi  burning  infliiuunable  oils  or  liquids  for  healing  or  light- 
ing purjiOHcs.    July  10 

U0I7  J.  Uluin,  London.  The  instantaneous  ger.eration  of 
steam.    July  12 

9082  A.   U.  Upwards  and  C.  Pridham,  London.     Improve-  j 
ments  in  gas  batteries,  and  in  the  application  of  the  same  to 
electric  lighting  and  other  uses.    July  12  ] 

9Hfi  J.  Roberts,  London.  Process  of  and  apparatus  for  i 
manufacturing    heating   and    illuminating    gas.      Complete 

spC'Mlr.ltiDTl.      Julv  13 

tIJfiil  II.  ("lay  Hull.  Liverpool.  Improvements  in  the  manu-  j 
facture  of  gas,  and  in  apparatus  therefor.    .July  16  I 

9202  J.  Hammond.  London.     Improvements  in  the  method 
of  and  in  apparatus  for  supplying  liquid  f\icl  to  furnace  and  , 
other  fires.    July  If* 

9275  J.    C.    (irant,  London.    A    method  and  apparatus  for 
distilling   solid    materials   for   the  production   of  gases  and  I 
vaiiours  therefrom.    July  16 

929t  11.  Ashton,  Manchester.  Making  self-extinguishing 
candles.    July  17 

9312  F.  Sahlfeld,  London.  A  process  and  apparatus  for 
distilling  and  rectifying  raw  fatty  acids  and  residues,  or 
waste  containing  fatty  acids.    July  17 

9158  R.  Stone.  London.  Improvements  in  the  application  of 
various  inflammat:>le  fluids  and  substances  to  all  kinds  of 
materials  requiring  high  temperatures  in  their  manufacture. 
July  21 

9167  H.  Suss,  Liverpool.  Improvements  in  or  appertaining 
to  magnesitim  lamps.    Complete  specification.    July  21 

9173  J.  lavesey  and  W.  Whitehouse.  London.  An  improve- 
ment in  atjparatus  for  enriching  gas  by  admixture  of  hydro- 
carbon vapour.    July  21 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

0fi79  n.  J.  Rogers.  Gas  retorts,  and  apparatus  connected 
therewith.    June  25 

i)971  J.  .1.  Royle.  Improvements  in  and  apparatus  for 
heating  water  and  generating  steam  by  gas  or  other  fuel, 
and  automatically  controlling  the  same.    June  25 

1886. 

.3300  J.  II.  Campbell.  Using  binary  liquids,  especially 
aqua  ammonia,  a.^  a  motive  power.    July  6 

1103  A.  Thomas.  Means  for  regulating  the  flow  of  gas  tar 
to  be  used  as  fuel  in  gas  and  other  works.    July  6 

6347  O.  Imray— Communicated  by  J.  B  Archer.  Apparatus 
for  conversion  into  gas  and  combustion  of  liquid  hydrocarbons. 
July  2 

6811  J.  Mactear.  Appliances  for  increasing  the  illuminating 
effect  of  gas.    June  29 

8091  B.  J.  B.  Mills— Communicated  by  C.  T.  Burchardt. 
Applying  auxiliary  heat  to  steam  boilers.    July  20 


IV. -COLOURING  MATTEKS  and  DYES. 
APPLICATIONS. 

8528  C.  P.  Anderson,  London.  Improvements  in  detergents 
and  dyes.    Juno  29 

8992  C.  D.  Abel,  London-Communicated  by  TheFarbwcrko 
Tormals  Meister,  Lucius,  and  Briining.  Germany.  Improve- 
ments in  the  production  of  green  colouring  matters  or  dye- 
stuffs.    July  9 

9176  L.  J.  B.  A.  J.  Bouillet,  London.  Improvements  in  the 
manufacture  of  \dtramarinc,  and  in  furnaces  or  ovens,  and 
apparatus  to  he  used  in  this  manufacture.  Complete 
Bpccifieation.    July  14 

9189  J.  Crawforil  and  J.  Crawford.  Glasgow.  Improvements 
in  apparatus  for  treating  anil  supplying  or  distributing  coloured 
or  other  powders.    July  22 


V. -TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

APPLICATION. 

8196  J.  Dawson,  Manchester.  An  improved  composition  or 
mixture  to  be  used  for  glossing  linen.    Juno  29 

COMPLETE  SPECIFICATWyS  ACCEPTED. 
1886. 

2817  U.  W.  H.  Brogden  and  E.  Casper— Commnnicated  by 
K.  Fromy  and  V.  tlrbnin.  Treating  fibres  from  the  barks  of 
plants  uf  the  urtica  family, etc.     June2!l 

0908  \V.  B.  Uitchie.  Manufacture  of  bituminous  and  other 
felts.    June  25 


VI. -DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  AND  BLEACHING. 
APPLICATIONS. 

8249  T.  Hauschell,  Glasgow.  Improvements  in  apparatus  for 
washing,  dyeing,  drying,  or  similarly  treating  wool,  cotton, 
and  other  textile  or  tlbrous  materials.    June  22 

8425  J.  T.  Sawney  and  C.  K.  t^uick,  Hull.  Improvements  In 
sizing  loose  coloured  wallpaper  and  distempered  decoration, 
and  showing  each  colour  perfectly  distinctly.    June  26 

8903  L.  M.  Lardiere,  London.  Improvements  relating  to  the 
printing  or  colouring  of  yarns  for  the  manufacture  of  woven 
fabrics.    July  7 

9286  F.  A.  Gatty,  Manchester.  Improvements  mdyemg  wool 
orother animal  fibres  in  either  the  raw  or  numufactured state. 
July  17 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

12531  J.  ir.  Ashwell.  Apparatus  applicable  for  dyeing,  scour- 
ing, and  other  like  purposes.    July  13 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
APPLICATIONS. 

8217  J.  IL  Dennis  and  N.  Glendinning,  Liverpool.  Improve- 
ments in  obtaining  sulphide  of  zinc  from  solutions.    June  22 

8.308  L.  Mond,  Liverpool.  Improvements  in  obtaining  cldo- 
rine.    June  23 

8312  P.  Farinaux,  London.  An  improved  apparatus  for 
the  manufacture  or  production  of  carbonic  acid  and  other  gases. 
June  23 

8599  J.  Magnall  and  W.  Bratby,  Blaekley.  Apparatus  for 
generating  carbonic  acid  gas.    July  1 

8G02  J.  Park.  Glasgow.  Improvements  in  the  manufacture 
of  bichromate  of  ammonia.    July  1 

8723  E.  Solvay,  London.  A  new  or  improved  process  lor  the 
simultaneous  manufacture  of  assimilable  phosphates,  and  of 
sulpliate  of  ammonia.    July  3 

8819  L.  A.  Chevalet,  London.  Improvements  in  apparatus 
for  distilling  and  purifying  ammoniacal  liquids.    July  6 

8832  A.  Sehanschielf.    .See  Class  XVIII. 

8860  A.  M.  Clark,  London— Communicated  by  M.  Honig- 
mann,  Germany.  Improvements  in  the  manufacture  of  caustic 
soda.    July  7 

8906  G.  A.  Jarvis,  Wellington,  Salop.  Improvements  in  the 
manufacture  of  carbonates  of  soda  and  jiotash.    July  8 

8971  S.  Bowen  Bowen.  London.  Improvements  in  apparatus 
for  the  concentration  of  sidphuric  acid.    July  9 

9032  J.  Marx,  London.  Improvements  in  the  manufacture  of 
alkalis.    July  10 

9208  H.  W.  Deacon  and  F.  Hurler,  London.  Improvements 
in  apparatus  for  producing  anmjonia  from  sulphate  of  ammo- 
nia.   July  15 

9218  W.  Cooper,  .Salford.  An  acid-box  for  regulation  of 
vitriol  and  prevention  of  blow-backs.    July  16 

9276  V,.  BohligandG.O.Heyne,  London.  An  improved  pro- 
cess for  separating  wastelyecontaining  chlorate  of  magnesium 
into  magnesia  and  hydrochloric  acid,  for  manufacturing  carbon 
magnesui  as  material  for  cleansing  feed  water  for  boilers  for 
clarifying  and  decolouring  all  kinds  of  tiuids,  and  especially 
for  cleansing  all  kinds  of  factory  spent  lye  and  sewage  waters, 
and  rendering  the  same  innocuous.  Complete  specification. 
July  16 

9366  O.  Imray,  London  —  Communicated  by  La  Socitt6 
Anonymc  pour  I'Ktude  et  la  Creation  des  Soudiercs,  France. 
Improvements  in  apparatus  employed  in  the  ammonia-soda 
process.    .July  19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

8721  W.  P.  Thompson  —  Communicated  by  Solvay  et  Cio. 
Manufacture  of  chlorine  from  by-products  of  the  ammonia- 
soda  process,  or  similar  chemicals  from  other  sources. 
June  25  1  ,     »,       . 

9227  W.  F.  R.  Weldon— Communicated  by  Peehmey  et  Cie. 
The  decomposition  of  the  magnesia  of  the  residual  ammonium 
chloride  of  the  ammonia-soda  process.    July  6 

9831  W.  F.  U.  Weldon— ('ommunicated  by  Pechiney  et  Cie. 
Decomposing  by  magnesia  the  mother-liquor  of  the  ammonia- 
soda  process.    .July  6 

98.53  T.  H.  Cobley.  Manufacture  of  carbon-alum  and  apph- 
cation  of  the  same  to  useful  i  urposes.    June  25 

10700  J.  J.  Hood.  Manutactuic  of  amnionic  bichromate. 
Julv  9 

41492  J.  Brock  and  E.  Mnye.  Means  or  apparatus  for  distri- 
buting or  conveying  acids  or  other  liquors  to  the  cisterns  or 
tanks  of  chemical  towers,  vats,  etc.    July  16 

1886. 

6999  W.  C.  Wren.  Process  and  apparatus  for  distilling 
ammonia.    July  9 

7:i.'i5  II.  II.  Lake  -Communicated  by  U.  Cummings.  ManU' 
farlure  of  sulpliurieacid.    July  13 

7126  C.  Petri.    ScetJlass  XVIII. 

7663  C.  Toiqian.    BleaLlung  compounds.    July  9 
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VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 
APPLICATIONS. 

8177  W.  Kent  nnd  C.  Cone.  London.  Improvements  in  niacin- 
nery  or  apparatus  for  working  or  niixinj;  plastic  materials,  such 
as  potters'  clay.    .June  28 

8o2G  J.  li.  Windmill,  ],ondon.  Improvements  in  and  appa- 
ratus for  the  manutuclure  of  t;lnss  bottles  and  glass  jars,  and 
other  like  glass  articles.    June  21) 

86T7  J.  C.  Arnall  and  H.  M.  Ashley,  Ferrybridge,  Yorks. 
Improvements  in  the  manufacture  of  bottles  and  other  articles 
in  blown  glass.    July  2 

8713  JI.  H.  Blanchard.  London.  Improvements  in  the  manu- 
facture of  ornamental  and  other  tiles.    July  2 

8797  T.  Thorp.  VVhitctield.  Lancashire.  A  new  or  improved 
glass  enamelling  process.    July  G 

9015  W.  H.Jones,  B.  Jones,  W,  H.ill  Jones,  and  B.  H.  Jones, 
Wolverhampton.  An  improved  apparatus  connected  with  the 
fusing  of  enamcl-warc.    July  10 

9137  A.  Moore  and  W.  E.  Jloore.  London.  The  production  of 
ornamental  transparent  and  semi-transparent  glass  letters  and 
ornamental  glass.    July  13 

9217  O.  C,  Ilawkes.  London.  New  or  improved  machinery 
for  bevelling  and  moulding  the  edges  of  plates  of  glass  and 
for  ornamenting  the  surfaces  of  plates  of  glass.    July  15 

9226  H.  II.  Lake.  London  —  Communicated  by  JI.  P.  H. 
Bccoulet  and  L.  J.  O.  Bellet,  France.  Improvements  relating 
to  the  manufacture  of  sheets  or  plates  of  glass  and  other  glass 
articles.    July  15 

COMPLETE  SPECIFIC  A  TIOXS  ACCEPTED. 
1885. 

657S  J.  D.  Denny.  Improvements  in  tiles,  and  appliances  for 
making  the  same.    June  29 

11084  11.  Venablcs.  Glazing  china,  poicelain,  earthenware, 
and  Parian,    July  9 

112US  A.  Laudier  and  C.  Houdaillc.  Decorating  objects  of 
glass,  crystal,  or  ceramic  ware,    July  6 

1S8G, 

8023  F.  S.  .Shirley.  Manufacture  of  glass  and  articles  there- 
from.   July  16 


IX.— BUILDING     MATERIALS,     CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATIOJiS. 

8339  R.  Steinau,  London.  Improvements  in  facing  bricks, 
and  in  the  manner  ot  setting  the  same.    June  21 

8418  \V.  G.  Wodson  and  1!.  Skeoch,  Birmingham,  Improve- 
ments in  the  process  of  manufacturing  bricks,  ridge-tiles,  and 
other  such  like  clay  articles.    June  26 

8836  E.  H.  Bassett,  London.  An  improvement  in  asphalte 
pavement.    July  6 

8934  F.  C.  A.  Meier,  London.  Improvements  in  centrifugal 
apparatus  for  moulding  or  casting  clay,  cement,  plaster,  and 
other  similar  materials.    Complete  speeitication.    July  8 

8957  R.  Skeoch  and  W.  G.  Wodson,  East  Heaton.  An  im- 
proved case  kiln  lor  the  burning  of  all  classes  of  bricks  and 
other  clay  goods.    July  9 

9108  H.  H.  Leigh,  London— Communicated  by  B.  Dubois, 
France.  An  improved  method  of  constructing  ornamental 
masonry  columns.    Complete  speeitication.    July  20 

9136  J.  A.  Parker,  London.  An  improved  composition  for 
paving  or  covering  roads  and  ways,  floors,  and  other  surfaces. 
July  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1S85. 

10514  M.  B.  Parrington.  Kilns,  etc..  employed  in  the  manu" 
facture  of  lime  and  cement.    July  13 

llUOl  W.  Ilassall.  Composition  or  cement  specially  appli- 
cable for  use  in  jointing  stoneware,  concrete,  or  like  pipes, 
July  9 

11098  R.  Stone.    Manufacture  of  cement.    July  23 

11270  E.W.  Killick.    .Manufacture  of  cement.    July  23 

11271  E.  W.  Killick.    Kilns.    July  20 

11239  A.  Cochran.  Aiip^^atus  for  making  clav  bats- 
Julv  20 

11559  R.  B.  Lee  and  J.  Hodgson.  Construction  of  fireproof 
pillars  and  columns.    July  2 

1472C  R.  B.  Lee  and  J.  Hodg.son.  Manufacture  of  concrete 
fireproof  building  materials  and  parts  of  buildings,  etc. 
July  9 

1886. 

73G1  H.  H.  Lake— Communicated  by  U.  Cummings.  Manu- 
facture of  cement.    July  9 

7675  H.  Matliey.    Manufacture  of  cement.    July  23 

7676  H.  Mathcy.    Method  of  colouring  cement.    July  23 


8324  A.  Gutensohn  and  J.  M.  James.  London.    Improve- 

menls  in  the  process  of  pickling  or  cleaning  the  surface  of  iron 
or  other  metal  previous  to  coating  such  surface  with  tin  or 
other  metal.    June  23 

8.3.i8  T.  Twvnam,  Ijondon.  Improvements  in  and  connected 
with  refractory  linings,  particularly  adapted  for  mccallurgical 
furnaces,  but  applicable  also  for  other  purposes.  Complete 
specification.    June  24 

8'i59  T.  Tvvynam.  London.  Improvements  in  and  connected 
with  refractory  linings,  particularly  adapted  for  metallurgical 
furnaces,  but  applicable  also  for  other  purposes.    June  24 

8387  G.  Francis,  Liverpool.  Improvements  in  and  relating 
to  tamping  blast  boles  in  mines  and  other  places.    June  25 

8;i'.K)  R.  Hcathfield,  London.  Improvements  in  apparatus 
used  for  coating  sheet  iron  with  zinc  or  all05  s  of  zinc  or  other 
coating  metal  or  alloy.    June  25 

8397  \V.  Baker.  J.  Baker,  and  W.  H.  Baker.  Londrm.  Im- 
provements in  coating  or  covering  surfaces  of  sheet  iron  or 
steel,  and  of  tin  and  terne  plates,  and  of  articles  made  of  such 
iron  and  steel  and  plates.    June  25 

8108  G.  Baron  de  Overbeck,  London— Communicated  by  H. 
de  Grousilliers.  Germany.  Improvements  in  the  production 
of  aluminium  chloride.    June  25 

8424  A.  R.  Orniiston  and  J.  Ormiston,  Glasgow.    Improve- 

meiils  in  processes  and  apparatus  for  testing  miners  safety 

lamps.    June  26  ,  ,     tt 

S491  G.  Baron  de  Overbeck,  London— Communicated  by  H. 

de    Grousilliers.    Germany.      The    treatment    of    aluminous 

minerals,    especially    bauxite,    to   separate    iron    therefrom. 

•'"n»28  .     .    ,    u      r-     ^ 

8531  F.   I.    R.    Seaver,    London— Communicated    by  E.    C. 

Keiner-Fiertz.  Switzerland.    Improvements  in  and  connected 

with  the  manufacture  of  aluminium  and  other  light  metals. 

June  29  .     .    ,  u    TT 

S5fil  G.  Baron  de  Overbeck.  London.    Communicated  by  11. 

de  Grousilliers,  Germany.    Improvements  in  the  electrolytic 

production  of  aluminium.    June  30 

StlOS  yi.  Settle,  Manchester.    Improvements  in  electric  safety 
lamps  for  use  in  mines.    July  1 
1      8.s;!3  C.  B.  Headly.  London.    Improvements  in  gold-covered 
allov.    Complete  specification.    July  6 
8811  E.  Morand,  London.    Improvements  in  instruments  or 
I  apparatus  for  detecting  and  signalling  the  presence  of  car- 
burettcd  hvdrogen  in  mines  and  other  places.    July  6 

S8S1  P.  M.  Justice,  London— Communicated  by  H.  '1.  Rode. 
Germany.  Improvements  in  the  manufacture  of  steel  and 
ingot  iron.    July  7 

8888  H.  Bonserand  T.  G.  JIarsh.  London.  Improvements  in 
apparatus  used  in  blasting  (or  mining  and  other  like  purposes. 

J'lly  7  J,  .     ... 

8962  E.  Martin.  London.  Improvements  caused  in  the  ex- 
traction of  precious  metals.    July  9 

89CG  I).  Owen.  London.  Improvements  in  the  manufacture 
of  tin  and  such  like  metal-coated  jdates  and  in  the  apparatus 
employed  therein.    July  9 

8988  T.  Fenwick,  London.  Improvements  in  the  treatment 
of  waste  tin  cuttings  to  recover  tin  and  also  iron  in  a  state  fit 
for  re  manufacture,  also  in  apparatus  to  be  employed  in  this 
treatment.     Complete  specification.    July  9 

8989  E.  Cottam,  London,  Improvements  in  the  manufacture 
of  German  silver.    July  9 

91.58  P.  Higgs,  London,  An  improved  process  and  apparatus 
for  obtaining  S4>elter  and  other  products  by  the  treatment  of 
zinc  ores,    July  14 

9327  P..  Kirkman  and  H.  J.  Kirkman.  London.  Improve- 
ments in  the  manufacture  ot  tinned  plates  and  of  other  tinned 
articles.    July  17 

9432  H.  Leipmann.    See  Class  XVIII. 

918G  L.  Grabou,  London.  Improvements  rclatingto  the  pro- 
duction of  aluminium  and  alloys  thereof.    July  22 


COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

8112  J.  Sedgwick.  Miners'  safety  lamps,  with  nickel  or 
other  retlector.    July  2 

8574  41.  R.  Cassel.    See  Class  XVIII. 

9993  H.  Grimshaw.  Process  for  treating  galvanised  iron  or 
steel.    July  2 

10018  H.  H.  Lake— Communicated  by  The  VereinChcmischer 
Fabriken.  Separation  of  tin  from  tin-plate,  and  production  of 
proiochloride  of  tin.    July  9 

10119  S.  H.  Stephens  and  S.  Rodda.  JIachinery  tor  the 
reduction  of  tin  stulf  and  other  partially  pulverised  ores,  to 
extract  the  metal  therefrom,  and  for  grinding  other  hard 
substances.    Julv  20 

1I0G7  W.  Beatson.  Recovering  tin  from  waste  tinned  iron. 
July  9 

11113  t;.  Hertzog.  Moulding  apparatus  for  foundry  purposes. 
Julv  13 

11'280  D.Davis.  Apparatus  employed  in  coating  metal  plates 
with  tin.  terne,  or  other  metals  or  alloys,    July  13 

14005  W.  Galloway.  Tamping  shot-holes  for  blasting  in 
mines.    July  2 

1886. 

8320  J.  Webster.    An  improved  metallic  alloy.    July  23 


X.— METALLIRGV,  Etc. 

APPLICATION.^. 

8320  J.   U  ebstcr,    London.     An    improved    metallic   alloy. 
Complete  specilicaliou.    June  23 


XL— FATS.   OILS,    and   SOAP   MANUFACTURE. 

APPLICATION.'<. 

8615  P.  Gill,  Liverpool.    Improvements  in  or  appertaining  to 
soap  frames.    July  I 
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8636  P.  J.  Davies.  London.  Improvements  in  oil  bleacliing 
or  relining  apparatus.    July  1 

8717  A.  Alacqueen.  Tunbridge  Wells.  Soap  manufacture  by 
the  introduction  of  Fuller's  earth  to  make  it  the  best  quality 
for  domestic,  nursery,  and  toilet  purposes.    July  2 

SU'Jt  J,  Whittle,  London.  Improvements  in  apparatus  for 
extracting  or  separating  oil  or  grease  from  cotton  waste  and 
similar  materials.    Complete  specification.    July  8 

8933  J.  L.  Mott.  jun.,  London— Communicated  by  Dreher 
S:  Co.,  rnitcd  States,  Improvements  in  lubricating  com- 
pounds.   Complete  specification.    July  8 

92.57  J.  Baird,  Glasgow.  A  new  or  improved  machine,  or 
arrangement  of  mechanism,  for  slicing  or  cutting  soap. 
July  IB 

9415  H.  H.  Lake,  London  — Communicated  by  W,  B,  All- 
bright,  United  States.  Improvements  relating  to  the  bleach- 
ing of  fats  and  oils.    Complete  specification.    July  "20 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 
I'^.Ktracting  oils  from  certain  waste  pro- 


12492  A.  T.  Hall. 
ducts.    June  25 


XII.— PAINTS,  VARNISHES,  and  KESINS. 
APPLICATIOIfS. 

8412  F.  Greening,  London.  A  new  or  improved  manufacture 
and  process  of  production  of  material  that  can  be  user!  as  or  in 
the  making  of  substitutes  for  indiarubber,  varnish,  ivory, 
whalebone,  and  other  substances.    June  l'6 

8725  J.  M.  Bennett,  Glasgow.  Improvements  in  the  manu- 
facture of  pigments.    July  3 

8747  J.  Aniello,  J.  Kennedy,  and  J.  B.  Halket,  London.  An 
improved  anti-fouling  and  preservative  paint  or  varnish. 
July  3 

8837  F.  Maxwell  Lyte,  London.  Improvements  in  the  pro- 
duction of  white  lead.    July  (i 

9004  E.  O.  Eaton,  London.  Improved  blacking  and  varnish. 
July  10 

90^7  E.  School.  London.  Process  for  the  production  of  resin- 
acid  esters  applicable  as  substitutes  for  the  resins  or  gums 
usually  employed  in  the  manufacture  of  varnishes  and 
lacquers.    Complete  specification.    July  10 

9101  E.  Tuteur,  London.  A  new  or  improved  method  of  and 
material  for  coating,  lacquering,  or  enamelling  metals  for 
resisting  atmospheric  influences,  water,  acida,  alkalis,  and 
the  like.    July  20 


XIII. -TANNING,   LEATHER,   GLUE    and   SIZE, 
APPLICATIONS. 

831)3  J.  Hurry,  London,  Crocodile  leather  floor  covering 
made  from  real  crocodile  skins.    June  25 

8443  T.  N.  Ashman,  London.  An  improved  composition  for 
treating  leather  and  leatlier  articles.    June  26 

8582  A.  J.  Boult,  London— Communicated  by  Count  V.  de 
.Nydprtick,  Belgium.    Improvements  in  tanning.    June  30 

9017  F.  J.  Pohl,  Bootle.  Improvements  in  tanning  hides  and 
skins.    July  10 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

8626  G.  F.  Redfcrn— Communicated  by  A  Buckingham. 
A  material  to  be  used  as  a  substitute  for  leather,  etc.   July  6 

11864  A.  Hitchon.  Boiling  size  under  steam  pressure. 
July  B 

18S6. 


6041  F.  H.  Maggs.    A  substitute  for  urine  or  "sig" 
preparing  leather  and  skins  for  dyeing.    July  6 


tor  use  in 


XIV.— AGRICULTURE,   MANURES,    Etc. 

APPLICATIONS. 

8723  E,  Solvay.    See  Class  VII. 

89.38  P.  de  Wilde,  London.  Process  for  rendering  mineral 
phosphates  capable  of  being  assimilated  by  plants,    July  8 

COMPLETE   SPECIFICATION  ACCEPTED. 

1886. 

6857  J.  Van  Kuymbekc.  Converting  the  waste  liquids  of 
rendering  and  like  establishments  into  fertilisers  and  other 
useful  products.    July  20 

XV,— SUGAR,  GUMS,  STARCHES,  Etc. 

APPLICATIONS. 


8637  J.  Schwartz,  jun.,  Chislchurst. 
manufacture  of  lump  sugar.    June  29 

9240  C.  Lyle  and  .1.  Lyie,  London, 
manufacture  of  lump  sugar.    July  16 

9217  C,  Lyle  and  J.  Lyle.  London, 
manufacture  of  lump  sugar.    July  10 


Improvements  in  the 
Improvements  in  the 
Improvements  in  the 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

9219  A.  G.  Wass,  London.  The  improved  utilisation  of  sugar 
scum.     .lune  25 

10949  E.  Fielding.  Apparatus  for  automatically  regulating 
the  flow  of  wort  and  other  liquids  from  coolers.     July  16 

1886. 

Manufacturing  perforated  or  figured  sugar 
June  29 


7186  F.  Bauder, 
tablets  or  blocks. 


XVI,— BREWING,  WINES,  SPIRITS,  Etc. 
APPLICATIONS. 

8120  A.  Koakeand  F.  G.  A.  Roberts,  Stratford,  Tlic  appli- 
cation of  an  improved  antiseptic  salt  in  brewing.    June  26 

9090  A.  W.  Gillnian  and  8.  Spencer.  London.  Improvements 
in  means  or  apparatus  employed  in  the  preparation  of  finings 
for  the  use  of  orewers  and  others.    July  12 

9131  H.  W.  Latl'erty.  London.  Improvements  in  the  utilisa- 
tion of  the  refuse  or  slops  of  breweries,  distilleries,  starch 
factories,  etc.    Complete  specification.    July  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

11153  E,  J,  Fraser.  Treating  wines  and  liquors  by  electricity, 
and  appaiatus  therefor.    July  2 

1886. 

16  H.  N.  Eckel,  ProJuction  of  non-alcoholic  and  infer- 
mented  wines,  drinks,  etc.    June  25 

7325  P.  Jl.  Justice— Communicated  by  J.  D.  Hazlott  and  W. 
R.  Bennett.  Apparatus  for  automatically  supplying  gas  to 
beer  or  Ukc  beverages.    July  13 


XVII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHE^IISTRY,  DISINFECTANTS,  Etc. 

APPLICATIONS.     ■ 
^.—Chemistry  of  Foods. 

8233  F.  I.  Fitzgerald,  London— Communicated  by  R.  M. 
Boyd,  Australia.  Improvements  in  food  for  horses,  cattle, 
poultry,  and  other  like  stock.    June  22 

8645  H.  W.  Hart,  London.  An  improved  method  of  treating 
cotTee  to  prevent  loss  of  its  valuable  constituents  and  to  pre- 
serve the  aroma.    July  1 

9322  F.  P.  Warren,  East  Greenwich.  An  improved  food  for 
animals.    July  17 

B.— SANiT.iRY  Chemistry. 

8411  C.  Georgi,  London.  Improvements  relating  to  the 
treatment  of  refuse  liquids  of  gas-works,  sewage,  and  similar 
substances  for  the  production  of  manure.    June  25 

8469  F.  H.  Danchell,  London,  Improvements  in  the  manu- 
facture of  charcoal  from  sewage,  sludge,  and  other  matters. 
June  28 

8874  J.  Bannchr,  Budleigh-Salterton,  Devon.  Improvements 
in  the  method  of  treating  sewage  and  other  polluted  waters. 
July  7 

8905  S.  Vickers.    See  Class  I. 

9227  J.  .s.  Sawrey,  London.  Improvements  in  means  for 
softening  and  purifying  water.    July  15 

9276  Bohlig  and  Heyuc.    See  Class  VII. 

C— D ISINFKCTANTS. 

8.i09  A.  Boake  and  F.  G.  A.  Roberts,  StratforL  Improve 
ments  in  disinfectants.    June  29 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
^.— CiiEMisTKV  OK  Foods. 

1886. 

7035  J.  N.  Beach.    Dietetic  compounds.    July  2 
7643  F.  A.  Thyss— Comnumicated  by  N.  Moes.   Apparatus  for 
cooling  milk  and  separating  cream  therefrom.    July  23 


B, 


-SANIT.VRV   CUIf;.MISTRY. 

1885. 


10879  C.  T.  Kingzctt,  London.  Treatment  and  utilisation  of 
sewage,    July  9 

11542  T.  H.  Cobley.  Manufacture  of  vitriolised  ash,  and 
application  of  same  to  the  deodorisation  and  purification  of 
polluted  water  and  refu/ie  matters.    July  9 

11436  C.  T.  Kiugzett,  Treatment  and  utilisation  of  sewage, 
July  23 

1886. 

7174  11.  Fewson.  Treatment  of  sewer  and  other  similar 
noxious  gases.    July  13 
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C— DiSraFECTANTS. 
I880. 

10212  P.  Ockcnden— Communicated  by  H.  Roeke  and  H.  T- 
Toinpsitt.  Antiseptic,  deodorant,  and  disinfectant  compound- 
July  lli 

lUSTIi  K.  B.  Watson  and  H.  B.  Fulton.  Preparation  of 
hyBienio  and  disinfectinR  substances,  as  candles,  night-lights, 
etc.    July  20 


X\III.— ELECTROCHEMISTRY. 
'       APPLICATIONS. 

82211  .\.  M.  Clark,  London— Communicated  by  A.  E.  Pcyrus- 
son,  France.  Improvements  in  secondary  batteries  or  accu- 
mulators.   June  22 

8248  A.  U.  Bennett,  Glasgow.  Improvements  in  insulators 
for  supporting  electrical  conductors.    June  22 

8316  A.  B.  Blackburn.  London.  An  improvement  in  dynamo- 
electric  machines.    June  21 

83.>.i  Ch.  E.  L.  Brown,  London.  Improvements  in  the  arma- 
ture fortdynamo-elcctric  machines.    June  21 

8.'i7U  A.  Reckenzaun,  London.  Improvewients  in  secondary 
batteries  or  electrical  accumulators.    June  25 

S1B7  A.  F.  Ht.  George.  Redhill.  Improvements  in  apparatus 
,  for  generating  and  utilising  electricity.    June  29 

8501  W.  L.  Gates.  London.  Improvements  in  portable  gal- 
vanic batteries.    Complete  speciHcation.    June  29 

S.'>12  E.  Fiirst.  London.  A  process  and  apparatus  for  electro- 
lytic treatment  of  certain  double  chlorides.    June  29 

8.JIJ1  (J.  Baron  de  Overbeck.    Wee  Class  X. 

8G2U  G.  E.  Dorman,  Statford.  Improved  construction  of 
thermo-electric  batteries.    July  1 

8688  G.  T.  Tugwell,  London.  Improvements  in  armatures 
for  electric  generators  or  electro-motors.    Julv  2 

8693  W.  J.  .Starkey-Barber-Starkey,  Bridgnorth.  The  use  of 
a  new  electrolyte  in  secondary  cells.    July  2 

88,12  A.  Schanschiett',  London.  A  novel  saline  preparation 
applicable  for  use  in  galvanic  batteries,  and  the  process  for 
the  manufacture  of  the  same.    July  6 

9013  It.  liauschke,  Halifax.  Improvements  connected  with 
electric  batteries  for  increasing  the  power  thereof.    July  10 

9050  W.  Maxwell,  Fulham.  Improvements  in  the  construc- 
tion of  dynamo-electric  machines.    July  12 

9085  V.  Sass  &  K.  Friedcrich,  London*  Improvements  relat- 
ing to  electric  accumulators  or  secondary  batteries.    July  12 

9088  R.  H.  Courtenay.  London.  Improvements  in  the  con- 
struction and  arrangement  of  electric  cells,  particularly  appli- 
cable to  gravity  batteries.    July  12 

9214  F.  E.  Elmore.  London.  New  or  improved  means  and 
apparatus  for  the  manufacture  and  coating  or  covering  various 
metal  wares  by  combined  electro-chemical  and  mechanical 
process.    July  15 

9228  W.  Brakefield,  London.  Improvements  in  apparatus 
for  generating  electricity  by  means  of  he.at.    July  15 

9351  W.  H.  Akesler,  London.  Improvements  in  or  relating 
to  secondary  batteries.    July  19 

9103  A.  J.  Doult-Communicated  by  O.  Lugo.  United  States. 
Improvements  in  galvanic  batteries.  Complete  specilication. 
July  20 

flia  H.  Lcipmann,  London.  Improvements  in  the  jirocess 
for  treating  auriferous  substances  by  electrolysis,    .luly  20 

9478  J.  A.  Fleming.  London.  Improvements  in  dynamo- 
electric  machines.    July  21 

9514  E.  H.  Desolu,  London.  Improvements  in  galvanic 
batteries.    Jtily  22 

9518  K.  Applegarlh,  London.  Improvements  in  the  manu- 
facture of  carbon  electrodes.    July  22 

COMPLETE  SPECIFICATIOXS  ACCEPTED. 
1885. 

8.i"l  H.  R.Cassel.  Process  and  apparatus  for  treating  metals, 
alloys,  and  especially  auriferous  ores,  by  electrolysis.    July  2 

9601  H.  W.  Ravenshaw,  Electro-magnets,  and  application 
of  the  same  to  the  control  of  electric  currents.    July  9 

9688  H.  Lindlcy.    Driving  gear  for  dynamos.    July  9 

9706  C.  1).  .\1k1  -Communicated  by  J.  C.  Ptirthner.  Method 
and  apparatus  for  producing  induced  electric  currents.  July  20 

12378  A.  .Schanschiett'.  Galvanic  batteries,  and  preparation 
of  liquids  to  be  used  therein.    July  16 

1886. 

2017  L.  N.  Loeb— Communicated  by  J.  H.  Howard.  Galvanic 
batteries.    .Inne25 

2618  L.  N.  Loeb -Communicated  by  J.  II.  Howard.  Galvanic 
batteries.    June  25 

7126  C.  Petri.  I'roiluelion  of  theferri-cynnidesof  potassium, 
sodium,  and  ainmunium  by  electrolysis.    July  13 


8417  W.  Heilgers,  London— Communicated  by  J.  E.  D.  Wise, 
India.  Improvements  relating  to  the  treatment  of  rhea  or 
China  grass,  and  to  machinery  or  apparatus  therefor.    June  26 

8180  H.  J.  Haddan.  London— Communicated  by  \V.  \\'n*rn, 
Sweden.  A  new  or  improved  rotating  vat,  principally  for  the 
boiling  of  cellulose.    June  28 

8193  A.  Wilkinson,  London.  Improvements  in  the  manufac- 
ture of  paper  pulp,  papier-mache,  and  also  combination  of 
chemicals  for  pulping  and  whitening  and  bleaching  the  same. 
June  28 

8594  H.  T.  Breidahl.  London.  An  improved  method  to  sepa- 
rate the  liquor  from  the  solid  substances  of  spent  wash,  spent 
fibre,  and  similar  materials.    June  30 

8936  ?].  Daviesand  H.  F.  Harris.  London.  An  improved  treat- 
ment of  spent  hops,  and  apparatus  therefor,  for  the  production 
of  pulp  suitable  for  the  manufacture  of  pajjcr  and  millboard. 
July  8 

9178  A.  J.  Bottlt.  London— Communicated  by  A.  L'bbelohde, 
Hanover.  Improvements  in  the  manufacture  of  paper  pulp 
from  moss  peat.    July  11 

9330  D.  Lindo.  London.  Improvements  in  or  connected  with 
the  manufacture  of  paper.    July  17 

9358  ¥j.  Musil,  London.  Improvements  in  the  manufacture 
or  preparation  of  paper  for  bills  of  exchange,  ehetiuee,  and  the 
like.    July  19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1886. 

4934  J.  B.  Scammcll.  Manufacture  of  paper  for  cigarettes. 
July  6 

6654  W.  Ti.jou.  Steam  jacketted  boilers  for  converting  wood 
and  other  fibre  into  pulp  suitable  for  manufacture  into  paper, 
etc.    July  IB 


XX.  — FINE    CHEMICALS,     ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

APPLICATION. 

8468  W.   Merck,  London.     Ituprovements  in  the  production 
of  peptone  from  uuclco-proteines.    June  28 

COMPLETE  SPECIFICATION  ACCEPTED. 
1886. 
6899  S.  Waters.    Tonic  bitters. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

APPLICATIONS. 

8214  W.  Brierley,  Halifax-Communicated  by  F.  Leidl.  Ger- 
many, luiiirovemcnts  in  the  preparation  and  iiianut'acture  of 
paper,  specially  ai)plicable  for  lithographic  purposes  and  uses, 
tracing,  and  transferring.    June  22 


XXL— EXPLOSIVES,  MATCHES,  Etc. 
APPLICATIONS. 

8368  T.  Johnston  and  G.  Smith.  Glasgow.  Improvements  in 
detonators  or  caps  to  be  used  with  dynamite  or  other  explosive. 
June  25 

8736  C.  J.  D.  Oppcrmann,  London.  A  detonating  fire  alarm. 
July  3 

8794  J.  Murrie,  Glasgow.  Improvements  in  apparatus  for 
utilisingthe  expansive  force  of  vapour  for  throwing  projectiles 
and  the  like.    July  6 

9166  C.  Roth,  London.  Itnprovements  in  the  manufacture 
of  explosives.    Jul)' 14 

9258  S.  Bayncs.  Glasgow.  Improvements  in  and  connected 
with  the  igniting  of  charges  of  gunpowder  and  other  ex- 
plosives.   J  uly  10 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

1885. 

8343  D.  R.  Dawson,  Glasgow.  Improvements  in  and  con- 
nected with  explosive  projectiles,  and  in  part  a|)plicable  for 
extending  electrical  communicating  lines.    June  25 

11215  J.  Graddon  and  P.  Harding.  Means  and  substances  for 
producing  an  explosive  agent,  and  employment  thereof  for 
working  engines. 

13938  R.  Bell.    Wax  matches  and  vesta  fuses.    July  13 

,       1S86. 

7107  A.  M.  Clnrk-Comniuiiicatcd  by  Jl.  J.  Smith.  Electric 
fuses  for  pyrolechnical  and  other  purposes.    July  2 


XXIL— GENERAL  ANALYTICAL  CHEMISTRY. 
COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

8010  C.  G.  P.  do  Laval.    A  new  method  of  and  apparatus  for 
determining  the  quantity  of  fat  in  milk.    July  9 
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Communication. 


ON  THE  COMPOSITION  OF  THE  COAL  OF 
THE  SOUTH  STAFFOKDSHIRE  COAL- 
FIELD. 

BY   E.    W.   T.    JONES,    F.I.C. 

OwiNc  to  the  kindness  of  the  late  Mr.  W.  Bowkley, 
who  personally  selected  all  the  samples,  I  am  enabled 
to  give  analyses  of  repre-sentative  siiecimens  of  all  the 
various  seams  of  coal  met  with  in  the  South  Stafford- 
shire coalfield.  The  results,  as  tabulated  on  p.  44.'),  to 
make  them  thoroughly  comparable,  are  all  on  the 
coal  dried  c.  :212'  F.,  and  it  must  be  remembered 
the  samples  were  all  clean  or  free  from  e.xtraneous 
earthy  matter.  The  coal  nearest  the  surface  is  placed 
first  on  the  list,  and  that  farthest  from  the  surface 
last.  See  section  as  at  Ooseley,  which  is  about  the 
centre  of  the  South  Staffordshire  coalfield. 


Brooch  Coal 
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NOTK.— /'Vj/iHO  Hill  Coal.   West  of  Dudhv   liei  rlnsip  ii-nn,, 

I  wish  to  record  my  thanks  to  my  assistant  Jlr 
A.  ]-].  .Johnson,  A.r.C,  for  his  carefitl  work  in 'con- 
nection with  the  deduction  of  the  foregoing  results 


I.— GENEEAl  PLANT,  APPAEATUS,  AND 


MACHINERY. 

New  Form  of  Si/ji/ion.      F.    W.    Dafert. 


f'heni.   Zcit. 


F.   W. 

10,  .S21. 

The  .ncoompanying  ligiire  shows  a  very  loiiveuieiit  fdviii 
of  .syplion,  which  hardly  reijuires  (lescrii)tion.  The  cups 
at  each  eiul  of  the  syplioii  rccpiire  tii  have  more  than 
twice  the  capacity  of  tlie  svphoii  tiilic.  Tii  start  tlie 
■syphon,  it  is  only  necessary  to   Mil   iiiic   cii)!  with  li(piid, 


tlicu  In  lower  Iheolhci  until  tlic  luiiuii  reaches  it  ;  llicii. 
on  bringing  the  cups  to  the  .same  level,  tlie  syjihon  is 
charged  and  ready  for  work.  The  figure  shows  an  arrange- 
ment by  which  the  syphon  prevents  the  overllowing  of  a 
couple  of  vessels,  ('  and  D. — J.  T. 


Iinjiriircmetits   in    Filters.      James   and    .lolin    Clavton, 
.Manchester.     Eng.  Pat.  S9SU,  .July  'i."),  1S8.">.     8d. 

The  inipriivonients  descrihod  relate  lo  filters  foi  med  from 
porous  s.iiidslone,  ami  consist  in  making  the  liltering 
vessel  cylindrical,  cut  fiom  a  single  |iiecc  of  stone. 
One  or  hnlli  ends  may  be  cemented  on  by  Portland  or 
other  cement.— C.  C.  II. 


Improrcrnciils  in  Fillcr-preKses.      i).   K.    Clark   and   W. 

.J.  E.  Eoakes,  London.    Eng.  Pat.  0204,  .lulv  .■Jl,  ISSo. 

8d. 
The  ]ilates  of  the  liltcr-press  may  lie  made  from  a  sheit 
of  widUL'ht  iron,  to  which  a  rim  is  rivetled,  perforated 
or  snlicliaiinellcd  radially  so  as  to  att'ord  an  easy 
escape  for  the  filtrate  round  the  entire  circumfer- 
ence ;  or  the  pliites  may  lie  cast  with  radial  ilrainage 
crooves,  a  jilain  rim  co.ering  them  at  ihe  circumference, 
rivetted  thereto,  alliirding  a  similar  exit  for  the  filtrate 
as  in  the  first  plan  described. — C.  C  II. 


Improvements  in  Filters.      A.   Bell,  Manchester.     Eng. 
Pat.  9959,  August  2-2,  1885.     8d. 

An  earthenware  vesisel  is  separated  at  its  centre  by  a 
le<lge  upon  which  is  placed  a  diaiihragni,  and  resting 
thereon  a  carbon  filtering  block,  covered  in  its  turn  by  a 
sliield  ;  the  whole  is  held  down  liy  a  .siiiing  cliii.  The 
lower  part  of  ihe  vessel  fiirms  a  reservoir  for  the  liltere<l 
water  w  hich  has  pa.ssed  through  the  carbon  block,  and 
the  upper  part  acts  as  a  reservoir  for  the  unhltered  water. 
When  the  block  of  carbon  has  become  foul_  it  can  be  re- 
moved and  either  cleansed  or  replaced.— C  (X  11. 


*  Any  of  these  specifieatioiis  may  be  olitnined  by  post,  by 
rcniiitine  the  cost  price,  plvs  postage,  to  Mr.  H.  iteadcrljick. 
Comptroller  of  the  I'atcnt  Ufllce,  ISonllianiplon  liuiklings. 
Chancery  Lane,  Lnniioii.  W.C.  The  amount  of  postage  may 
be  calculated  as  follows  ;— 

If  the  price  does  not  exceed  8d id. 

Above  8(1..  and  not  exceeding  Is.  (id. . .      Id. 
Is   (id      ..  ,.         2s.  Id...      Hd. 

"  2s;  Id.:  .:      .:    2B.id...  2d. 


Aug.  30, 1880]     THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTKY. 


445 


lieichlairf's    Electrical    Safcti/     A/ipiini!us  for    Steam 

Jluilcrs.  Cliciii.  Zi.il.  10,  S--. 
TllK  (liagniiii  (111  p.  44(i  ilhislratos  [\u:  iipiianilus.  This 
consists  i)f  a  tulie,  aliotil  -lOiiirii.  iiilenial  diaiiiotei-,  tlie 
lower,  open  end  of  wliicli  stands  at  tlie  lowest 
Ijerniissilile  water-level  in  the  liiiiler,  ami  the  uppei- 
end  of  whieh  stands  about  Irlni.  above  the  boiler.  This 
upper  end  contains  a  double-beat  valve,  the  seats  of 
which  are  of  e([ual  diameter.  The  ribl>ed  H-shaped 
valve  has  about  "Jnim.  play  between  the  two  seats,  and 
is  pres.sed  down  on  to  the  lower  se.at  hy  means  of  an 
internal  easily-fnsible  rin<,',  whieh  is  a^'ain  controlled  hy 
a  terminal  bush,  screwed  internally.  The  movahle 
valve  carries  an  i-solated  junction  ]date,  whilst  the  ter- 
minal bush  carries  two  isolated  binding'  screws. 

When  the  water  is  at  the  normal  level  the  tube  is  filled 
with  cooled  water  ;  but  if  the  water  runs  short  the  tube 
heeomes  lilled  with  steaiu,  .and  (he  fusible  ring  i.s  melted. 
The  valve  is  now  pressed  aj;ainst  its  ujipcr  seat,  thus  jire- 
venting  farther  escape,  .and  electrical  contact  is  made  at 
the  same  time  between  the  hindin''  screws.     The  alarm 


All  Liiprorcd  F//in:    (\  T.  0.  liaih^y,  Kiilham.    Kng.  Pat. 

■_M7-,  l'"cbrna,iy  111,  KSSi;.  11. 1. 
Till-;  app.-uatus  consists  of  ,-i,  tube  |iassinj,'  through  two 
jilates,  between  which  the  liltering  medium  is  jilaced. 
Uoiincl  the  lower  end  of  the  tube,  which  is  perforated,  a 
conical  block  of  carbon  is  placed,  and  this  is  surrounded 
by  loose  charcoal.  The  water  iias.ses  through  the  upper 
jilate,  which  is  perforated,  through  the  charcoal  and 
carbon  block,  l>y  the  holes  into  the  tuhe,  and  so  into  the 
reservoir  for  liltered  wafer.  The  filtering  medium  can 
he  readily  replaced,  and  the  liltered  water  is  in  contact 
with  the  air. — C.  C.  11. 


II.-riJEL,  GAS,  AND  LIGHT. 

Clans's  Am  mo  Ilia  Process  of  Gas  Piirijiridioii.     ('.  Hunt 

(I'roc.  Gas  Institute).  J.  Gas  Lighting,  .luue  22,  ISSO, 

1181— lliJl. 

It  will  he  seen  liy  the  drawings  on  pp.  447  and  448  that 

the  plant  consists'pf  a  nnniber  of  scrubbers  and  towers,  all 
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current  thus  set  up  by  means  of  a  small  hattery  can  he 
niade  to  indicate  tlie  condition  of  the  boiler  in  any  desired 
pl.ace.  Theie  aie  no  moving  p.arts  -within  the  lioiler. 
The  fusible  ring  is  loaded  with  the  boiler  pres.sure,  so 
that  its  destiuction,  w  hen  heated,  is  certain.  The  ring, 
cont.act  plate,  and  pedes  are  j)rotected  both  from  the 
influence  of  the  boiler  and  of  the  air,  thereby  ensuring 
certainty  of  action.— J.  T. 

Improvements    in    and    connected    irith    Filter-jiresscs. 

J.  A.  Drake  and  K.  Muii-head,  Maidstone.     Eng.  I'at. 

10,14;j,  August  27,  188,">.  8d. 
Till-;  improvements  specitie<l  relate  to  the  mode  of  form- 
ing the  chambers  in  lilter-piesses  used  for  materials 
such  as  sludge  or  slurry.  Wrought-iron  slotted  plates 
are  covered  with  coir,  ba.ss,  or  like  fibie,  which  is  laced 
on  through  the  slots  in  the  form  of  cord  or  plait  so  as  to 
cover  the  surface  of  the  plate  ;  it  may  also  be  apjilied 
previously  woven.  These  are  placed  between  distance 
rings  which  overlap  them,  forming' a  fillet  or  rece.ss  into 
which  the  licjuid  exuding  from  the  "  liltering  mat" 
lias.se.s  and  is  carrieil  away.— C.  V.  H. 


of  which  are  sijuare  in  shape,  with  the  exception  of  the 
hist  sci-ubber.  The  .scrubbers  in  which  the  gas  is  purified 
.are  maiked  A,  A,,  A.,,  A,„  A,,  and  A,,.  Five  of  them 
are  4  feet  square  and  20  feet  high,  and  are  fdled  with 
bi-oken  ganister  bricks  sup]iorted  on  crosseil  angle  irons, 
the  liquor  being  distributed  ;it  the  top  of  each  hy  a 
tumbling  liox  arrangement.  The  sixth  scrubber  is  of  the 
Maun  arid  Walker  type  ;  it  is  ,5  feet  in  diameter  and  2.'j 
feet  high,  and  serves  as  catcli-vcs.sel,  being  su]qdied  for 
the  purpose  with  spent  liquor  from  the  tower  Ci.  The 
foul  gas,  having  previously  passed  through  a  Livesey 
washer,  travels  up  the  scrubber  A,  and  then  descending 
enters  at  the  bottom  of  A,,  towards  the  top  of  which  it 
meets  with  ammonia  gas  from  the  distilling  towers  :  it 
then  passes  up  through  A..,  A,,,  A,,,  and  A.  in  succes- 
sion, being  entirely  freed  in  its  passage  from  carbonic 
anhydride  iind  sulphuretted  hydrogen,  w-hilst  of  ammonia 
there  remains  at  the  outlet  of  the  last  scrnbbei-  only  the 
usual  faint  traces,  and  the  carbon  disulphide  is  reduced 
by  from  20  to  70  per  cent.  Tarallcl  with  the  scrubbers 
,ai-e  placed  eight  towers,  2  feet  M|iiai-e  and  IS  feet  high. 
Five  of  tliesc- 1!,  1!,,  1!.,  H::,  and  I!,  -arc  decomposing 
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towers,  and  the  lenmining  three— C,  C,,  and  Cj — dis- 
tilling; towers.  In  the  I!  towers  the  scruhher-lifiuor  is 
hcatc-d  to  a  carofiiUy-re^ulated  teiiiiierature  to  exjiel  the 
iMiljoiiic  aiihydri<lo  ami  sul|iliiirctted  hydro;,'eii  M'ith  as 
little  loss  (il  aiJiiiKiiiia  as  jpossilile.  I!  is  a  washinj;  or 
eatch  towor,  suiiiiliud  witli  sjiiiit  lli|iior  at  the  rate  of 
about  40  ;;alloiis  ]ier  hour,  in  which  is  retained  any 
aniinoni.i  tliat  the  aeid  ^'ases  may  hriii;;  with  them  froiii 
l!i.  'I'lie  stnjnt;  licjnor  from  s<-nil)lper  A  enters  the  tower 
Ml  (wliich,  to.i,'elher  with  1!.,  is  fnrlher  distin^'iiished  as 
a  earlionalinj;  tower),  and  niin^^les  with  the  sjienl  liquor 


l''lc:.  2. 


Yu:.  1. 

.ifter  this  has  jiasscd  throuj;h  the  tower  li,  liecoming 
almcist  supersaturated  with  the  acid  ^'ases  which  are  on 
their  way  to  I!.  The  tciu|icrature  of  this  tower  is  very 
little  ahove  that  of  the  air,  and  the  lic]uiu- ]iasses  from 
thence  to  tower  B._,,  the  teniiieratureof  which  varies  from 
about  71'  at  the  bottom  to  about  .'iS^  at  the  toji.  The 
sulphuretted  hydrogen  is  by  this  means  wholly,  or  almost 
wholly,  expelled,  and  the  ammonia  obtained  as  ammo- 
niuni  carbonate,  which  nuiy  be  drawn  oU'  at  the  bottom 
of  r.j.  If  desired,  auloniatic  production  of  ammonium 
sulphate  may  be  set  up  by  the  substitution  for  the  wash 


ing  tower  B  of  an  acid  saturator,  throiTjrh  wliich  the 

fiases  wouh!  jiass  on  their  way  tn  the  sulphur  kiln,  D. 
and  to  which  the  surplus  ammonia  mij;bt  lie  conveyed 
from  B„.  In  the  next  towers — l!;,  and  Uj — which  are  tlio 
healin;;  towers  of  the  series,  the  actual  sc]>aralion  is 
eliccted  ;  both  are  litted  with  bori/.ontal  castiion  trays, 
thirty  in  each  tower,  in  wliich  are  placed  wroujxht  iron 
steam  coils.  The  liijuor  enters  at  the  to]i,  and  falls  from 
tray  to  tray,  risinj,' t;radually  in  temperature  to  fnim  80" 
to  S5^  This  drives  ammonia  forward  to  H.j,  but  it  is  all 
returned.  In  lij,  which  is  constructed  in  a  similar 
1  manner,  the  temperature  varies  from  SVatthetoji  to  90' 
at  the  bottom  where  the  steam  enters.  The  liijuor  from 
this  tower,  which  is  mainly  li(|uiil  ammonia,  is  ready  for 
distillation  in  towers  (",  (',,  and  (';.  These  arc,  in  reality, 
scrubbers  tilled  with  broken  f^anister.  From  the  bottom 
of  I!j  tlie  licjuor  passes  to  the  top  of  (',  meeting'  in  its 
descent  the  vapours  and  gases  given  off  in  C,.  At  the 
ba.se,  it  attains  a  temiierature  of  about  IOC-',  by  wliich 
the  greater  part  of  the  ammonia  (except  that  in  the  form 
of  thiocyanate),  carbonic  anhydride,  and  sulphuretted 
hydrogen  still  rciunining  in  combination  are  expelled. 
These,  together  with  a  considerable  quantity  of  vapour, 
are  driven  forward  to  C...  To  liberate  the  hxed  ammonia 
an  eijuivalent  pro|)ortion  of  caustic  soda  is  mixed  with 
the  liquor.  The  heat  of  the  waste  liquor  is  utilised  in 
raising  the  temperature  of  the  strong  liqiuu-  from  the 
.scrubber  A,  or  of  the  feed-water  for  boilers  by  passing  it 
through  a  series  of  jackctted  tubes.  Kroiii  the  to)i  of  (' 
the  hot  vapours  enteral  the  base  of  ('„,  into  which  no  liquor 
is  pumjied  ;  they  are  there  jiartly  condensed,  the  temiiera- 
ture in  the  tower  ranging  from  about  S()°  at  the  bottom  to 
about  44°  at  the  toji,  and  tlie  liquor  which  accumulates 
therein,  and  consists  of  ammonium  carbonate  and  some 
free  ammonia,  is  ]inniped  into  1^4.  The  average  strength 
of  this  liquor  is  nearly  ten  ounces.  Ammonia  gas,  with 
some  carbonic  anliydride,  is  conveved  by  a  pipe  from  the 
toji  of  this  tower  to  the  top  of  the  scrubber  A,,  where  it 
meets  the  foul  gas  alieauy  once  washed  in  A  and  A,. 
The  last  operation  relates  to  the  acid  gases  which,  after 
passing  through  the  washing  tower  B,  are  conveyed  to  an 
apparatus  for  the  recovery  of  sulpliur,  consisting  of  a 
kiln,  K,  built  of  cast-iron  tank  plates  lined  with  hre- 
brick  and  Idled  with  oxide  of  iron,  a  depositing  chamber, 
D,  a  wash  tower  lilled  with  pelibles  and  surplus  spent 
licjuor.  and  an  ojicn  oxide  purilier.  The  gases  from  1! 
consist  of  about  40  per  cent,  of  snlidiuretled  liydrogen 
and  1)0  per  cent,  of  carbonic  anhydride.  ^Vilh  these  an 
e(|ual  volume  of  air  is  mixed,  and  the  mixture  passed 
through  a  lo-incli  bed  of  oxide  of  iron  heateil  to  redness 
in  the  kiln  K.  I'y  this  means  sulphur  is  set  free  in  a 
state  of  ^allour,  which,  together  with  the  gases,  ]ias.ses 
into  1>,  where  the  sulplmr  settles  out.  To  prevent  the 
esca|ie  of  unaltered  snlphurctled  hydrogen,  or  of  sul- 
phurous anhydride  formed,  of  bolh  of  which  there  is 
generally  a  small  quantity  )ireseiit  in  the  gases  leaving 
I),  the  latter  are  passed  llirough  a  'J-feet  wash  tower, 
anil  then  into  an  open  ]iurilier.  Tin;  exit  gases  from  this 
consist  of  carbonic  anhydride  and  nitrogen.  From  10  to 
141b.  of  pure  sulphur  is  stated  to  be  obtained  per  ton  of 
coals  carlKUiised. 

This  n]i|'aratus,  which  has  been  erected  at  the  Windsor 
Street  station  of  the  IJirniinghnm  (!as  Works,  is  said  to 
cmnpaie  favourably,  as  leganls  occupation  of  ground- 
space,  with  the  ordinary  system  of  dry  purilication.  It 
is  capable  of  purifying  .about  2."i0,000  cubic  feet  of  gas 
daily,  requiring  only  the  attendance  of  one  man  by  day 
and  another  by  night.  As  the  success  of  the  method 
dejiends  largely  on  the  pro]ier  working  of  the  ]mmp.s,  it 
would  be  desirable  to  ]irovide  them  in  duiilicate.  The 
loss  of  ammonia  is  estimated  at  about  10  )ier  cent,  of  the 
quantity  actually  pa-ssed  through  the  aii]iaratus,  which, 
being  about  one-third  of  the  entire  quantity  produced, 
is  e(|ual  to  a  little  over  3  per  cent,  of  total  lo.ss. 

It  w.as  stated  above  tliat  the  s]ient  liquor  which  i.s 
pumped  over  the  scrubber  A^  is  derived  from  the  free 
steam  used  in  the  distilling  towers.  Of  this,  as  of  the 
ammonia,  there  is,  however  a  surplus,  which  is  collecteil 
in  a  tank  holding  aliout  '24  hours'  make.  This  contains 
thiocyanate  and  ferrocyanide  of  sodium  ;  to  it  a  solution 
of  a  salt  of  iron  is  added,  a  luecipilate  of  iron  fernu-yanide 
being  formed,  which  is  cither  I'russian  blue  or  can  readily 
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lie  converted  into  it.  Tlie  clear  liquor  from  this  precipi- 
tate is  iliawn  oil'  and  pniiijied  tliiouj,'li  tlie  sulpluir  wash 
tower,  where  it  beeome.s  iinpre.i,'nated  with  sul|iliun)us  1 
acid.  Sulphate  of  copper  is  then  added  to  the  solntion, 
whereby  insoluble  euiirons  thiocyanate  is  formed.  After 
Sfttlirif,',  the  clear  li(|Uor  containing  snlphate  and  cldoride 
of  sodium  is  run  away.  One  ton  of  coal  yields  aliout 
nib.  of  I'russian  blue  and   Ijlb.   of  cojiper  thioeyanatc. 


the  by-products  from  the  waste  liquor,  which  arc  at  pre- 
sent entirely  lost  to  yas  su]i|diers.  The  only  disadvan- 
taj^e  of  the  apparatus  is  that  the  sulpluir  compounds  are 
not  sufhciently  reduced  to  come  re^'ularly  within  the 
standard  required  by  the  London  (las  Keferees.  This  is 
illustrated  by  the  following;  results  :  — 100,000  cubic  feet 
of  gas  jiassing  per  diem  contained  14;-!  jxraius  of  ammonia 
per  100  cubit  feet,  2'95  per  cent,  of  sulphuretted  bydro- 


o 


<! 

I 

•A 


< 
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The  advantages  of  ibis  process  may  be  summarised  as 
follows: — (1.)  The  recovery  of  the  sulphur  in  the  solid 
form,  in  which  state  its  value  must  be  much  greater  than 
when  combined  with  iron  oxide.  (2.)  The  s.aving  of 
oxide  of  iron  ami  lime,  together  witli  the  labour  required 
for  their  preparation.  (3.)  The  jn-oduetion  of  the  surplus 
ammonia  in  a  much  more  nuarketable  form  than  when 
obtained  as  ordinary  gas-liquor.     (4. )  The  recovery  of 


gen,  and  2-04  per  cent,  of  carbonic  anhydride  in  the  crude 
state  ;  the  purilicd  gas  containing  S'.SO  grains  of 
ammonia,  no  sulphuretted  hydrogen,  no  carbonic  anhy- 
dride, .'ud  the  sulphur  compounds  reduced  to  from  28  to 
21  per  cent. 

The  author  recommends  that  until  a  larger  proportion 
of  the  sulphur  compounds  can  be  removed,  the  working 
of  this  process  on  a  large  scale  should  not  be  undertaken 
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without  purifiers  to  fall  back  upon.     By  passing  either!  meets  the  liquid  hydrocarbon,  and  fransformins  this  into 

tlie  foul  gas  or  the  acid  fiascs  iliverted  froin   tlie  suliiliur     vapour  passes  aIon<;  witli  it  througli  the  oullet  pipe  for 
kiln  througli  catdi  puriiiers  cluirged  with  litiie,  the  car-     combustion  under  tlie  boiler  or  elsewhere. — A.  It.  U. 

Ammonia  Gas  I'irii-yino  Plant— Ci.aus's  Phocess. 


bonic  anhydride  would  first  be  arrested  and  the  .sul- 
idiuretted  hydiogun  allowed  to  go  forward  and  form 
calcium  sulpliidc.— L).  B. 


Appni-dliis  for  Conversion  into  Gii.s  and  Conibnslinn  of 
Li(/i(i</.  Ui/i/rorarboiis.  O.  Imray,  London.  From 
J.  15.  Archer,  Washington,  U.S..V.  Kng.  l>at.  G347, 
May  U,  issa     6d. 

This  apparatus  consists  of  a  vertical  cylindrical  boiler 
with  a  lirebo.x  beneath,  communicating  with  a  heating 
ihanilicr  above,  by  means  of  a  Hue,  running  vertically 
ii|nvards  through  tlie  centre  of  the  holler.  In  this  heat- 
ing' chamber  a  water  pipe,  dis|ioscd  in  any  number  of 
coils,  for  heating  the  boiler  feed-water,  and  a  coil  of  steam 
])ipe,  arc'  situated,  wherein  steam  taken  from  the  upper 
])art  of  (he  boiler  is  superheated  before  entering  the  ''as 
generator.  This  last  consists  of  a  spherical  chamber 
from  which  a  pijie  jirojucts  downwards  into  a  hollow 
casing.  An  oil  supply-pi[ic  delivers  lirjuid  hydrocarbon 
into  the  body  of  the  chamlier,  and  an  outlet"  pi]ie  from 
the  to|i  of  this  latter  forms  a  means  of  exit  for  the  gas 
jiroduced.  The  generator,  with  its  outer  casing,  is 
situated  ])artl,\  within  ;ind  partly  aliove  the  central  ver- 
tical llue,_  so  that  it  is  heated  by  the  products  of  combus- 
tion ]iassing  u)iwards  from  the  lirehox.  Steam  is  forced 
into  the  hollow  easing  of  the  generator  where  it  is  super- 
heated, ;i,nd  whence  it  ]iasses  upwards  through  the  pipe 
ahovc-nientioned  into  the  .spherical  chamber.     Here  it 


Improrcmcnfs  in  Appliances  for  incrcasin(j  thr  I//iimin- 
iiting  Kffcct  of  Gas.  Jas.  Mactear,  London.  Eng. 
Pat.'eSll,  .May  20,  1S8G.     4d. 

This  invention  relates  to  increasing  the  luminosity  of  a 
llamc  by  heating  therein  a  material  capable  of  becoming 
incandescent.  The  materials  used  are  strontia,  baryta, 
tboria  and  zirconia.  Cotton  wicks  or  wicks  of  other 
lllirons  material  are  emidoyed  as  vehicles  for  carrying 
the  incandescent  bodies.  They  are  woiind  or  twisted 
round  a  thin  platinum  wire  into  suitable  forms,  such  as 
spiral,  helical,  etc.,  and  are  then  saturated  with  a  solu- 
tion of  strontia,  for  instance.  When  dried  and  ignited 
they  are  ready  for  use. — A.  K.  D. 


Ill— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  Etc. 

r/ii'iiiap/itltcn.  V.  Meyer.  I!er.  19,  14;i2. 
ISv  the  condensation  of  thiophen  aldehyde  (/<Vr.  19,  fi.SG) 
with  succinic  acid,  according  to  Kittig's  method,  llicdcr- 
mann  obtained,  in  the  author's  laboratory,  the  a  naphlhol 
of  the  thiophen  group— /)//(/j-o.i7/?/( /"»((/</(//«■»,  (',S  11  J.  ()H. 
This  substance  closely  resembles  a-ua|ihthol  in  luopcrtics 
.and  reactions,  and  is  ih-seribed  in  the  next  abstract. 
The  author  is  experimenting  on  the  conversion  of  conina- 
rone  C^ll,,(>  into  thionaiihthen  (VSH,-,  by  the  action  of 
phosphorus  trisulphide. — I).  li. 
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Thiophenol   and   a-Nnphtkol   of  the    Thiophen  Grovp. 
A.  Biedeimann.     Her.  19,  1G15— 1G20. 

HiTllEKTO  it  lias  boon  iinpossilile  to  obtain  tlie  phenol  of 
tliioiilien  ;  the  autlior  has,  liowcvcr,  iircpareil  its  thio- 
phenol— thiaii/hiurcajilaii,  Cj.SHj.  -SII.  Fur  this  pur- 
pose thiophen  was  converted  into  thiopliennionosulphonic 
acid,  C^SHs.SOjH,  and  this  into  ihiophensulphonic  chlo- 
ride, C^SH.vSOjCl.  The  latter  was  then  subjected  to 
the  action  of  zinc-dust,  in  order  to  obtiiin  thiopliensnl- 
pliinic  acid,  according;  to  the  method  aibiptcd  by  Otto 
for  preparing  benzenesnlphinic  acid  (lln:  10,  !i;i9).  The 
zinc-salt  of  the  thiophensulphinic  acid  was  gradually 
introduced  into  a  mixture  of  granulated  zinc  and  hydro- 
chloric acid,  thienylmercaptan  being  formed.  It  is  a 
pale-yellow  oil,  having  a  disagreeable  odour,  resembling 
that  of  phenylniercaptan,  and  lidils  at  166°  (uncorr.). 
On  exposure  to  the  air  it  gradually  solidities  to  a  ciys- 
talline  mass,  which  is  probably  l/min/li/istilphii/e, 
CjSHj.S.S.t^'jSHj.  ■  Thienylmercaptan  yields  azo-dyes 
with  diazo-conipounds,  and  in  this  respect  diit'ers  from 
phenylniercaptan,  which  does  not  react  with  diazo-coni- 
pounds. 

Jli/ilro.rijfhioiiitpht/ien,  CgSHj.OH,  was  prepared  by 
heating  a  mixture  of  O'Sgrms.  of  thiophenaldehyde, 
lOgrnis.  of  (inely-powdcred  sodium  succinate  (dried  at 
140'),  and  6grms.  of  acetic  anhydride  to  135°,  di.ssolving 
the  ]irod»ct  in  dilute  caustic  soda,  extracting  the  nnat- 
tacked  aldehyde  with  ether,  and  precipitating  tlie  napli- 
thol  in  the  alkaline  solution  with  hydrochloric  acid.  It 
crystallises  from  alcohol  and  ether  in  long  white  needles, 
which  melt  at  72',  sublimes  in  the  same  crystalline  form, 
is  sparingly  soluble  in  water,  but  dissolves  freely  in 
dilute  alkalis.  A  number  of  characteristic  colour  reac- 
tions are  given. 

The  alcohols  of  thiophen  known  at  the  present  time 
are — 
Nitrothienol,  C4SH.,.(N0..)(0II).  (Meyer  and  Stadler.) 
Thenylalcohol,  (>1I,.C11...0H.  (liicdcrmann.) 
Tluotenol  (mcthvlthiiinol),  C^SH..(C1I;,)(<  )H).  (I'aal.) 
Hydroxythionap'htheu,  (.'„H,,(C',SH;)(UH).  (liicder- 
mann.) — 1).  B. 


gently,  a  yellow  precipitate  is  obtained,  which  is  the 
imide  of  pyrenic  acid,  having  the  formula  Ci5Hj03N  = 

CuH„0{^;j>NH.     ^^ _j,   15 

Iiiijirovcineiil.t  in  treating  Hijdrocarhun  liodics  or  Siib- 
stanrct!.  J.  K.  Field,  London.  Eng.  Tat.  10,139, 
May  27,  1886.  6d. 
This  is  a  jjiocess  for  purifying  either  solid  or  liquid 
hydrocarbons  such  as  eartliwax,  paraflin  scale,  or  mineral 
lubricating  oil.  The  material  is  freed  from  water  and 
dirt  liieferably  by  heating  over  an  open  lire,  and  is  then 
agitated  with  fuming  sul]diurie  acid.  It  is  next  freed 
from  acid,  and  digested  with  a  suitable  solvent  such  as 
naphtha  in  the  jircsence  of  say  fifteen  per  cent,  of  bleach- 
ing material  or  decoloiant  such  as  bone-black.  After 
settling  out,  the  clear  solution  is  run  oil'  and  treated  with 
more  decolorant.  The  naphtha  is  now  distilled  oil',  and 
the  solid  residue  again  acidilied  and  treated  with  deco- 
lorant, which  leaves  it  thoroughly  bleached.  In  some 
cases  the  acidifying  may  be  disiiensed  with,  and,  with 
mineral  oil,  the  addition  of  a  solvent  is  not  always  re- 
<iuired.— A.  K.  D. 


On  I'l/rciir. 


Bamberger  and  M. 
1427—1431. 


I'liilip.     licr.   19, 


It  has  been  demonstrated  by  Graehe  that  jiyrenequinone 
belongs  to  the  class  of  diketones.  FVom  investigations 
of  Hinsberg's  reactionforortho-diketoncs— namely,  their 
)iriiperty  to  form  riuinoxalines  with  ortho-diamines  (this 
.lournal,  1S85,  ."ill) — and  from  the  colour  reaction  exhi- 
bited by  ortho-di ketones  with  alcoholic  ]iotash  (this 
Journal,  1885,  370),  the  authors  infer  tli.at  iiyrenecjuinone 
does  not  contain  the  two  carbouyl  groups  in  direct  com- 
bination with  one  another. 

I'yrcnir  Arid,  CijlLO.,. — ( tn  oxidising  pyrene  with 
chromic  acid,  Ilintz  and  tJohlschmidt  obtained,  be.sides 
liyrenequinone,  a  substance  soluble  in  sodium  carbonate, 
having  the  formula  Ci.-,H,i04.  The  authors  now  lind  that 
this  body,  as  analysed  by  tliese  chemists — i.r.,  rccrystal- 
lised  from  glacial  acetic  aciil — has  tlie  formula  Ci.-,H504 
assigned  to  it.  During  the  process  of  recrystallisation, 
however,  the  original  substance,  which  is  separated  from 
the  soda  solution  by  the  addition  of  an  acid,  is  dianged 
in  chemical  constitution,  being  deprived  of  water.  The 
composition  of  the  product  obtained  by  direct  precipita- 
tion is  C],,II„0.-, ;  it  is  a  well delinpd  acid,  which  the 
authors  h.ave  named  jiyrcnic  acid.  When  heated  to  120°, 
or  recrystalliseil  from  glacial  acetic  acid,  the  anhydride 
t^ir,H|i<-*4  is  obtained.  I'yrenic  acid  separated  from  its 
saline  .solutions  by  means  of  an  acid,  forms  gold-coloured 
shining  lamina' ;  its  anhydride  crystalli.ses  from  glacial 
acetic  acid  in  short  yellow  needles  having  a  vitreous 
lustre.  The  acid  is  dibasi<',  as  proved  by  the  constitu- 
tion of  the  silver  and  barium  salts;  hence,  the  formula 
C,5H„0,,  =  Ci;iH,.l)(C()»»II),,  whilst  the  ease  with  which 
the  .anhydride  and  iniidc  arc  formed  .aH'ords  proof  to  the 
ortho-positicui  nf  the  two  c.arboxyl  groups;  hence,  Ihe 
acidt 'i,ll,( ),     ( ',;:11 ,1  >(< '( X.IIl ).,L(;().Ji ; CO,,  11-1:2], and 

the  anhydride  C,r,lIo<»4     C,:)ll„u|  |;.'Ij'><'.    l!y  dis.solv- 

ing  the  acid  in  ammonia,    and    heating   the   solution 


IV.— COLOURING  MATTERS  AND  DYES. 

Constittttion  of  a-Nciphthylamincsulphonic  Arid  {Naph- 

thionic  Acid)  and  <if  Congo-rrd.      O.  N.  Witt.      Ber. 

19,  1719-1722. 

Ci.iivi';   has   already   shown    that    a-naphthylaminesul- 

lihonic  acid   lu'obably  has   the  constitution  ('iMlIi;(NIi2) 

(.SO3II)    [NIL  ;  S03H  =  1  :4],    for    by    treatment    with 

phosidiorus  pentachloride  it  is   converted  into  dichloro- 

naphthalene,  of  melting-point  67'5°.    As  this  proof  is  not 

quite    beyond    doubt,   a    further    confirmation    of    the 

fiuniula  appealed  desirable.     This  was  atibrded  by  the 

reaction   of   the    acid    with    diazo-compounds.      As    is 

well  known,  when  phenols,  amines,  or  their  suliihonic 

acids  are  C(imbincd    with    diazo-compounds,   the   diazo- 

j  residue   takes   by   preference   the  para  position  to  the 

()H   or   NH2  group;    but  when  this   place   is   already 

I  occupied  it  takes  an  orllio  position. 

!  o-Naphthylaminesulphonic  acid  readily  combines  with 
diazo-compounds,  and  if  it  has  the  constitution  as.signed 
!  to  it  by  Cleve,  these  azo-products  will  have  the  formula 
C,„H,,('NH.,)(N.,II)(S03lI)  [NHs  :  NJi  :  S03H  =  1  : 2  :  4], 
and  will  give  on  reduction  o-naphthylenediaminesul- 
phonicacid,C,„H5(NH.,)„(S03H)[NH::NHo:S03H  =  I:2:4]. 
Of  these  azo-compounds,  the  one  selected  for  examina- 
tion was  Congo-red,  which  is  formed  by  the  combination 
of  tetrazodiphenyl  with  a-naphthylaminesulphonic  acid. 
The  aqueous  solution  of  the  dyestuft'  is  readily  reduced 
by  the  addition  of  ammonia  and  zinc-dust.  On  cooling, 
benzidine  crystallises  out,  and  the  solution  contains 
o-naphthylenediaminesulphonic  acid.  The  latter  was 
not  isolated,  but  was  identitied  as  an  ortho-dianiine  by 
its  capability  of  giving  a  (|uinoxaline  with  phenanthra- 
qninone.  The  aqueous  solution  obtained  as  above  was 
acidilied  with  acetic  acid,  and  mixed  hot  with  a  solution 
of  phenanthraquinone  dissolved  in  aqueous  sodium 
bisulphite  with  addition  of  sodium  acetate.  A  crystal- 
line precipitate  of  the  sodium  salt  of  diphenylene- 
/3-naphtliaquinoxalinesulphonic  acid — 

/N-C-CeH4 

.C,„H6(S03TI)„/   1      II      I 

N — (.' — C|iIL 
quickly  separates.  This  sodium  salt  forms  fine  yellow 
needles,  tolerably  soluble  in  hot  jinrc  water  to  a  yellow 
solution  with  a  green  lluorescence,  but  luecipitated  by 
the  slightest  trace  of  sodium  hydrate  or  any  .salt.  On 
hetiting  it  is  decomposed,  and  di)ihenylenenaphthaquin- 
oxaline  sublimes.  The  free  acid  forms  orange-red  flocks, 
whicli  become  crystalline  on  boiling,  and  dissolve  with  a 
violet  colour  in  'strong  sulphuric  acid.  Hence,  Congo- 
red  has  the  constitution — 

C,,H4.N..C,oIl5(N]L)(S(_)3ll) 

C„H4.N,.C,„1I,(N11,)(S0,II) 
[NIL  :  N; :  SOsH^^l  :2  ;  4]  in  both  groups.— A.  (i.  G. 
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On  Fisetin,  the  Ooloirnvf/  Matter  of  Fusticirood.     Jakob 
Sclimui.     Her.  19,  1734—1749. 

Altiiotumi  tlie  (IvestufT  of  .vonnc  fnstie  has  been  ex- 
aiimieil  at  various  times  Iiy' several  investigators,  very 
little  liylit  bas  as  yet  lioen  t'lirowii  upon  its  eoiistitiition, 
tlie  Usual  opinion  lieinj:  that  it  consists  of  (jnercetiu 
contaminated  with  a  reU  ilyestull'.  The  author  shows 
that  this  is  not  the  case,  for  the  wood  contains  a  yellow 
dyestnir  only— viz., /ot//»,  whieb  is  quite  distinct  from 
nuereetin  ;  the  red  eolourinj;  matter  previously  observed 
being  formed  by  the  o.xidation  of  tlie  lisetin  in  the 
process  of  isolation.  The  yellow  colouring  matter 
occurs  in  the  wood  as  a  tannic  acid  componnd  of  the 
glucosido  of  lisetin  (named  hy  the  author  /'»i^;» 
taiuiidc). 

Fiisfiii  Taiiiiidr.— To  obtain  this  body  the  wood  is 
extracted  with  boiling  water,  the  solution  treated  with 
lead  acetate  and  acetic  acid  to  precipitate  impurities, 
the  excess  of  lead  removed  hy  U-^i,  the  liltrate  coneen- 
■  trated  and  saturated  w^ith  salt,  which  i>reciiiitates  the 
greater  part  of  the  tannic  acid,  and  jinallv  the  fustin 
lanuide  extracted  froni  the  solution  hy  acetic  ether, 
from  which  it  crystallises  on  evaporation.  It  forms  long 
yellowish-white  needles,  easily  .soluble  in  water,  alcoluH 
and  ether.  With  lead  acetate  and  stannous  chloride,  it 
gives  vvhite  precipitate.s,  soluble  in  acetic  acid.  By 
warming  with  acetic  acid  it  is  resolved  into  lisetin- 
glucoside  (fustin)  and  tannic  acid  (probably  the  tannic 
acid  of  sumac).  Hy  warming  with  alkalis  or  mineral 
acids,  it  is  resolved  into  hsetin,  a  glucose,  and  tannic 
acid. 

/'iflin  (Fhctin  Uliicsidc),  (C„II|,<>s)(C,3H,,(_),,).0. 
(L23Hi205)(C5HiiU5).— This  bodv  crystallises  from  hot 
water  in  line  silvery  needles,  easily  soluble  in  alcohol 
and  dilute  alkalis,  sparingly  in  ether.  It  melts  at 
218—219"  with  decomposition.  Witli  lead  acetate  and 
stannous  chloride,  it  gives  yellow  precipitates  soluble  in 
acetic  acid.  Ferric  chloride  gives  a  heantiful  "reen 
colouration,  which,  on  adding  dilute  sodium  carbonate 
passes  through  bluish-violet  into  reil.  On  heating,  the 
gbicoside  reduces  silver  nitrate  and  I''ehlin"'s  solution 
iSy  warming  with  dilute  II.SOj,  it  is  .split  up  into  lisetin 
and  a  glucose  (probably  isodulcite). 

Fisetin,  C;3Hi„03(OH)5.— The  dyestntl  is  most  con- 
veniently prepared  in  a  pure  state  from  the  extract  of 
the  dyewood,  which  comes  into  commerce  in  a  solid 
form  under  the  name  of  "cotinin."  The  product  is 
extracted  with  alcohol,  and  the  impurities  precipitated 
by  careful  addition  of  acetic  acid  and  lea<l  acetate  •  after 
removing  the  exce.ss  of  lead  by  1I„S,  the  ilvestulf  is  pre- 
cipitated by  the  addition  of  hot  water.  I'ly  recrystalli- 
sation  from  dilute  alcohol  or  acetic  acid, 'it  forms 'line 
yellow  needles,  or  yellow  prisms  (-l-61l..(>)  It  is  very 
nhghtly  soluble  in  hot  water,  easily  .soluble  in  alcohol 
and  acetic  ether,  sparingly  in  ether  and  benzene  It 
melts  at  a  high  temperature,  and  sublimes  in  micro- 
scopic needles.  With  lead  acetate  ami  stannous  chloride 
It  gives  orange  precipitates  soluble  in  acetic  acid  with 
ferric  chloride  it  gives  a  dark-green  colouration  It 
reduces  silver  nitrate  and  Fehling's  solution  on  heatin.' 
Funiing'  HNUt  oxidises  it  to  picric  and  oxalic  acids' 
By  fusion  with  KoH,  or  by  reduction  with  .so.linm- 
amalgam  in  alkaline  solution,  it  yields  iihloro^lucol  -ind 
protocatceluuc  acid.  On  the  other  hand,  by  "reduction 
with  .sodium  amalgam  lu  acid  s,)lution,  a  red  col(mrin>' 
matter  is  f,uiiicd,  which  is  readily  reoxiilised  to  lisetin" 
and  gives  a  beautiful  green  colouration  with  KOH  'piie 
sodium  and  p(,tassiuin  salt.s  of  lisetin  cr^■stallise  in 
yellow  needles, and  have  the  compositi(m  ('...H,j(  >  \.,  ,^,„i 
CisHiMK.,.  iiy  heating  lisetin  with  aJetic  anliydride 
and  sodnim  acetate,  it  yiel,ls  a  be.xacetyllisetin, 
t23H,„03((  :ll3(),)wliichcry.stalli.sesfrom  alcohol, in  which 
itisspariiiglysoluble,inljnewljiteneedles,ofmeltin"iioint 
200-201°  rhe  hexahenzoylli.setin,  <\.:,ll,„0,((»c:i  .())„, 
forms  white  felted  needles,  sparingly  s<,liible  in  alco'ho 
melting  at    IH-l-lSo;.      By  heatmg   H.setin   with    ■      'i 

■I  (,?,"»■  hi'  ''f  I""f ''•'.'•<'  I'exa-ethyl  etluM-, 
'-aHiuU3(0<  ,H.,)5,  IS  formed,  which  crystalli.ses  in  Ion- 
yellow    needles,     of   melting    point    10(i-107",    easily 


soluble  in  alcohol,  ether,  etc.  The  liexainclliyl  ellier, 
'\3H]„03(()('ll3),j,  forms  yelin^v  needles,  nulling  at 
152-153°.— A.  (b  (J. 


Vrcpitmtiiiii  of  ()■  Olid  j7-Nitra)itiiiic.  from  tlie  Carres- 
pundiiiri  1>1  itrojihciiols.  \.  Mcrz  and  C.  Hiz.  Ber. 
19,  1749—1754. 

The  best  method  at  present  known  bu'  the  preparation 
of  o-nitianiline  is  that  given  by  Nictzki  and  liciikiser 
(Ikr.  18,  290),  which  consists  in  sulphimatingacctanilide, 
nitrating  the  acetylsulphanilic  acid,  and  hnally  remov- 
ing the  SO;H  group  by  heating  with  llCl.  As  the  bust 
stage  of  this  o])crati(jn  is  somewhat  tnmblcsome  if  the 
substance  is  ic(|uired  in  (luantity,  the  following  method 
of  preparation  will  probably  prove  more  convenient. 
The  author  linds  that  if  o  nitrophenol  is  heated  with 
aqueous  ammonia  un<ler  pressure,  the  Oil  group  is 
rejilaced  by  Nib,.  Twelve  parts  of  o  nitrophemd  are 
heated  with  20  parts  of  aqueous  Nlla  (S.t^)  f(u-  lU  hours 
at  l(iO — 170° :  the  product  is  crystallised  friuu  water. 
The  yield  of  o-nilraniline  is  about  (iO  per  cent,  of  the 
o-nitro[ihenol  employed.  On  the  large  .scale  the  opera- 
tion could  probably  be  carried  out  in  an  iron  autoclave. 

ji-Niirciiitliiir  is  also  formed  in  the  .same  way  by 
beating  ;;-nitropbenol  with  a(|ueous  JS'Hs  at  190—200  ; 
the  yield  being  likewise  about  00  per  cent. — A.  G.  G. 


T.- TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

Improvcincnts  in  oblidiiinrj  and  trratinrj  Filircs  from  Ihc 
liiirhs  if  I'lunts  of  till-  I'rtico  Fiiiiidy  and  tin'  like. 
0.  W.  11.  lirogden  and  K.  C'asjier,  London.  From  K. 
Fremj'  and  V.  Urbaiii,  Paris.  Eng.  I'at.  2817,  Feb- 
ruary  20,  18S0.     Od. 

Tiil.s  iiiyention  relates  to  the  treatment  of  rhea  libres  for 
ellecting  the  separation  of  their  epidermis  from  their 
inner  integument.  Various  met  hods  of  treatment 
with  alkalis  are  described,  also  a  method  of  treat- 
ment with  oleate  of  soda  instead  of  caustic  soda.  The 
object  of  these  variou.s  processes  is  in  each  case  the 
elimination  of  pectose,  cutose  and  vasculose. — 11.  A.  B. 


VII.— ACII3S,  ALKALIS,  AND  SALTS. 

Solubility  of  Calcium  Oxide,  irith  some  Ite.marKs  on  Lime 
Water.  A.  Goldaminer.  I'harin.  Ccntralb.  26 
442—446,  455—457. 

The  author  bas  again  oonfirmed  the  known  fact  that  the 
soluliility  of  lime  decreases  with  rise  of  temperature,  and 
that  at  the  boiling  point  of  water  scarcely  one-half  of 
the  amount  of  lime  which  water  takes  up  at  0^  is 
dissolved.  He  also  conhrms  Lamy's  statement  that 
the  longer  the  lime  and  water  remain  in  eont.-ict,  the 
less  calcium  oxide  is  dissolved.  The  slaking  of  the  lime 
has  a  great  intlucnce  on  its  solubility,  an<l  the  strength 
of  the  soluticjn  \aries  according  as  more  or  less  water 
has  been  used  to  slake  the  lime,  especially  at  the 
beginning.  A  large  number  of  experiments  show  th.at 
while  calcium  oxide  possesses  in  a  marked  degree  the 
property  of  forming  sujiersaturated  .solutions,  calcium 
hydroxide  does  not.  Solutions  supcrsaturateil  at  a  low 
temperature  contain  about  2-4grms.  ]icr  litre  (about 
double  the  quantity  inordinary  lime  water).  At  tempera- 
tures above  12"  (loldammer  found  an  average  of  1 -Sgrm. 
CaO  ]>cr  litre.  It  is  dillicult  to  give  an  exact  ratio  for 
the  solubility  of  calcium  oxide  in  water,  bnt  1:800 
expresses  as  nearly  as  possible  the  proportion  for  an 
average  temperature.  In  order  to  obtain  a  strong  and 
eciual  lime  water  it  is  necessary  to  thonuighly  shake  the 
mixture  of  lime  anil  water  at  the  beginning.  The  caustic 
lime  used  should  lie  as  free  as  possible  from  calcium 
carbonate.  The  author  gives  the  following  method  bir 
the  prepaiation  of  lime-water  :-  1  part  of  calcium  oxide 
]irepared  from  marble  is  slaked  with  0'5  jiart  distilled 
water,   and  the  powder  obtained   added   to   100    ]i!irt» 
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clisfillccl   water,   and   tlie  mixture   well   shaken, 
limo-water   is   clear   ami  i-nluiuless,   anil    lOOee. 


The  I  derived  from  river  mud,  nnmaiuifaetnred,   as  ohtainrd 
should     direct  from  the  river  bauk,"  is  burned  with  the  materials 


reijuire  at  least  ice.  normal 


lor  neutralisation. 
— G.  H.  M. 


Improvements  in  the  Manujcwttire  of  Chlorine,  from  Btj- 
jiroduetx  of  the  Ammonia  Sofln  Proeess,  or  simiUir 
Chemicals  ohtainrd  from  other  SuHrns.  W.  P.  Thomp- 
son, Liverpool.  From  Solvay  tV  Co.,  Brussels.  Enj;. 
Pat.  S724,  .July  20,  1885.  Cd. 
Thls  invention  is  a  supplement  to  previous  patents 
^'ranted  to  f^olvay  in  ISSO  (No.  S.'J8)  and  1SS4  (No.  7258). 
Tlie  process  patented  is  the  decomposition  of  calcium 
chloride  with  silica  and  alumina  in  presence  of  air.  In 
practice  this  operation  is  carried  out  in  a  cupola  furnace, 
but  the  heating  of  the  cupola  being  a  ditticult  problem, 
the  inventors  propose  tlie  addition  of  a  certain  proportion 
of  inert  material  to  the  matter  to  be  decomposed,  in  order 
to  absorb  the  lieat  of  the  issuing  gases,  and  to  impart  this 
beat  to  tlie  air  necessary  for  the  decomposition.  Formerly 
it  was  intended  to  u.se  the  residue  from  this  process  for 
making  cement.  It  is  now  proposed  to  mi,\  the  residue, 
which  consists  of  calcium  o.xide,  alumina  and  silica,  with 
solid  ammonium  chloride,  and  heat  the  dry  mixture  to 
350'  C,  when  all  the  ammonia  is  liberated,  the  chlorine 
combining  with  calcium  to  calcium  chloride,  which  is 
thus  most  intimately' mixed  with  alumina  and^silica,  and 
well  .adapted  to  produce  chlorine  under  the  intlaence  of 
air  and  heat.  The  same  silica  and  alumina  may  thus  be 
used  over  and  over  again  to  decompose  successively  an 
indelinite  ijuantity  of  ammonium  chloride. — S.  H. 


soaked  in  vitriol. — K.  U.  C 


Improvemrnts  in  the  Ulaniifartiire  of  Artificial  Stone- 

W.   P.   Thomjison,  Liverpool  and  London.      From  Ci- 

Lilienthal,    Victoria.      Eng.    Pat.    11780,    August   1S> 

1 885.     4d. 

Keicnk's    marble  cement  (alum-gypsum),   slaked    lime, 

and  curdled  milk,  are  intimately  mixed  together,  with  or 

without  addition  of  colouring  matter,   and  worked  to  a 

very  stiff  paste.     The  mass  thus  obtained  is  cut  oil' while 

coining  througli  the  opening  of  the  mixer,   and  jiressed 

into  moulds  of  a  suitable  size  and  shape.     The   blocks 

harden  without  artiticial  heat,  and  can  be  employed  as 

mosaic  pavement  and  model  stones. — E.  G.  C. 


A  New  or  Im/jrored  Pruress  for  treatiiifj  Galraniscd 
Iron  or  Steel.  H.  Grimshaw,  Manchester.  Eng.  Pat. 
9993,  August  24,  1SS5.     6d. 

This  invention  relates  to  a  process  inten<led  principally 
for  treating  waste  galvanised  sheet  irim  or  steel,  so  as  to 
separate  metallic  zinc  from  iron,  and  utilise  the  same. 
The  waste  galvanised  iron  is  treated  either  with  dilute 
sulphuric,  liydrocliloric  or  nitric  acids,  or  with  a  boiling 
solution  of  zinc  chloride  or  sulphate  which  dissolves  the 
zinc,  leaving  the  iron  or  steel  undissolved. — S.  H. 


Improvements  in  the  Treatment  of  Seicat/e  Water  b>/  the 

Lime  Process  for  the  Produrtion  of  Cement.     (!.    U. 

lied  "rave,  London.       Eng.   Pat.  G520,  -May  15,  1880. 

4d. 

The    specification    describes    improvements    upon    the 

various  patents  granted  to  Major-General  Scott  for  a  like 

purpose.     Finely-divided,  washed  clay  is  added  to  the 

!  undefecated   sewage,   which    is    then   allowed  to   settle 

in  a  tank  in  the  usual  way.     The  etiluent  from  this  tank 

is  divided  into  two  portions— one  cont.ainlng  live-sixths 

of  the  whole  ;  this  portion  is  treated  with  caustic  lime, 

20  to  24  grains  per  gallon  being  used.     The  effluent  from 

the  settlement  of  this  is  mixed  with  the  one-sixth  portion 

remaining  from  the  lirst  treatment,  which  is  treated  only 

with  fron"  0  to  9  grains  i)er  gallon.     The  linal  effluent  is 

clear,   ami    not   so   highly  alkaline,   as   is    usual   in  the 

ordinary  lime  treatment."  The  sludge  from  the  fir.st  tank 

is  dried"  and  u.sed  as  manure,  that  from  the  second  and 

third  calcined  into  cement  in  the  usual  way. 

— C.  C.  H. 


IX.- 


-BUILDING  MiTEMALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 


Improvements  in  Dnjimj  and  Evaporating  Apparatus 
for  use  in  the  Manufacture  or  Treatment  of  Cement 
and  other  Materials.  C.  Kingsford,  Middlesex.  Eng. 
Pat.  6S13,  June  4,  18S5.     Sd. 

The  inventor  refers  to  a  former  .specification  (12,379, 
September  13,  1884),  describing  an  apparatus  for  drying, 
eva[iorating,  or  calcining  various  materials,  by  the  waste 
heat  from  a  coke  oven  or  other  furnace,  with  which  the 
said  apparatus  can  be  combined  or  connected.  His 
present  invention  jirovides  for  the  more  economical  and 
advantageous  utilisation  of  the  waste  heat  of  coke  ovens, 
by  combining  therewith  a  steam  boiler  or  generator, 
such  as  was  described  in  a  former  specification  of  the 
inventor's  (1078,  March  6,  1882),  together  with  means 
for  drying,  etc.,  somewhat  similar  to  those  particularised 
in  Eng.  Pat.  12,379,  Se|)tember  13,1,884.  An  import- 
ant application  of  the  improved  apjiaratus  is  the  drying 
of  slurry  in  the  manufacture  of  cement. — E.  G.  C. 


Imjn-oreiucnts  in  the  Mainifaeturc  of  Plii.ster,  and  in  the 
Alarltincrij  and  Apparatus  used  in  connection  therewith. 
\i.  Stone,  London.     Eng.  Pat.  8090,  July  3,  1885.     Gd. 

The  raw  materials,  such  as  chalk,  limestone,  etc.,  are 
first  treated  with  sulphuric  acid,  then  burned  in  furnaces 
or  kilns  at  an  intense  heat,  and  lastly  ground,  direct 
from  the  furnaces  or  kilns,  by  machinery  described  in 
detail  in  the  specification.  AVhen  the  plaster  is  required 
to  set  very  hard  "a  proportion  of  alumina,  such  as  that 


X.— METALLUEGT,  Etc. 

Cupola  U'ith  Steam  Blast.     Ceckert.     Stahl.   u.   Eisen, 

1886,  6,  399. 
The  cupola  designed  by  F.  A.  Herbertz,  Cologne,  is  said 
to  be  economical  in  fuel,  at  least  for  small  and  moderate- 
sized  foundries.  The  throat  of  the  cupola  is  closed  by 
means  of  doors,  beneath  which  is  placed  a  double  tube 
within  the  wall  ascending  obliquely,  and  into  which 
steam  is  blown.  The  hearth  hangs  beneath  the  shaft  by 
means  of  bolts,  and  an  adjustable  slit  is  thus  formed, 
which  completely  surrounds  the  furnace  through  which 
air  is  admitted  to  the  cupola,  instead  of  by  the  usual 
tuyeres.  The  whole  of  the  carbon  of  the  fuel  is  said  to 
be"  converted  into  carbonic  anhydride,  resulting  in 
decided  economy  in  fuel.  The  iron  melted  is  said  to  be 
less  changed  than  in  other  cupolas,  the  loss  being  2-4  to 
2-0  per  cent.,  as  against  G  per  cent,  in  other  furnaces. 

J  .     i.  • 

Iron  Phosphide   in  Basic  Bessemer  Slag..    E.   Jensch. 

Chem.  Zeit.  10,  S20. 
The  author  combats  the  idea  that  a  considerable  propor- 
tion of  phosphorus  occurs  in  the  slag  as  phosphide.  Hia 
experiments  lead  to  the  results  obtained  by  J.  Ivlein 
(Chem.  Zeit.  10,  721)— namely,  that  the  amount  of 
pliosphide  present  is  almost  a  vanishing  quantity.  Thus, 
in  eifht  samples  of  slag,  the  average  amount  of  phos- 
phoric acid  obtained  by  the  action  of  the  powerful 
oxidi-sin"  agents,  alkaline  carbonates  with  potassium 
cidorate?  ni'tro-hvdrochloric  acid,  and  nitric  acid,  was 
18-83  per  cent.,  whilst  solution  in  hydrochloric  acid  gave 
18-54  per  cent.,  showing  a  difierence  of  029  per  cent,  of 
phosphoric  acid,  or  1-54  per  cent,  of  the  phosphone  acid 
which  may  be  supposed  to  be  derived  from  phosphide. 
The  maximum  given  by  the  slags  was  3-79  per  cent. 
Since  the  phosphate  dust  is  largely  employed  in  agricul- 
ture it  was  sought  to  ascertain  whether  this  small 
amount   of  idiosphide  is  readily  decomposed  so  as  to 
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become  available  for  the  plants.  Sla^s  .^liowinj;  the 
greatest  aiiunints  of  iih(js]ihiile  were  e.xlracleil  repeatedly 
with  liyilroeliloric-  aciil,  and  the  residue  tliii.s  ohiaiiieil 
was  mixed  with  (ii)  jrardon  soil,  and  (i)  sandy  loam,  in 
which  oats  were  sown.  The  plants  j;rew  excellently. 
The  only  li(juid  sn]>pUed  to  them  was  a  titrated  solution 
of  sodinm  nitrate.  At  the  end  of  three  months  the 
phos]ihide  was  almost  completely  converted  into  ferrous 
pli()si]liate.  — J.  T. 


Impi-oveiiiciits  in  the  Process  of  and  Means  for  Zincinij  or 

Coatiwj  Sheet  Metal  trith  Zinc.      F.  W.  Kottler  and  K. 

Zwierzina,   Vienna.       ling.   I'at.    12,485,  October  19, 

1SS5.     Sd. 

In  the  hot  process  of  zinc  coatinj;,  the  same  mechanism 

which  eflects  the  withdrawal  of  the  plate  from  the  metal 

bath,    causes    the    application    of   rotating   steel    wire 

brushes  to  the  surface  of  tlie  plate,  whereby  the  e.xeess  of 

zinc  is  removed,  and  a  better  and  more  serviceable  sheet 

is  obtained. — W.  ti.  M. 


A  New  or  Improved  Treatment  of  Blast  Furnace 
or  other  Sla(/s  for  subsequently  obtainini)  Useful  Pro- 
ducts therefrom.  (!.  Craig,  Lugar,  N.ll.  Eng.  Pat. 
G12S,  May  C.ISSG.     4d. 

Sl.\os  in  the  eonip.act  state  in  which  they  usually  occur, 
are  almost  unaffected  by  acids.  It  is  proposed  to  obtain 
porous  slags  by  means  of  the  following  machinery  : — 
The  molten  slag  direct  from  the  furnace  is  run  into  a 
lidrizontal  iron  pipe,  which  is  partly  submerged  in  a 
trough  of  water.  Tlnough  the  centre  of  the  pipe  works 
an  archimedean  screw  wliicli  drives  the  slag  towards  the 
end  of  the  trough,  thus  permitting  the  liquid  slag  always 
to  fall  into  clear  water.  The  slag  mav  be  removed  from 
the  trough  by  means  of  a  Jacob's  Ladder.  A  certain  i 
proportion  of  the  sulphur  existing  in  the  slag  is  evolved  ' 
as  sulphuretted  hydrogen,  and  may  be  utilised  in  the 
usual  way.  The  slag,  without  further  preparation,  may 
then  be  treated  with  acids,  when  it  is  quiekl y  decomposed 

-S.  H. 


Improvements  in  Metallic  Alloys.  V.  A.  Xewton, 
London.  From  C.  A.  Paillard,  Geneva.  Eng.  I'at, 
6367,  May  11,  1886.     6d. 

It  is  sought  to  substitute  for  the  use  of  steel  in  the 
mechanism  of  chronometers  and  watches,  that  of  a  non- 
magnetic and  inoxidisalde,  but  hard  and  elasticmetal  of 
small  expansibility.  For  this  purpose  a  series  of  nine 
alloys  is  described,  consisting  essentially  of  palladium 
(65  to  72  per  cent.),  copper  (25  to  14-5  per  cent.),  and 
silver  (5  to  10  per  cent.),  with  smaller  and  variable 
proportions  of  nickel,  steel,  gold,  platinum,  or  rhodium 
(singly  or  together)  which  may  be  used  for  hair  springs 
and  compensation  balances.  .\  harder  metal  for  rollers, 
escapement  wheels,  and  the  like,  contains  45  per  cent, 
palladium,  25  silver,  15  copper,  with  5  gold,  5  nickel, 
3  steel,  and_2  platinum.  These  alloys  may  be  hardened 
by  slow  cooling  from  a  red  heat.  They  are  best  made 
by  fusing  half  the  palladium  with  all  the  other  con- 
stituents under  borax  and  charcoal,  then  re-fusing  with 
the  remainder  of  the  palladium,  and  pouring  into 
ingot  moulds  of  the  shape  dictated  by  subsequent 
requirements. — AV.  G.  M. 


Improvements  in  the  Process  for  Coating  the  Surface  of 
Iron  or  other  Metals  with  Tin,  Lead,  or  Zinc.  A. 
Gutensohn,  London.  Eng.  Pat.  6404,  May  12, 
1SS6.     4d. 

After  luckling,  and  before  jilunging  into  the  bath  of 
coating  metal,  the  plates  are  dii>iied  in  a  fluxing 
solution  of  chloride  of  tin,  borax  and  amniouium  chloride, 
containing  from  two  to  five  per  cent,  of  glycerine  and 
a  very  slight  excess  of  free  hydrochloric  aciil.  Hy  in- 
creasing the  quantity  of  acid,  the  necessity  for  the 
preliminarv  stage  of  "white  pickling"  is  obviated. 

— W.  G.  M. 


XI.— FATS  OIIS,  AND  SOAP  MANUFACTURE. 

A  ction  of  Snlph  uric  A  rid  on  Oleic  A  eld.     A .  Szal  lauej  e  w. 
ltu.ss.  I'liys.  chem.  Ges.  18>  lioand  87. 

Pure  oleic  acid  cooled  to  6"  was  treated  with  sulphuric  acid 
(sp.  gr.  1  ■8405)  in  theproportionof  their molecularweights. 
The  reddish-brown  substance  thus  obtained  was  dissulved 
in  ether  and  the  soluti(jn  agitated  with  w.ater.  The  portion 
soluble  in  water  was  found  to  consist  of  sulphohi/- 
dro.ci/.stertricarid,  i'l-U.J  )H(Sf  ).,I1)C(  )..H.  Theinsoluble 
portion  was  again  treated  with  ether  and  thereby  sepa- 
rated into  a  solid  and  licjuid  |>art.  The  solid  vas 
hydroxystcaric  acid,  whilst  the  liquid  product  consisted 
of  a  mixture  of  hydrorysietiric  anhydride,  hydroxystearic 
acid  and  unaltered  oleic  acid.  Tlie  author  is  of  opinion 
that  the  action  of  sul|ihnri<^  acid  on  oleic  .acid  cannot  be 
expressed  in  one  e<|uation,  as  illustrated  by  Miiller- 
Jacobs,  Liechti  and  Suida  and  Lukjanow,  but  supposes 
that  several  reactions  occur  simnltaneouslv. — D.  B. 


Improvements  in  Liquid  Soap.  R.Livesey.  From  Dr. 
Duncan,  St.  Petersburg.  Eng.  Pat.  12,305,  October 
15,  1SS5.     4d. 

The  soap  is  made  from  50  parts  cocoa  oil  or  oleine,  20 
alcohol,  20  glycerine,  and  10  pot.ash  (K.  H.  D.  F.  in  F. ), 
and  the  ingredients  required  for  scenting  and  colouring, 
or  for  sanitary  and  medical  jmriioses,  are  then  intro- 
duced.    No  further  details  are  given. — W.  L.  C. 


Extracting  Oils  from  certain   IVastc  Products.     A.  T. 
Hall.     Eng.  Pat.  12,492,  October  10,  1S8.J.     Gd. 

In  "  tinning"  iron  plates,  baths  of  liot  grease  or  oil  arc 
employed  in  the  finishing  operation,  and  bran  is  employed 
to  remove  the  grease  adhering  to  the  plates.  Under  this 
patent,  the  oily  bran  is  treated  with  a  solvent,  .such  as 
light  petroleum  oil,  by  well-known  methods,  for  the 
recoverv  of  the  grease  and  the  cleansing  of  the  bran. 
— W.  L.  C. 

Improvements  in  Refining  Vegetable  Oils.     A.  T.  Hail. 
Eng.  Pat.  13,361,  November  4,  1885.     4d. 

Crude  oil  is  mixed  with  an  equal  qiiantity  of  petroleum 
spirit  or  of  carbon  disulphide,  and  to  the  mixture  is 
added  in  thread-like  streams,  from  i  to  5  per  cent,  of 
sulphuric  acid.  After  agitation  and  subsidence,  the  oil 
solution  is  filtered  through  animal  charcoal,  and  the 
solvent  is  then  recovered  bv  distillation. — W.  L.  C. 


Xni.— TANNING,  LEATHER,  GLUE,  AND  SIZE. 

A  Xewor  Improved  Method  of  Preparing  Elastic  Leather 
and  Elastic  Material  (suitable  for  Moulding  J  from 
Animal  Te^'tures  or  Leather  containing  Gelatin. 
Lorentz  Albert  (!roth,  London.  From  Friederich 
Wilhelm  Grune,  IJerlin.  Eng.  Pat.  9C03,  August  12, 
1885.     4d. 

Animal  textures  containing  gelatin,  such  as  leather. 
parchment,  etc.,  are  steeped  in  an  aqueous  solution  of 
glycerine  or  sugar  and  then  dried.  The  material  is  then 
exposed  to  steam  at  a  low  pressure  or  direct  heat.  There 
is  thus  produced  a  thick,  elastic  mass  which  may  be 
monlded  hy  suitable  means,  etc. — IS.  H. 


Improved  Compound  for  application  to  Wood,  Metal,  or 
other  Substance  as  a  Paint  or  Varnish  to  prevent  Decay, 
liust,  or  other  Injury  by  Atmospheric  Action.  Henry 
Gardner,  London.  From  Favid  Lublinski,  Schwelz, 
Germany.     Eng.  Pat.  10,409,  September  2,  1885.     Od. 

The  compound  is  made  bv  melting  together  25,000  parts 
linseed  oil,  31,250  colojihony,  18,250  doubly-rectified 
American  iietroleum,  I'-oO  levigated  lilhar;;e,  .500  pul- 
verised zinc  sulphate,  lOOOpulveri.sed  iiotash-alum,an(12,")0 
parts  carbolic  acid  of  15— "iO  percent.  The  mixture  is  then 
boiled  for  two  hours,  and  allowed  to  stand  for  two  days. 
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The  clear  fluid,  called  by  the  inventor  "  ceralin,"  can  be 
used  without  other  iiddition  for  the  impregnation  of 
wood,  etc.  Mixed  with  colour  it  forms  a  preservative 
paint  for  iron. — B.  H. 


XV.— SUGAR,  GUMS,  STARCHES,  Etc. 

Vrcparation  of  Cakiinn  Haccharatc.     Sucrerie  Indigene, 
27,  4SS. 

The  lime  used  as  precipitant  in  StefTen's  defecation  pro- 
cess may  be  substituted  liy  ammonia,  the  trisacchar.ate 
being  insoluble  in  liighly-aninioniai-al  solutions.  The 
ammonia  employed  is  recovered  from  the  liquors. — D.  B. 


Pcrcrntarjc  nf  Juice  in  the  Siirjar  Cane.     Spencer.    Jour. 

Falir.  (Sucre,  27,  15. 
According  to  Delteil,  the  sugar  cane  contains  85 — 92 
per  cent,  of  juice,  whilst  Pellet  obtained  from  88 — 90  per 
cent,  and  MacCulIoch  So  per  cent.  The  author  gives 
.90 '5  per  cent,  as  the  average  number  of  a  .series  of  trials. 
Beet  contains  from  94  to  9.3  per  cent,  of  juice. — D.  B. 


Improvnncnts  in  the  Mannfacturc  of  Crijsialliscd  (Iritpc- 
s^igar.  Alfred  Seybcrlich,  Kiga  :  and  Alexanuer 
TrampeiKich,  Mitau,  liussia.  Eiig.  I'at.  SOGO,  July  1, 
1885.     6d. 

roN.siST.s  of  a  process  for  tlic  manufacture  of  crystallised 
grape-sugar  in  which  the  employment  of  alcohol,  bone- 
charcoal,  or  permanganate  of  potasli  for  the  piiritication 
and  cleaning  of  tlie  liquid  grape-sugar  is  rendered 
unnecessary. 

Tlie  saccliarification  of  the  starch  is  accomplished  by 
tlie  exclusive  or  predominant  use  of  dilute  nitric  acid, 
and  the  sugar  liquor  prior  to  inspissation  in  a  vacuum  is 
made  strongly  alkaline  by  means  of  carbonate  of  soda. 
It  is  found  that  on  evaporation  of  tlie  strongly  alkaline 
syrup  to  about  33'  to  3ti°  Baunic,  and  on  then  leaving  to 
cool,  the  grape-sugar  separates  (uit  in  tine  bold  crystals, 
which  can  be  easily  separated  from  tiie  mother-liquor. 
Un  the  other  hand,  if  the  acid  syrup  be  merely  neutralised 
and  not  made  strongly  alkaline,  the  grape-sugar  only 
separates  Avith  dillicuUy  and  in  the  form  of  fine  needles, 
which  cannot  easily  be  freed  from  the  mother-liquor. 
—A.  J.  K. 

A  Iloiinj  Substitute.     Charles  Lyle  and  .J.  J.  Eastick, 
London.     Eng.  Tat.  8863,  July  2l',  1885.     4d. 

This  article  is  produced  l)y  mixing  dextrose,  la'vulose, 
and  cane-.sugar  in  the  ju-oiportions  found  in  real  honey, 
with  in  some  cases  the  addition  of  other  matters,  such  as 
fruit  and  llower  essences,  to  give  it  the  llavour  of  real 
honey. 

It  is  usual  to  add  .35  parts  dextrose   to  40  parts  of 
b-evulose,  and  then  to  this  iiii.\tnre  add  cane-sugar  unti 
a  10  per  cent,   solution  of   the  whole  mixture  reads  1 
on  the  scale  of  a  Soleil-Veutzke  polariscope. — A.  J.  K. 


The  Improved  Utiliiatioii  of  Sugar  Scion.     A.  G.  Wass, 
Bermondsey.     Eng.  I'at.  9249,  August  1,  1885.     6d. 

This  consists  of  a  process  by  which  tlie  scum  or  residue 
of  sugar  lioiling  is  drieil,  pressed,  and  then  heated  for 
some  time  in  order  to  cause  carbonisation.  The  car- 
bonised material  can  then  be  used  for  the  body  of  paint 
or  ink,  as  a  disinfectant  and  as  a  fertiliser,  or  it  is 
suitable  for  liltcring  purpo.ses.— G.  H.  M. 


An  Improved  Process  of  Mduufaciurin;/  Sugar  from 
AinylaeeousandCcllulosc  Matters.  A.  C  Henderson 
London.  Eng.  I'at.  10,110,  August  20,  1885.  4d. 
No  acid  is  used  in  tliis  process.  Twenty-five  per  cent, 
of  the  .amylaceous  or  cellulose  matter  (prefcrablv 
]Hjtatoes)  are  mixed  with  75  per  cent,  of  water  and  bdili'il 
lu  a  digester  at  a  pressure  of  four  atmosiiheies  and  tcm- 
jierature  of  lio"  C.  The  boileil  mass  is  afterwards 
removed,  cooled  down  to  45°  C,  and  10  per  cent,  of  brown 


kiln-dried  malt  is  then  added.  The  whole  is  well  stirred 
and  allowed  to  rest  about  two  hours.  The  syrup  is 
finally  evaporated  down  in  a  vacuum  pan  at  70°  C.  and 
allowed  to  crystallise. — A.  J.  K. 


Improvements  relating  to  tlie  defining  of  Sugar,  and 
to  Apparatus  therefor.  H.  H.  Lake,  London.  Eng 
Pat.  3727,  March  lli,  1886.     lid. 

The  object  of  this  invention  is  the  .saving  of  Labour  in 
connection  with  the  manufacture  of  loaf  sugar  in  moulds. 
By  an  elaborate  arrangement  of  trucks  and  rails  extend- 
ing over  the  whole  works,  the  sugar,  after  it  is  once  filled 
into  the  moulds  arranged  on  one  of  tlie  trucks  or  car- 
riages, is  not  removed  again  from  that  carriage  until  all 
the  refining  operations  have  been  completed.  Full 
description  with  diagrams  of  the  necessary  plant  is  given. 

—  A.  J.K. 

Improvements  in  Apparatus  for  the  Manufacture  of 
liefined  Sugar.  Peter  Jensen.  From  M.  C.  P.  ]5arbe, 
Amsterdam.     Eng.  Pat.  4510,  March  31,  1880.     Od. 

This  relates  to  an  improvement  in  the  construction  of  the 
[lartition  wedges  and  centrifugal  ihum  described  in  a 
previous  patent  (Eng.  Pat.  10,172,  August  27,  1885). 
.A.ccording  to  the  present  invention,  these  wedges  are 
simplified  in  construction,  and  so  modified  as  to  serve  also 
for  lifting  out  theslabsof  sugar  from  the  centrifugal  liydro- 
extr.actor. — A.  J.  K. 


XTI.— BREWING,  WINES,  SPIRITS,  Etc. 

New  Process  for  Preserving  and  Saving  Hops  in  Brewing. 
L.  Boul^.     Conipt.  Piend.  102,  8^3. 

The  process  consists  in  (1)  mechanically  separating  the 
lupulin  situated  at  the  base  of  the  hop  cones,  (2)  extract- 
ing the  hops  freed  from  lupulin  with  boiling  distilled 
water,  and  drying  the  extract  at  a  low  temperature  in  a 
vacuum,  and  (3)  intimately  mixing  the  lupulin  Mitb  the 
dried  powdered  extract. — D.  B. 


Improvements  in  the  Manufacture  of  Syrup  and  Beer 
Jrom  Maize,  or  Indian  Corn  and  liiee.  H.  H.  Lake. 
From  A.  E.  F'eroe,  Poiighkeepsie,  U.S.A.  Eng.  Pat. 
9950,  August  21,  1885.     Sd. 

This  is  to  provide  an  economical  method  of  separating 
the  insoluble  matter  in  a  malt  and  maize  mash  from  tlie 
soluble  portions.  The  chief  features  are  the  method  in 
which  the  starch  of  the  maize  is  prepared  for  conversion, 
thus  requiring  only  a  small  quantity  of  malt;  the  presence 
of  acomparatively  small  quantity  of  line  insuluble  matter 
owing  to  the  use  of  granulated  maize  with  granulated 
malt  instead  of  ground  meal  and  malt;  and  an  easier  way 
of  separating  the  fine  insoluble  matter  after  conversion 
by  means  of  gelatine  and  a  gas.  Detailed  description  of 
the  method  employed,  together  with  illustrations  of  the 
plant  employed,  are  given.  — G.  H.  M. 


Improvements  in  treating  Wines  and  Liquors  with 
Kle.etricity,  and  an  Apparatus  for  the  purpose  of 
carrying  out  tlie  same.  E.  J.  Eraser,  San  Francisco, 
U.S.A.     Eng.  Pat.  11,15,3,  September  19,  1885.     8d. 

Thi.s  consists  of  iniiirovements  in  the  application  of 
electricity  to  alcoholic  licpiids  for  the  purpo.se  of  "ageing" 
them.  This  is  done  by  the  "  induction  process,"  placing 
a  coil  or  helix,  torined  like  the  helix  of  an  electro-mag- 
net, in  the  wine  or  otlier  liquid,  and  connecting  the  coil 
with  a  battery.  Full  descriptions  of  apparatus  employed 
are  given. — G.  H.  M. 

Imin-ovemcnts  in  the  Production  of  Non-rdioholic  and 
(jnfcrmcntcd  ll'ines,  Drinks,  and  the  iil;c.  H.  N. 
Kckel,  London.     Eng.  I'at.    10,  January  1,  1880.     Gd. 

The  ]ireparatioii  of  wines  and  drinks  from  fresh  grape 
juice,  or  from  the  juice  of  other  fruits  of  an  unfcrnient- 
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able    character    and    entirely    free    from    alcohol,    is 

apparently  otl'ected  by  sterilisalimi  of  the  imist,  subse- 
quent adililion  of  antiseptics,  and  aeration  with  carbonic 
acid  under  pressure. — G.  H.  M. 


FOODS. 


XTII.- CHEMISTRY    OF 

CHEMISTRY,  DISINFECTANTS, 

{A)    CIIE.MLSTIIY  OK  FOODS. 


SANITARY 
Etc. 


Ptpsin.      C.   Sundberg.      Zeits.    f.    riiysiol.   Cheni.   9, 
.S19  -.-j-'i. 

The  autlior  jireparcd  in  Haniniarsten'.s  laboratory  the 
purest  possible  peiisin-sohition.  The  outer  layer  of  the 
coating  of  a  calf's  stomach  was  cut  into  shreds,  linely 
ground  with  sodium  chloride  and  then  mixed  with  sufti- 
cient  water  to  dissolve  the  salt  ;  after  two  orthree  days 
it  was  filtered,  and  the  sodium  chloride  removed  by 
dialysis  in  acidilied  water  ;  the  protein  bodies  separated 
in  tlie  dialyscr  were  liltered  oil,  and  the  solution  heated 
for  some  time  to  40°  in  onier  to  destroy  the  rennet  fer- 
ment, and  also  to  peptonise  the  still  unchanged  albu- 
minoid.s.  (It  often  recjuires  one  to  two  wecUs  before  the 
solution  gives  no  reaction  witli  acetic  acid  and  potassium 
ferrocyanide,  and  until  no  ring  is  formed  after  8 — 9 
minutes  with  liellet's  test.)  Tlie  still  acid  lic|uid  was 
now  mi.xed  with  calcium  cliloride  and  sodium  diphos- 
phate .solutions  neutralised  with  ililute  ammonia  ;  this 
treatment  repeated  two  or  three  times,  the  calcium 
phosphate  s(dution  containing  jiepsin  collected  on  a  lilter, 
washed,  and  dissolved  in  a  little  5  per  cent,  hydrochloric 
acid.  When  this  solution  is  puritied  by  di.alysis,  a  very 
active  i)epsin  .solution  is  obtained  ;  ami  .since'  it  gives  no 
reactions  for  albumen— it  ditiers  in  this  respect  from 
Briicke's  pepsin  solution,  wiiicli  reacts  with  platinum 
chloride,  neutral  and  basic  lead  acetate,  and  is  only  pre- 
cipitated by  alcohol — Sundberg  concludes  that  pepsin 
does  not  belong  to  the  albuminoids. — ti.  11.  1\I. 


(/?)   SANITARY  CHEMISTRY. 

A  New  or  Improved  Treatment  cf  C!icinir<tl  Arjents,  and 
the  EmployiiieM  of  the  Ecsnltunt  for  the  rrc'iipitutum, 
C/iirificiitiOH,  iind  Defecation  of  Sewdi/c  Miillrrs.  O. 
W.  liremnor,  London.  Eng.  I'at.  ]3,7(J1,  November 
11,  1885.     ed. 

Natue.\L  phosphate  of  alumina— c. (7.,  Redondaand  Alta 
A'ela  phosphates— is  calcined  in  a  reverberatory  furnace 
with  sodium,  pot.assium,  or  calcium  salts.  The  resultant 
is  then  treated  with  water,  with  or  w  ithout  the  addition 
of  caustic  soda  or  potash,  at  a  temperature  of  ISO"  F. 
An  acid  extract  may  be  similarly  obtained  by  the  use  of 
mineral  acids.  Tlie  two  solutions  so  obtained  are  ailded 
to  the  sewage  in  such  proportions  that  "  the  products 
held  in  solution  are  liberated"  and  "the  sewage  matter  is 
oxygeniscd."  The  resultant  sludge  is  lilter-pressed,  dried, 
ground  and  mixed  with  bone  refuse.  The  claims  are(l) 
the  preparation  of  the  extracts  of  phospliate  of  alumina 
as  above  ilescribed  ;  (2)  tlieir  use  in  the  treatment  of 
sewage. — C.  C.  H. 

{Q  DISINFECTANTS. 
Improvements  in  the  Mantifaetnre  of  Carhon-cdum,  and 
Appliciition  of  the  saine  to   Useful  Purposes.      T.    II. 
Cobley,   Dunstable.       Kng.    I'at.    9853,     Aug«.st    )!), 
18S5.     6d. 

CAitnox-AH'M  is  an  intimate  combination  of  alumina 
with  carbon,  and  is  to  be  ajiplied  for  treating  sewage 
matter  or  such  like  ])uriioscs.  \'a\\v.\.\  parts  (jf  coke-dust 
and  cbay  are  ground  with  water  to  a  stilV]iaste,  and  then 
licateil  in  a  retort  furnace  or  other  contrivance,  where 
the  air  can  be  excluded.  The  m;iss  is  then  treated  w  ilh 
one-third  of  its  wcigiit  of  sulphnrii' acid,  ll'O'-' Tw.,  and 
alloweil  to  digest  by  spre.-uling  it  on  a  tile  hearth  he.ated 
at  a  low  tcnii>erature.  In  order  to  use  carbon  alum, 
thus  prepared,  for  rendering  innocuous,  .sewage  matter  or 
polluted   water,  the    deodorising   agent  is   exposed   in 


troughs  or  beds  provided  with  perforations  through 
which  the  sew.age  matter  is  made  to  pass.  Or  it  may  be 
ground  up  into  a  thin  licpiid  state  with  water,  ami  run 
into  the  polluted  water  kept  in  brisk  agitation. — .S.  11. 


Tlie  AfoDiifaetiire  of  an  Imjiroved  Antiseptic.  H.  H. 
Lake,    London.     From   C.    Collins  it  Co.,   Antwerp. 

I       Kng.  Pat.  10,  1:J0,  August  it),  1885.     4d. 

I  The  patentee  claims  the  jiroduction  of  an  antiseptic 
having  all  the  reactions  .and  characteristics  of  salicylic 
acid  by  beating  two  volumes  of  ])henic  acid  with  one 
volumi'  of  Norilliausen  acid.  The  substance  produced 
is  a  mixture  of  ortlio-,  mcta-,  and  para-oxyi>benyl-siil- 
phurous  acid.  — C.  C.  H. 


Improvements  in  preventing  and  retnovinrj  Inerusfation 
in  Boilers  and  Ile<ttcrs.  A.  Roberts,  Tipton.  Kng. 
Pat.  10,4L':?,  Septembers,  1885.     Gd. 

Vegetable  matters,  such  as  hay  ensilage,  t.an,  oak 
b.ark,  or  Irish  moss,  arc  suspended  in  a  cage  in  the 
interior  of  the  boiler,  the  infusion  of  which  accomplishes 
the  object  aimecl  at  ;  or  the  infusion  may  be  maile  in  a 
sciiarate  small  boiler  and  injected   into  the  main  boiler. 

-C.  C.  H. 


XVIIL— ELECTRO-CHEMISTRY. 

Improvements  in  the  Manufaeture  of  Carhon  for  Eleetric 
Lamps  and  other  Elce.triccd  Apparatus.  From  La 
Socictc  .a  Chertemps  et  Cie. ,  Paris.  Eng.  Pat.  72'22, 
June  13,  1 885.     4il. 

In  this  invention,  fluoride  of  boron  and  its  derivatives 
are  employed  for  dehydrating  organic  m.atter  containing 
the  elements  of  water  in  chemical  combination,  with  the 
object  of  obtaining  carbon  suitable  for  use  in  the  con- 
struction of  lani]is.  After  treating  the  organic  matter 
with  fluoride,  it  is  subjected  to  an  elevated  temperature 
without  access  of  air  or  oxygen,  to  remove  excess  of 
iluoride.  The  carbon  is  now  impregnated  with  some 
carbo-hydrate,  as  sugar,  glucose,  etc.,  and  the  operations 
of  exposure  to  Iluoride,  and  submission  to  elevated  tem- 
perature are  repeated  until  the  desired  degree  of  density 
and  conducting  capacitv  in  the  carbon  are  attained. 

' —1!.  T. 

Inqn'ovements  in  Seeondary  Batteries,  part  of  n-hieh  is 
applieable  to  Primary  Ilattcries.  From  F^lmund 
Julicn,  Ibussels.  Eng.  Pat.  S881,  June  23,  188.5.  .Sd. 
The  sco]ie  of  this  invention  isindic.ated  by  the  claims  ;  — 
The  combination  of  parts  forming  an  improved  accumu- 
lator or  secondary  battery,  the  ]dates  being  comjiosed  of 
an  alloy  of  lead,  antimony,  and  riuicksilver  suiii)ortiiig 
the  active  materials  of  metallic  salts  contained  in  a  bath, 
hold  a  suitalile  ]M-o].(irtion  of  peroxide  of  hydrogen. 
The  jiroduction  of  the  alloy  in  the  ])roporlions  indicated. 
In  secondary  batteries,  the  use  of  jilates  coni]iosed  as 
above  and  coated  with  .active  material.  The  use  in  the 
conducting  liijuid  of  a  variable  proportion  of  peroxide  of 
hydrogen  tor  the  purpose  of  ciniiitcr.-icting  the  pid.arisa- 
tion.  In  second.ary  batteries  the  use  of  corrugated  plates 
and  the  use  of  perforaleil  plates  designed  to  replace  sharp 
angles  o]i]iosite  each  otlicr  by  plane  or  curved  surfaces. 
The  improved  mode  of  joining  jilales  together  by 
means  of  llexible  conductors  covered  with  gutta-percha, 
ami  joined  at  a  common  terminus. — K.  T. 


I  An  Iniprored  I'roee^s and  Ajiparutus  for  treatinri  Metals, 

j      Alloi/s,  and  e.ipccialli/  A  nrifcrons  Ores  by  Kleetrolysis. 

I      Ileniy  R.  Cassel,  London.      Eng.  Pat.  8574,  July  15, 

i  1885.  Sd. 
Tins  patent  is  based  on  the  action  of  nascent  chlorine 
on  gold  and  certain  other  metals,  and  its  generation  by 
the  electrolvsis  of  common  salt.  Cold  is  deposited  at 
the  cathode"  (see  4879,  October,  1883).  The  ajiparatus 
consists  of  a  drum  containing  carbons  forming  the 
positive  pole,  mounted  upon  a  hollow  sh.aft,  the  ends  of 
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wliich  pass  into   tanks  forniing  the  cathode,  the  drum 

revolving,  and  the  portion  of  the  .shaft  witiiin  the  drum 
])erforated,  and  its  outer  surface  insulated  and  covered 
with  asbesto.s.  The  liollow  shaft  has  an  archiniedeau 
screw  for  causing  the  solution  to  circulate,  and  for  the 
removal  of  the  slimes.  Tlie  .'^liaft  passes  through 
stuthng  bo.xes  into  standard.*,  wliicli  serve  as  tank.s. 
Tlie  revolving  apparatus  contains  carbons  connected  by 
metallic  rods,  anti  these  are  connected  with  one  pole  of 
the  source  of  electricity  by  means  of  brushes  or  rollers, 
wliile  the  shaft  on  wliicli  the  ilrum  is  mounted  is  con- 
nected with  the  other  pole.  There  are  twelve  claims  in 
the  patent.— B.  T. 

Improvements  in  Galvanic  ISatlcrics.  William  Hy. 
Quarterman,  London.  Eng.  Pat.  8733,  July  20, 
1885.     Sd. 

The  object  of  tlie  invention  is  to  simplify  the  chargingand 
dischargingof  galvanic  liatteries  so  as  to  he  readily  used  for 
domestic  electric  lighting.  The  construction  is  simply 
that  of  a  series  of  glazed  cells,  each  with  an  opening  in 
the  bottom  capable  of  being  stoppeil  at  will,  and  contain- 
ing the  carbon  electrodes,  which  are  hollow  and  closed  at 
the  top,  the  end  projecting  so  as  to  be  titted  to  a  cap  or 
hollow  cork.  The  zinc  electrodes  are  tubular,  and  are 
made  to  fit  tightly  into  the  covers  of  the  jars.  The  series 
of  cells  is  contained  in  an  outer  vessel  fitted  with  taps 
so  that  tlie  liquids  can  be  drawn  off  conveniently. — B.  T. 


An  Improved  Galvanic  Element  or  Battery.  From  Karl 
PoUak  and  (I.  "Wehr,  Berlin,  Germanv.  Eng.  Pat. 
t»S96,  August  20,  1S85.     Sd. 

Tm.s  invention  relates  to  a  galvanic  element  in  which 
the  depolarising  substances  are  always  regenerated. 
Zinc  and  "metal"  elements — j.c,  Zn  and  Cu — are  used 
by  setting  the  "  metal :  "  that  is  to  say,  in  the  case  of  a 
zinc-copper  element,  the  copper  in  conducting  connection 
with  the  carbon,  wliich  only  di]is  jiartly  in  the  exciting 
liquid,  which  will  be  diH'erent  according  to  the  nature  of 
the  element.  The  construction  of  the  elements  is  by 
suspending  a  cylindrical  glass  ve.ssel  in  a  clay  vessel  pro- 
vided with  many  openings.  The  clay  cell  is  filled  with 
small  pieces  of  metallic  lead  or  silver,  mixed  with  pieces 
of  carbon,  and  a  suitable  carbon  plate  dipping  into 
this  carbon  and  lead  mixture  serves  to  conduct  the  cur- 
rent to  the  terminal.  Through  the  middle  of  the  clay 
passes  an  insulated  copper  wire  to  the  zinc  plate  placed 
below  the  perforated  clay  cell.  The  cylinder  is  so  far 
lilled  with,  for  instance,  a  solution  of  common  salt,  that 
the  clay  cells  dip  liut  a  little  into  the  liquid.  It  is 
needed  that  the  metal  situatc<l  in  the  clay  cell  .should  be 
oxidisable.     Drawings  accomjiany  the  patent. — B.  T. 


Improvements    in    Electric    Batteries.       From    A.    W. 
Uesruelles,  Paris.    Eng.  Pat.  !)4 15,  August  7,  1885.    8d. 

This  invention  relates  to  a  battery,  the  exciting  liquid 
in  which  is  composed  of  sulphuric  acid  macerated  w  ith  ))er- 
oxide  of  manganese  and  nd.xed  with  mercury  bisulpbate, 
oil,  glycerine  and  water.  Also  a  depolarising  liquid 
which  has  in  addition  to  suljiluiric  acid  and  manganese 
peroxide,  any  alkaline  bichromate  and  nitric  acid  and 
water.  The  carlion  plates,  or  electrodes,  are  treated 
with  a  solution  of  sugar,  which  is  sub-sequentlj'  car- 
bonised ;  these  plates  are  grooved  .so  as  to  increase  the 
depolarising  surface.  There  are  patented  arrangements 
for  hermetically  closing  the  external  and  porous  vessels 
of  the  liattery,  and  contrivances  for  ensuring  steadiness 
in  the  plates  and  securing  them  from  injury  by  tlieaction 
of  the  liquids.  Also  arrangements  for  protecting  the 
suspending  rods. — E.  T. 


Improvements  in  Compound  Galvanic  Batteries,  and  in  tlie 
Method  of  vorkinij  the  same.  S.  H.  Emmeus,  London. 
Eng.  Pat.  10,011,  August  24,  1885.    4d. 

The  inventor  proposes  to  simplify  the  construction  of 
conipound  galvanic  batteries,  and  to  diminish  the  cost  of 
charging  the  secondary  elements.  First,  by  employing 
as  electrodes  in  each  cell  one  or  more  jieroxidised  lead 
plates,  which  are  so  mounted  as  to  be  easily  rcplace<l. 
The  electrolyte  is  dilute  sulphuric  acid  by  preference. 
The  oxidation  of  the  exhausted  plates  is  efTccted  by 
using  them  as  anodes  in  a  bath  capable  of  yielding 
oxygen  from  the  solution  when  electrolysed.  The 
inventor  uses  copper  sulphate  as  an  electrolyte  in  the 
bath,  because  he  can  charge  the  lead  plates  by  means  of 
a  current  of  lower  electromotive  force  than  that  evolved 
by  their  discharge  in  the  battery. — E.  T. 


Improvements  in  Electrical  Acctim 
Batteries.  C.  P.  Elieson.  Eng. 
10,  1885.     8d. 

The  inventor  employs  sjiirals  or  cyl 
separated  su]ierlicially  by  insulat 
material.  The  cylinders  are  placc<l 
other  suitable  material.  The  advan 
that  no  oxides  of  lead  are  required  ; 
cylinder  afibrds  a  very  large  acting  s 
storage  ;  that  the  cells  so  const r 
capacity  so  long  as  disintegration 
avoided. — E.  T. 


idators    or    Storaqe 
Pat.   9522,  August 
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in  frames  of  had  o 
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that  the  spiral  or 
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Improvements  in  the  Preparation  and  Production  of 
InsnUdinrj  Compounds  for  Eleitrical  Purposes.  Alex- 
ander Mnirhead  and  C  ii.  A.  Wright,  London.  Eng. 
Pat.  9580,  August  12,  1885.     Gd. 

This  patent  is  an  extension  of  Eng.  Pat.  5835  of  1883  and 
8077  of  1884,  and  its  object  is  to  produce  elastic  materials 
from  suitable  oils  more  perfectly,  and  to  jnirily  such  elastic 
materials,  especially  from  unaltered  oily  matters  which 
depreciate  the  in.sulating  power,  or  facilitate  decay.  The 
use  of  chloride  of  sulidiur  is  entirely  obviated,  and  the 
polymerisation,  which  is  often  accomj]anii'd  by  partial 
dchydralion,  is  ell'cctrd  by  metallic  .salts  having  power- 
ful attinity  for  water,  such  as  zinc  bromide  and  chloride 
or  anhydrous  copper  sulphate.  Castor  oil  is  specifically 
referred  to  by  the  patentees,  who  classify  their  claims 
under  four  heads. — B.  T. 


Improvements  in  G(dvanic  BeUteries.  Leon  Napoleon 
Loeb,  London.  From  abroad.  Eng.  Pat.  2647,  Feb. 
23,  1886.     Sd. 

The  invention  consists  in  the  production  of  a  new 
'depolarising  fluid,  and  of  a  ring  or  clamping  device  to 
hold  in  position  the  carbon  plates  or  negative  element 
of  the  battery,  thus  enaliling  the  carbon  plates  to  be 
placed  close  to  the  porous  cell,  and  so  ilecrease  the 
internal  resistance  caused  by  the  electric  current  having 
to  pass  through  so  large  an  amount  of  fluid.  The 
depolarising  fluid  consists  of  4lb.  soda  bichromate.  12 
parts  sulphuric  acid,  and  water  6  jiarts  by  weight.  The 
surface  of  the  carbon  is  coated  with  paraffin,  stearine,  or 
wax.— E.  T. 


Improvements  in  Gcdvanir  Batteries.  Leon  Napoleon 
Loeb,  London.  Communication  from  abroad.  Eng. 
Pat.  2648,  February  23,  1886.     8d. 

This  invention  relates  to  improvements  in  the  construc- 
tion of  galvanic  batteries,  specially  for  incandescent 
electric  lighting.  Essentially  the  construction  is  an  outer 
box  of  wood  or  other  non-breakable  substance,  lined 
internally  with  a  close-fitting  box  or  cylinder  of  paraffin, 
stearin  or  wax,  and  a  cylinder  of  zinc,  which  rests 
in  a  groove  or  cup  within  the  usual  porous  cylinder. 
The  grooves  retain  suificient  mercury  to  keep  the  zinc 
amalgamated.  The  porous  cu])  is  )iroperly  supplied  with 
snlpliuric  aciil  (1  to  5  of  water).  The  outer  jar  is  par- 
tially filled  with  a  (hqiolarising  solution,  consisting  of 
salt,"  soda  bichromate,  suljihuric  acid  and  water.  The 
dcpolarisation  is  claimed  as  due  to  the  production  of  free 
chlorine.    There  are  seven  claims  in  the  patent. — B.  T. 
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Improvements  relatinrj  to  the  Conversion  of  Heat- 
riicrfft/  into  Electrical  Encrgi/,  and  to  Apparatus  there- 
for. From  Willaid  E.  Case,  New  York,  U.S.A. 
£ng.  Pat  4937,  April  S,  1SS6.     8(1. 

The  invenlion  is  based  upon  the  decomposition  by  heat 
of  chromiuni  chloride,  in  the  presence  of  tin,  into  free 
chlorine  and  chromiuni  protochloride.  The  chlorine 
then  combines  with  [lowdered  metallic  tin — to  form  tin 
protochloride — and  as  a  consequence  of  this  reaction  an 
electrical  current  is  established  through  the  liquid  and 
between  the  metallic  tin  as  one  electrode,  and  the  car- 
bon plate  as  the  other  electrode.  The  heat  is  maintained 
until  all  the  tin  is  converted  into  protochloride  :  the 
apparatus — which  is  merely  an  open  tank  containinf; 
water — in  which  the  decomposing  vessel  is  placed,  is 
now  exhausted.  The  source  of  heat  is  removed  and 
artificial  cooling  resorted  to,  when  the  original  compound 
is  re-formed,  and  bv  the  time  the  normal  teni])erature  is 
reached,  the  original  conditions  are  resumed,  and  the 
operation  and  the  reactions  commence  on  heating  as  at 
first.     There  are  twelve  claims  in  the  patent. — IS.  T. 


XIX.— PAPER.  PASTEBOARD,  Etc. 

An  Improved  Method  of  maldmj  Paper  Transparent  to 
render  it  suitable  as  a  Substitute  for  Glass  for  Photo- 
nraphic  and  other  Purposes.  W.  B.  Woodbury  and  F. 
Yergara,  London.  Eng.  Pat.  9575,  August  h,  1SS5. 
6d. 

The  paper  prepared  by  this  process  is  to  be  used  in  place 
of  glass  in  photography,  one  advantage  being  the  reduc- 
tion in  the  weight  of  the  plates.  Tliin  and  even-te.\tured 
paper  is  to  be  treated  in  the  following  liaths  ; — Benzene, 
32  ounces  ;  gum  dammar,  61  ounces  ;  mix  well  for  24 
hours  till  gum  entirely  dissolved.  Benzene,  2  ounces ; 
gum  elemi,  ^  ounce  ;  mix  as  above.  The  two  solutions 
are  mixed  and  filtered  thoroughly  through  fine  muslin. 
The  paper  is  to  he  treated  in  sejiarate  sheets,  and  dried 
at  about  80°  F.  The  second  bath  consists  of  the  follow- 
ing :—  Gelatine,  2  ounces  ;  water,  40  ounces,  after  which 
the  paper  is  allowed  to  dry.  Sheets  of  paper  rendereil 
transparent  in  this  way  can  be  used  for  coating  with 
emulsion,  or  for  other  purposes,  such  as  making  tracings 
or  drawings.  When  used  as  a  substitute  for  glass  for 
photo-negatives,  paper  so  treated  is  very  light,  and  has 
many  other  advantages  over  glass  for  this  and  many 
other  purposes. — H.  A.  E. 


C6H3(OCH3; 


O  / 
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XX.— FIHE  CHEMICALS,  ALKALOIDS,  ESSENCES 
AND  EXTRACTS. 

On  a  Constituent  of  the  Hoot  of  Pwonia  Motitan        W 
Will.     Ber.  19,  1776—1777. 

Bv  distilling  the  dried  root  of  the  Japanese  peony 
(pa-onia  nioutan)  by  means  of  a  current  of  steam,  three 
or  four  per  cent,  of  peonol  passes  over.  This  body, 
which  was  discovered  by  Nagai,  has  the  constitution—  ' 

C6H3(OCH3)(OH).CO.CH3[OCH3:OII  :  CO.CH3=4:2: 1], 

and  is  thus  a  mono-methyl  ether  of  dioxyacetophenone. 
It  forms  line  colourless  needles,  of  melting  point  47°. 
By  fusion  with  KOH  it  yields  f^-resorcylic  acTd.  By  de- 
methylation  it  gives  a  dioxyacetophenone  identical  with 
that  obtained  from  resorcinol. — A.  G.  G. 


On   UnibcUifcronc.     W.   Will  and  P.   Beck.     Ber.   ]9, 

1777— 17S6. 

It  has  already  been  .shown  that  two  isomeridcs  exist  of 
the  dimethyluniliellic  acid,  of  which  the  less  stable 
a  isomeride  melts  at  a  lower  temperature  than  the  stable 
/i  isomeride.  .V  considerable  number  of  derivatives  is 
described  possessing  no  special  industri.il  interest,  with 
the  exception,  perhaps,  of  the  p-methoxtjeoumarone— 


prepared   by  tlie  dry   distillation  of   the  silver  salt  of 
/j-methoxycoumarilic  acid — 


QHjCOCHa); 


/CH\ 


O 


C.CO,H    [OCH3:0:CH  =  4:2:l]. 


It  is  a  colourless  oil,  somewhat  heavier  than  water,  .and 
having^  a  jiowerful  odour  of  (lowers.  It  boils  at  178 — 
ISO  ,  is  very  volatile  with  steam  and  easily  soluble 
in  alculiol  and  ether. — A.  G.  G. 


Some   Xev:   Constituents  of   Atropa    Belladonna.       H. 
Kunz.     Arch.  Pharm.  [3],  23,  721—735. 

In  addition  to    the   true   belladonna  and   hyoscyamus 
alkaloids,  there  occurs  also  both  in  the  belladonna  and 
hyoscyamus  a  substance  soluble  in  water,  bile-neurine 
or    choline,    CjHijNO,.     The    (juantity  of   the  former 
amounts  in  extratum  belladonn:c  to  about  I'S  percent., 
in  extractum  hyoscyanii  to  about  05  per  cent.;  of  the 
latter,   in  belladonna  extract,  to  about  1  per  cent.,  in 
hyoscyamus  extract,  to  3  per  cent.    The  fluorescence  of 
an  alkaline  solution  of  extractum  belladonna^  is  due  to 
I  chrysalropic  acid,  CnHmOj,  which  occurs  in  all  parts  of 
I  the  plant,  together  with    a  smaller  quantity  of  leuca- 
j  tropic   acid,    Ci-HjjOs.      In  the  extract  prepared  from 
I  belladonna  plant,  normal  succinic  acid  occurs  to  the  ex- 
tent of  06  per  cent. — G.  H.  M. 


On  some  Menthol  Derivatives.     G.   Arth.      Ann.   Chem. 
Phys.  7,  433. 

Bv  the  oxidation  of  menthol  with  potassium  perman- 
ganate <a  mono- basic  acid  named  hi/drnxi/menth'/lic  acid, 
CioHisOj,  is  obtained.  It  forms  a  visciil  lii|aicl,  boiling 
and  decomposing  at  280°.  Distilled  under  a  pressure  of 
15mm.  it  boils  at  173 — 175°  without  decomposition.  It 
is  sparingly  soluble  in  water,  but  dissolves  freely  in 
alcohol  and  ether,  and  forms  very  hygroscopic  white 
crystalline  salts  with  alkalis.  In  addition  to  this 
acid  the  following  oxidation  products  are  formed  : — 
/3-pimelinic  acid  0-HijC)j,  butyric,  propionic,  formic, 
oxalic  and  carbonic  acids.  When  cyanogen  and  cyanogen 
chloride  act  on  menthol,  mcntliolurcthanc — 

XH,— CO-O.C,oHi9 

and  mcnthylcarbonate,  COfCioHijO)...,  are  obtained.  The 
former  melts  at  105°,  and  is  decomposed  when  heated 
with  water  or  dilute  hydrochloric  acid,  carbonic  anhy- 
dride, ammonia  and  menthol  being  produced.  Menthyl 
carbonate  melts  at  105°.  To  corroborate  the  alcoholic 
character  of  menthol,  a  series  of  solid  crystallisable 
ethers  was  prepared  and  exanuned  ;  Mentliylbcnznatc. 
C^Hj.CtJOL'i^.Hi, ;  normal  and  basic  meiitliylsuceinatc, 
C,H4(CO0Ci„H„)„,andCO0H— C.Hj- CO.O0i„Hi9;and 
normal  and  basic  mcnthijtphthalate,  C5H4{CUtJCioH]j)j; 
and  COOH— CsH4.COOCi,H,9.— D.  B. 


Proce.ises  for  the  Preparation  of  m-iScthoxy-p-niiro- 
benzaldehydc  for  icse  in  the  Manufacture  of  I'anillin, 
Lndwig  i.andsberg,  Olt'enbach-on-the-.Main,  Germany. 
Eng.  Pat.  0190,  .M.ay  7,  ISSC. 
The  inventor  claims  the  prep.-iration  of  ))i-chIoro-yj-nitro- 
benzaldehyde  by  tliecon  version  of  m-chloro-yj-nitrotoluene 
into  7K-chloro-/)-nitrobcnzyl  chloride,  or  into  wchloro-/)- 
nitrobenzyl  bromide,  and  boiling  these  products  witli  a 
■soluticni  of  nitrate  of  lead  or  of  copper,  substantially  as 
described.  Also  the  preparation  of  )»methoxy-;<nitro- 
benziildehyde  liy  beating  Hi-chloro;)-nitrobenzaldehydo 
with  alkali  nirlhylate  or  alkali  hydroxides  di.ssnlved  in 
methyl  .•dndiol.  or  by  the  conversidu  of  »(-chloro-^)-nitro- 
henzaMchyde  by  heating  with  an  a(|Ucons  sidntion 
of  caustic  or  carbonated  alkalis,  into  /H-oxy-y)-nitro- 
bcnzjildehyde,  which  is  finally  converted  into  uioxyp- 
uitrohenzaUlehyde  by  treatment  with  methyl. — T. 
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XXI— EXPLOSIVES,  MATCHES,  Etc. 

liiij)i(irciiiciits  in  the  Maiiiifucdor.  af  Gitripnii'iler  and 
finalof/uiis  Explosives.  F.  I!.  W.  Koberts.  rioiii 
Friediiecli  J$ecker,  Amtmenliaus,  Germany.  Eng. 
Pat.  368,  January  10,  1SS5.  2d. 
TliK  object  of  this  invention  is  to  obtain  a  gunpowder 
•living  increase  of  velocity  and  decrease  of  pressure  in  tlie 
gun.  Tliis  object  is  souglit  to  be  obtained  l)y  employin" 
in  place  of  the  ordinary  charcoal,  the  product  obtained 
liy  charring  wood,  l)y  preference  dogwood,  to  a  yellow  or 
chocolate  colour.  The  proportions  of  the  constituents 
l^referably  employed  are  SO  parts  of  potassium  nitrate, 
:!  parts  of  sulphur,  and  17  parts  of  the  charred  dogwood. 
What  is  claimed  is,  fir.st..in  the  manufacture  of  gun- 
(lowder  or  similar  explosives,  the  use  of  under-  or  but 
liartially-diarred  dogwood  or  other  woody  matter ;  second, 
ihe  manufacture  of  gunpowder  or  similar  explosives 
by  the  combination  of  saltpetre,  sulphur,  and  under-  or 
liut  partially-charred  dogwood  or  other  woody  matter,  in 
the  proportions  previously  mentioned,  or  thereabouts. 
— W.  U.  B. 

An  Improved  Explosive  Compound.  H.  H.  Lake. 
Frohi  Charles  Lamm,  Stockholm.  Eng.  Pat.  13,690, 
November  10,  1SS5.     6d. 

AccoRDIxr.  to  this  invention,  an  explosive  mixture 
termed  "  Bellit  "  is  prepared  by  mixing  a  nitrate  with  a 
intro-compound,  "  containing  carburetted  hydrogen," 
such  as  dinitro-benzene.  triuitro-naphthalene,  or  nitro- 
toluene,  and  then  subjecting  the  mixture  to  a  temperature 
of  from  50°  to  100'  C,  the  object  being  to  effect  tlie  fusion 
of  the  nitrocompound,  and  thus  coat  the  particles  of  the 
nitrate  to  protect  thesame  against  atmospheric  inHuences. 
As  examples  of  the  proportions  employed,  the  following 
are  given  : — 1  part  of  dmitro-benzene  with  at  lea^t  096 
[lart  of  potassium  nitrate  ;  1  part  of  trinitro-naphth:ilcne 
with  at  least  1'41  parts  of  potassium  nitrate,  it  being 
calculated  that  with  these  proportions  the  carbon  will  be 
oxidised  to  the  monoxide.  If  deemed  advisable,  the 
jiroportion  of  nitrate  may  be  increased  in  order  to  effect 
the  complete  oxidation  of  the  carbon. — W.  V>.  B. 


Improvements  in  Explosive  Compounds.      C.  E.  Bichel, 
Berlin.     Eng.  Pat.  15,528,  December  17,  1SS5.     4d. 

A  .MIXTURE  of  10  parts  of  a  hydrocarbon,  with  ."S  ]>artsof 
sulphur,  is  distilled  at  a  temperature  of  from  90"  to 
150°(.'.  The  distillate,  consisting  of  a  muddy  liquid,  is 
claritied  by  washing,  and  is  then  mixed  with  potassium 
nitrate,  in  the  proportion  of  100  parts  of  the  distillate  to 
30  parts  of  the  nitrate.  The  "  explosive  oil  "  thus  pro- 
duced may  be  mixed  with  an  absorbent,  and  formed  into 
cartridges.  The  "  explosive  oil  "  may  also  be  obtained 
liy  mixing  potassium  nitrate  with  carbon  disulidiide  in 
the  cold,  and  then  adding  the  li(iuiil  hydrocarbon,  "  The 
jiroduct  must  be  carefully  washed." — W.  1).  B. 


XXII.— GENERAL  ANALYTICAL  CHEMISTET. 

Alpha-  or  Bcta-Xaphfhol  in  the  I'rcsenee  of  Sulphuric 
Acid  a  Test  for  S'itric  and  Nitrous  Acids,  and  Free 
Chlorine.     H.  Hager.     Pharm.  Centr.  26,  353—354. 

A  OXE  PEE  CENT.  Solution  of  naphthol  in  absolute  alcohol 
is  used.  3 — 4cc.  of  the  liquid  to  be  tested  is  mixed  with 
2cc.  of  naphthol  solution,  and  then  1  5 — 2cc.  pure  concen- 
trated sulphuric  acid  allowed  to  run  down  the  side  of 
the  vessel  with  great  care,  and  collect  at  the  bottom. 
According  to  the  quantity-of  acid  or  chlorine  present  the 
layer  of  the  liquid  in  contact  with  the  sulijhuric  acid 
in  a  few  seccjnds  becomes  yellow,  brownish-red  or 
brownish-black. — G.  H.^L 


Valuation  of  Calcium  Acetate.      H.  Phillips.      Cliem. 
News,  53,  ISl. 

lGR.\M.  of  the  sample  is  distilled  in  a  lOOcc.  retcut,  with 
lOcc.  of  a  40  per  cent,  solution  of  pho.sphoric  acid,  and 


40cc.  of  water,  until  the  retort  contains  only  about  5cc. 
of  liquid.  The  residue  is  allowed  to  cool,  treated  with 
50cc.  of  boiling  water,  and  distilleil  as  before,  .^fter 
repeating  this  operation  the  whole  of  the  acetic  aiid  will 
have  been  carried  over.  The  distillate  is  then  titrated 
with  a  standard  solution  of  soda,  phenoli)hthalcin  being 
used  as  indicator.  To  economise  time  the  author  pro- 
poses to  place  the  retort  with  the  stem  pointing  upwards 
in  an  inclined  diiection.  The  stem  is  covered  with 
llannel,  and  has  the  end  curved  so  as  to  pass  easily  into 
the  condenser.  The  retort  is  closed  by  a  caoutchouc 
stopper  fitted  with  a  small  funnel,  through  which  the 
water  enters.  During  the  distillation  the  funnel  is 
closed  by  means  of  a  small-tapered  glass  rod,  covered 
with  indiarubber  tubing. 

'  The  valuation  of  calcium  acetate  is  frequently  efleeted 
by  converting  the  calcium  salt  into  sodium  acetate  by 
treatment  with  sodium  sulphate,  decomposing  the  acetate 
into  sodium  carbonate  by  ignition,  and  titrating  the  alkali 
thus  produced.  The  author  finds  this  process  to  be  very 
liable  to  error,  and  consequently  does  not  recommend 
its  adoption. — D.  B.       

Estimation  of  Glycerol  in  Wine  and  Beer.     J.  Skalweit. 

Uep.  Anal.  Chem.  6,  183. 
lOOcc.  of  wine  or  200cc.  of  beer  are  mixed  with  lOgrnis.  of 
quartz  sand  (20grms.  in  the  case  of  beer),  and  3cc.  of 
milk  of  lime  (200grnis.  calcium  hydroxide  in  oOOcc.  of 
water),  and  evaporated  nearly  to  dryness.  The  mixture 
is  then  boiled  out  with  about  loOcc.  of  alcohol  (96  per 
cent.),  and  the  residue  extracted  with  alcohol  (90  per 
cent.),  in  Soxhiet's  extraction  apparatus.  After  concen- 
trating the  mixed  extracts  to  a  syrupy  consistence,  the 
mass  is  treated  with  lOcc.  of  pure  alcohol  and  locc.  of 
etlier.  The  clear  solution  is  distilled  in  a  tiask  pro- 
vide<l  with  a  long  neck,  30— 40cc.  of  water  being  pre- 
viously added  to  the  liquid.  The  distillation  may  be 
carried  on  without  loss  of  glycerol  until  the  fluid  in  the 
Hask  has  been  reduced  to  from  5— lOcc.  The  resiilual 
liquid  is  then  weighed  and  the  glycerol  determined  with 
Alibe's  refractometer,  the  results  being  calculated  accord- 
ing to  tlie  glycerol  table  given  in  Ecp.  Anal.  Chcm.  5, 
18,  and  Chem.  Zcit.  9,  433.— D.  B. 


Estimation     of    Minercd    Oils    in     Fats.       Finkener. 

Mittli.  Techn.  Versuohs-Anstalten  zu  Berlin,  4,  13. 
Oils  containing  less  than  10  per  cent,  of  unsaponifiable 
fat  are  treated  as  follows  :— lOgrms.  of  oil  are  heated  for 
15  minutes  on  a  water-bath  with  50cc.  of  an  alcoholic 
solution  of  soda  (35grms.  NaHO  dissolved  in  S5cc.  of 
water  and  730grms.  of  boiling  alcohol),  5grms.  of  sodium 
carbonate  are  then  added,  and  the  solution  is  heated 
until  the  alcoliolic  odour  has  disappeared.  The  liquid  is 
then  transferred  to  a  glass  cylinder,  agitated  with 
300cc.  of  light  petroleum  boiling  under  iOO"  and  fil- 
tered. 150cc.  of  the  petroleum  extract  (equal  to  5grm.s. 
of  oil)  are  then  distilled  to  a  small  bulk.  The  residue 
is  transferred  to  a  watch-glass,  dried  and  weighed. 
Commercial  fatty  oils  yield  from  05  to  3  per  cent,  of 
unsaponifial)le  residue.  In  the  case  of  oils  containing 
more  than  10  per  cent,  of  mineral  oils,  the  estim;.tion 
may  be  eti'eeted  by  determining  the  quantity  of  alkali 
required  to  saponify  the  fat. — D.  B. 


jeeto  T5oofes. 


H.\NDBOOK  OF  P.\TENT  LaW  OF  AlL  COUNTRIES.     By 

AV.  Phillips  Thomp.son,  C.E.,  F.I.P.A.,  etc.,  of 
Liverpool.  Seventh  Edition,  Revised,  1886.  Lon- 
don :  Stevens  c^- Sons,  119,  Chancery  Lane  ;  New 
York :  D.  Van  Nostk.wd,  23,  Murray  Street.  1886: 
Entered  at  Stationers'  Hall. 

This  little  work  lia.s  now  reached  its  seventh 
edition.  It  is  a  small  octavo  volume,  bound  in 
cloth,  containing  127  pages  of  subject  matter,  and  a 
tabic  of  contents.     The  Table  of  Contents  explains 
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tlic  inodeof  subdivision  of  the  subject,  the  subdivisions 
buin^  well  siiaced  ott',  and  lieaded  in  bold  tyi"-  :— 
HiUTisii  Tatents.  Varieties  of  I'rotcctioii.  \\  hat 
can  be  patented.  Who  can  iiatent.  General  llules 
relating  to  Patents.  First  Step  in  Patenting.  Pro- 
cedure and  Cost  of  obtaining  Patent.  Subsequent 
Taxes.  Prolongations.  Amendments. 
of  Patents.  Infringement  of  Patents, 
ceedings.  Licenses  and  Assignments. 
HiNT.s.  What  Inventions  are  Profitable.  How  to 
Sell  a  Patent.  Caution  to  Investors  in  Patents.  How 
to   Safely   Invest   in   Patents.     Searching.      IIegis- 

TR.-VTIOX.      FOKEICN  AND  CoLONIAL  PATENTS. 


Revocation 

Legal  Pro- 

General 


10.593  A.  Flaniache  and  K.  ricaid,  London.  Mulliod  of,  and 
npiiaral lis  for,  desiecatin);  wood  and  other  poious  substances. 

'  \m\  1)  Itylands,  li.  Stoner.  aii<l  11.  Potter.  liarnsley.  Im- 
proved arninKenients  for  feeding  melting  furnaces.    August  -'O 

lOtiKi  J.  r.ankin,  Glasgow.  Inipioveraents  in  furnace  grates. 
August  20  .     .  1  .  * 

10722  F.  Foster,  London.  Iinprovement,s  in  machinery  for 
charging  liquids  with  carbonic  acid  gas.    August  21 


^ontMp    patent   list. 


I.— GENERAL    PLANT,    APPARATUS,    and 
MACHINERY. 

APPLICATIONS. 

956"  E.  Bohlig  and  G.  O.  Heync,  London.  An  improved 
apparatus  for  eliminating  air  and  gases  and  carbonate  of  inag- 
nesia  from  feed  water  for  boilers  which  have  been  imnhed 
by  means  of  caustic  magnesia  or  basic  carbonate  of  magnesia. 
Complete  specification.    July  23  .  ,,,    r,     ■ 

9693  P  A.  Newton,  London— Communicated  by  \\  .  (  raig, 
U.S..\.  Improvements  in  condensers.  Complete  specihca- 
tion.    July  27  .    .  .      *. 

9733  A.  G.  Meeze,  RedhiU.  Improvements  in  apparatus  for 
heating  and  cooling  fluids.    July  28.  . 

9759  E.  Jones  and  A.  Beech.  Longport.  Improvements  in 
niter  presses  and  the  mole  of  charging  same.    July  29 

97S!  N  Evans.  Liverpool.  Improved  means  of  obtaining 
artiti'cial  draught  under  the  grates  of  steam  generator  fur- 
naces.   July  29  ,      ,  1         .1,    J     r       J 

9785  S  Smithson,  Bradford.  An  improved  method  of  and 
apparatus  for  heating  steam  boiler  and  other  furnaces  by 
nieans  of  ground  coal,  or  coal-dust,  and  also  for  consuming 

smoke.    July  29  ,    „         .       r       i  ■u-\. 

9787  P  D  Bvwater  and  M.  J.  Bywater.  London.  I  iltcring 
and  purifying"Huids,  called  "The  London  filtering  tap."  Com- 
plete specification.    July  29  .     .     ai.  o 

9S3S  E.  C.  Allam,  London.    Improvements  in  filters.    Com- 


plete specification.    July  30  .     .   J  ,.    r,   IT  II  . 

9815  P  A  Xewton.London— Communicated  by  L.  II.  Peters 
&  Co.,  Germany.  Improvements  in  fuel-feeding  apparatus 
and  apphanees  for  furnaces.    July  30.  ,.        , 

9911  C  Otto,  London.  Improvements  in  working  furnaces 
by  means  of  compressed  air.  Complete  specification.  Augusta 

100'2  J  Whitlev.  Leeds.  Improvements  inthe manufacture 
of  apparatus  for  the  distillation  and  condensation  of  liquid  and 
gaseous  substances.    Complete  specification.    Aup-ust  5. 

10037  E  Edwards,  London— Communicated  by  G.  Lunge, 
Switzerland,  and  L.  Rohrmann,  Germany.  Improvements  in 
apparatus  for  effecting  the  absorption  of  gases  by  luiuids  or 
solids.    August  5  .... 

10085  F.  M.  Lyte,  London.  Improvements  in  the  preparation 
of  materials  for,  and  in  the  manufacture  of.  cupels  and  tests. 

100S6  F.  M.  Lyte.  Improvements  in  the  manufacture  of 
cupels  and  tests.    August  U  .  ,  .        , 

10098  J.  Atkinson,  London.  Improvements  in  machines  tor 
producing  cold  air  or  other  gases.    August  7 

10128  J.  Daglish,  f  jondon.  Improvements  in  kilns  for  burn- 
ing lime,  and  ores,  and  other  sulistances.    August  7 

lOlOl  G  F.  Itedfern,  London— Communicated  by  J.  J.  Inibs, 
and  Messrs  Toisoul  and  Fradet.  jun.,  France.  Improvements 
in  apparatus  for  utilising  the  heat  which  usually  passes  off 
with  the  smoke  in  chimneys.    August  9 

10169  G.  A.  Hagemann.  London.  Improvements  in  fur- 
naces.   Complrte  specification.    August  9 

10233  B.   Reymond.  London, 
for  elevating  water  and  liquids. 

10272  A.  Ilathbone.  Liverpool, 
for  condensing,    heating,     or 
August  11 

10370   S.  Vickers,  Liverpool, 
for  filtering  liquids.    July  8. 
8905 

10378  C.  J.  Croft  and  F.  Dowling,  Stevenage, 
forcing  draught  in  boiler  furnaces.    August  13 

10381  E  Edwards.  London— Comniuiiicatcd  by  K.  \\  elisc. 
C.crniany.  An  improved  fire-grate  for  furnaces  of  all  kinds. 
JIiiv  2''.    Previously  included  in  No. 0919. 

10169  S.  S.  Biomhead.  London-Communicated  by  F.  J. 
\.nbialet.  France.    A  smoke-consuming  apparatus.   .\uBU^t  16 

10505  H.  J.  Gibson  and  \V.  Buck.  Loudon.  A  safety  attach- 
ment for  taps  or  cocks  tor  gases,  vapours,  or  liquids.     August 

'  10552  \V.  K.  Lake,  London— Communicated  by  J.  Kvans  and 
1)  H.  Burrell.  I'.S..\.  Improvements  in  centrifugal  apparatus 
forseparatingliquiilsof  difl'crent  densities  or  specific  gravities. 
Complete  specitlcation.    August  17 


COMPLETE  SPECIFICATIONS  ACCEPTED.' 
1885. 

10185  F  MaxwellLyte.  Manufacture  of  cupels  in  the  cupel- 
lation  of  metals,  and  production  of  other  refractory  apparatus. 

*  IKMl  J.  H.  Selwyn.  Liquid  fuel  furnaces  and  their  appli- 
ances.   August  17 

10657  F.  li.  Daring.  Apparatus  tor  evaporating  sca-wator, 
nitrate,  or  other  solutions  or  liiiuids.    August  10 

10663  E.  Ell  wards -Cominuuicated  by  E.  1  ourcault  and  li. 
Jacques.    Regenerative  furnaces  for  heating  air.    July  30 

10805  J.  Murrie.  .\pparatus  for  indicating  temperature  or 
pressure,    .\ngustl3  j     .u       i        »    . 

11016  H.  C.  Turner.  Oven,  furnace,  and  other  door  fasten- 
ings.   July  30  „,...<! 

11312  H.  Smith  and  J.  E.  S.  Perkins.  Apparatus  for  wash- 
ing and  drying  various  substances.    August  6 

11329  P.  Teague  and  \V.  H.  Thomas.  Means  and  apparatus 
for  pumping  water,  or  other  licinids.    July  27 

llo07  f.  S.  Stubbs  and  S.  H.  Stubbs.  Water-heating  appa- 
ratus.   July  30  .         ,  ,      .    T  .       . 

11903  G  F.  Redfern— Communicated  by  A.  Lamart.  Appa- 
ratus for  automatically  allowing  the  escape  of  gases,  liquids, 
or  fluids  under  pressure.    August  6  ....  .       , 

11SI05  \V.  F.  Goreham  and  W.  VV.  Hewitt.  Apparatus  for 
generating  steam.    August  10  ,         -., 

11920  J.  G.  Walker.     An  improved  purifier  or  separator. 

"l367l)  M.  Pedersen  and  J.  Nielsen.  Mounting  the  container 
in  centrifugal  separators.    August  3 

11033  J.  Lee.  Construction  of  boiler  flues  for  the  consump- 
tion of  smoke.    Augusts 

1886. 

85.33  H.  E.  Newton— Communicated  by  R.  A.  Cheesbrough. 
Steain  generators  and  superheaters.    Jiily  30.  .      .    „      ,, 

8518  H  H  Lake— Conimumcated  by  G.  E.  Honninghoffand 
C.  F.  Jewell.     Furnaces   for   combustion    of   g^iseous    fuel. 

'seie  G  Seagravo.  Apparatus  for  inducing  the  flow  of  air. 
gas,  or  other  fluid,  by  means  of  a  smaller  volume  at  high 
velocity.    August  3 


Improvements  in  apparatus 
August  10 
.    Improvements  in  apparatus 
cooling    liquids    and    fluids. 

Improvements  in  apparatus 
Previously    included  in  No. 

Apparatus  for 


IL— FUEL,  GAS,  and  LIGHT. 
APPLICATIONS. 

<i-,ns  in  Johnson,  London— Communicated  by  E.Delamare- 
ncboutteviUe  and  L  P.  C.  Malandin,  France.  Improvements 
in  apparatus  for  carburetting  air     July  21 

nfil6  T  Smith,  Newcastle-on-Tyne.  Improvements  in  the 
arrangeii'ient  for  burning  liquid  fuel  for  steam-boilers  and 

°^'llllVT'^Ia'cc  Lomlon-Communicated  by  the  Vitrite  and 
Luminoi'd'company.  U.S.A.  New  or  improved  manufacture 
of  the  incandescing  p_ortion  or  lummant   of  incandescence 

■^'^aU' T*Mac"e-The'vitrite  and  Lnrainoid  Company.  The 
ma^lufacture  of  materials  for  use  as  the  incandescing  mediuiii 
or  luminant  of  electric  lamps,  tor  electrical  resistances,  or  for 

other  purposes.    July  -7  ,  t        -      - 1  .-.  x- 

nfin.;  r  Mace-The  Vitrite  and  Luminoid  Company.  New 
or  improved  treatment  or  manufacture  of  materials  for  use  as 
the  iucandoscing  me  limn  or  lummant  ot  electric  lamps,  or  for 

"%%  ''\"  iSirLondou''  Improvements  in  apparatus  for  regu- 
lating the  flow  ot,  and  uniting  and  burning  oxygen  and  hydro- 
iien  or  other  gases.    July  28  i      -  - 

9805  W  Maxwell,  London.  Apparatus  for  carbonising 
filaments  for  incanilesceiit  electric  lamps     .Inly  29 

SJlli  C  \  von  Welsbach.  London.  -Method  of  obtaining 
coinpoumfs 'of  the  rarer  metals  froin  their  earths  for  use  as 
incandescence  bodies  for  illuminating   purposes.    Lomplete 

^''98'i9'F 'v''Ha"dlow;Buxted.  An  improvement  in  the  artifi- 
cial manufacture  of  coal  so  as  to  render  it  comparatively 

''"<l?)3'^c''s  Bai'lev." London.  A  system  or  mode  of,  and  appa- 
ratus for.  ert'ecting  the  more  efllcient  and  economical  employ- 
Sent  of  gaseous  or  explosive  fuel  in  the  drnmg  of  motive- 
power  engines.    July  30 ^ 

•  The  iU>tc-3  eiTOii  are  the  iliitos  of  the  Official  JouriiMs  in  winch 
•Meutances  of  the  Complete  Specilicntions  »re  advertisea  SpeciUciitions 
tto  ud.«rlUea  are  open  to  inspection  at  the  Patent  Ottlcc  imme.Uatelj. 
uml  to  opposition  H-ithin  two  months  ot  the  said  dates. 
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98(16  H.  A.  Stuart,  Bletcliley.  IniproTpments  in  petroleum 
and  olher  cx)iIosive  engines.    July  31 

^ItfG?  .1.  Thomson  ivinj?,  Liverpool— ('onimunicatcd  by  C. 
Vose.  i'.S.A.  Inipro^onieiits  in  extracting  paralfiu  from 
lietroleuni  distillate.    Complete  specifloation.    .luly.'il 

1(942  A.  (jiitensobn.  Ijondon.  Improvements  in  the  manu- 
facture of  artiticial  fuel  and  ttrc-liKhters.     August  3 

10088  J.  K.  Wigham.  Dublin.  Improvements  in  the  tneans 
and  apparatus  employed  in  illuminating  lighthouses,  beacons, 
tjouys,  and  establishments  or  localities  requiring  artiticial 
lights,  which  improvements  are  also  applicable  to  other  pur- 
poses.   August  6 

10328  W.  Uoggett,  London.  Improrements  in  producing  fuel 
by  new  combinations  of  combustible  materials.    August  12 

lOotO  P.  Comtc.  .\.  Desaubeau.  and  E.  Delaruc,  London.  A 
chemical  fire-lighter.    August  17 

I05!N!  W.  J.  Williamson.  Deptford.  A  fuel  economising  and 
smoke-cnnsuming  apparatus.    August  18 

lOCOO  J.  K.  Itogcrson,  ,1.  G.  Stattcr,  and  .1.  1^.  Stevenson, 
London.  Improvements  in  or  connected  with  electric  fur- 
naces or  heating  apparatus.    August  18 

10655  S.  S.  liromhead,  London— Com mimicated  by  H.  C. 
Gambier,  France.  Improvements  in  gas-heating  apparatus. 
A  ugust  20 

10(198  T.  Thorp,  AVhiteficld.  Improvements  in  non-regenera- 
tive gas  lighting.    August  21 

10710  F.  V.  Hadlow.  Buxted.  An  improvement  in  the  arti 
ncial  manufacture  of  coal  so  as  to  render  it  comparatively 
smokeless.    August  23 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

188.5. 

9.551  W.  Gunn— Communicated  by  The  Coal  F;conomising 
Company.  Compound  for  the  prevention  of  smoke  in  fur- 
naces and  fire-places.    August  10 

8720  B.  Andrere.  Generation  of  gas  for  lightingand  heating, 
and  apparatus  therefor.    August  13. 

10778  H.  K.  A.  Wallis.  Apparatus  for  conducting  gas-flame 
heat  to  hydro-carbon  eontaniing  vessels.    August  13 

11.520  K.  Walker.    Compound  fuel.    July  .30 

11679  R.  Scott.  Application  of  air,  water,  or  other  fluids  as 
a  motive  power.    July  30 

15191  X.  P.  Burgh  and  A.  Gray.  Motors  actuated  by  expan- 
sion of  gases  resulting  from  combustion  of  fuel.    Atigust  3 

1886. 

1319  W.  von  I'uckteschell.  \  new  combustible  compound. 
Prcviotisly  included  in  No.  1.517.5,  of  18S5.    August  17 

C3I9  O.  Imray— Conimunicatert  by  J.  It.  Archer.  Process  and 
apparatus  for  manufacturing  water  oil  gas.     .\ugust  G 

t;U9  J.  Horton.  Apparatus  for  burning  gas  for  illuminating, 
heating  and  cooking  purposes.    .Vu^tist  17 

68.59  A.  M.  Clark— Communicated  byC.  A.  Paquelin.  Appa- 
ratus for  automatically  generating  and  burnir.g  inflammable 
vapours.     August  10 

7817  W.  A.  S.  Thompson— Communicated  bv  G.  li.  Davis. 
Means  for  using  inflammable  oils  as  fuel.    August  3 

8357  S.Butler.  Machinery  for  the  nuinufacture  of  compressed 
ftu'l  from  coal.    July  27 

.S.5I9  II.  H.  Luke— Communicated  bv  G.  E.  lienninghoff. 
I  tdisation  of  gas  or  vapours  for  lighting  and  heating;  and 
apparatus  therefor.    August  13 

8625  \V.  G.  Appleford.  Gas  burners  for  heating  purposes. 
August  3 

SSfO  11.  J.  Iladdan— Communicated  by  H.  Welsh.  Appara- 
tus for  promoting  combustion  of  fuel.    Atigust  10 


I II, -DESTRUCTIVE    DISTILLATION, 
PRODUCTS,  Etc. 

APPLICATIONS. 


TAK 


95.50  O.  liosc,  London.  Improvements  in  apparatus  for  the 
uisiillation  of  coal,  shale,  and  other  materials.    July  23 

iJ92i  J.Jones,  (ilasgow.  Improvements  in  the  construction 
and  setting  of  retorts  for  distilling  shale,  coal,  and  other  bitu- 
minous substances,    August  7, 


IV.— COLOURING  MATTERS  and  DYES. 
APPLICATIONS. 

0713  J.  Y.  Johnson,  London— Communicated  by  C.  KumpfT 
and  The  Farbcnfabriken  \orm.  Bayer  &  Co.,  Germany' 
Improvements  in  the  manufacture  of  chinolines  or  chinoliuo 
compounds.    July  28 

9751  L.  Schad,  London.  A  process  for  the  production  of  a 
bluish-black  colour.    Complete  specification.    July  28 

10131  IJahl  &  Co.,  Leeds— Communicated  by  K.  Elsaes.scr 
Prussia.  Improvements  in  the  manufacture  ot  blue  dvestutt's' 
or  colouring  matters.    Complete  sptcifleation.    August  9         ' 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1886. 

5933  T!.  Barringcr,  J.  11.  Wallis.  anil  AV.  Harringer    Prepara- 
tion of  blue  colouring  malters  for  laundry  puriio.scs    August  13 
8o28  C,  P.  Anderson,    Dyes  and  detergents,    August  17 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc, 

APPLICATIONS. 

9810  G.  Harrison.  London.  An  improvement  in  m.Tking 
lireproof  starch  and  paint  for  the  purpose  of  rendering  all 
textile  fabrics  and  wood  non-inflammable.    July  30 

UK)35  A.  Wilkinson.  London.  Improvementsin  the  treatment 
and  utilisation  of  plants  and  shrubs,  barksof  trees,  and  various 
other  useful  fibres  to  be  used  in  all  kinds  of  spinning  processes, 
and  to  be  woven  in  textile  and  woven  fabrics.    August  5 

10053  VV.  Mather,  London.  Apparatus  for  treating  textile 
materials  wiih  liquids,  gases,  or  vapours.    August  5 

10176  H.  It.  liandall,  London.  Improvements  relating  to  the 
treatment  of  silk  cocoons,  raw  silk,  and  the  like,  and  to  apija- 
rat us  therefor.    August  9 

102.50  J.  S.  Faiincr.  Manchester.  Improved  apparatus  for 
testing  the  purity  of  raw  cotton.    August  U 

10512  T.  Holliday,  London.  Improvements  in  dyeing  textile 
fibres.    August  17 

COMPLETE  SPKCIFK  'ATIONS  ACCEVTED. 

1885. 

9811  M.  Raabe,  A.  C.  G.  Skynncr.  and  S.  Ilcnning.  Manu- 
facture of  yarns  and  woven  and  felted  goods  from  animal 
and  vegetable  fibres.    August  10 

11561  G.  Kassner.  Manufacturing  caoutchouc,  wax,  fat, 
colouring  matter,  vegetable  fibre,  fibre  wool,  etc-.,  from  laclu- 
carious  plants.    August  6 


VI.— DYEING,  CALICO  I'KINTING,   PAPER 
STAINING,  .\KD  liLEACHING. 

APPLICATIONS. 

9G11  G.  E.  SutclifTe,  Halifax.  An  improved  means,  method, 
or  process  of  dyeing  cotton  in  the  sliver  for  the  puriiose  of 
producing  coloured  yarn.    July  26 

9776  E.  Sutclilfe  and  G.  E.  Siiteliffe.  Halifax.  \w  improved 
method  of  and  means  for  dyeing  slivers  of  woollen,  worsted 
alpaca,  and  mohair,  for  the  purpose  of  making  coloured  yarn 
therefrom.     July  29 

9777  E.  Sutclitt'e  and  G.  E.  SutelifTe,  Halifax.  An  improved 
method  of  and  means  for  dyeing  slivers  ot  silk  (or  the  purpose 
of  making  coloured  yarn  therefrom.    July  29 

9816  M.  Hilton.  Prestwich.  An  improvement  in  the  use  and 
application  of  materials  such  as  cutch.  or  catechu,  or  gambir 
combined  with  animal  or  vegetable  gelutinuous  matter  alone' 
or  in  combination  with  bichromate  ot  potash,  alum,  or  tennic 
and  gallic  acids.    July  30 

9871  A.  M.  Clark.  London— Communicated  bv  La  Coinpagnie 
Francaise  du  Celluloid,  France.  An  improved  process  ot 
colouring  or  producing  coloured  designs  upon  celluloid  or 
analogous  products.    July  31 

10315  H.  Itenold,  Manchester— Communicated  by  If  Hegnauer 
Switzerland.  Improvements  in  the  method  of  and  means  for 
dyeing  hats  and  hat  materials.    August  12 

10718  L.  Harmel.  J.  Harmel.  and  A.  Harmek  London  liotarv 
apparatus  for  preparing  for  dyeing  and  for  dyeing  combed 
wool  in  bobbins.    August  21  b  <.uiiiuLu 

CUMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 
12159  S.   Smithson.    Method  of  and  aj-paratus  for  dveiuE- 

August  3  ^'-'■■K. 

1886. 
2051  II.  11.  Ainsworth   and  E.   B.  Manby.    Apparatus  for 
bleaching  by  the  ••Thompson    and  other  proces.ses,  aiiplicabli, 
also  for  dyeing.    July  27 


VII.-ACIDS,  ALKALIS,  and  SALTS. 
APPLICATIONS. 

9.550  H.  J.  Haddau,  London-Communicated  by  J.  Housseau 
France.  A  new  or  iminoved  process  for  the  extraction  nf 
iodine  and  salts  from  sea-weed  and  such  like.    Julv '''i 

!W21  J.  H.  Galloway  and  J.  W.  Galloway,  London",  "improve- 
ments in  generators  employed  in  the  manufacture  ot  carbonic 
acid  gas.    July  26 

9S0t  The  Tync  Alkali  Co.,  Limited,  and  T.  Gibb,  London 
Improvements  in  the  manufacture  ot  hydrate  and  snltx  „f 
baryta  and  strontia.    July  29 

10000  A.  W.  Gillman  and  S.  Spencer,  London.  Improve- 
ments in  means  or  apparatus  employed  in  the  manufaeturi>  nf 
sulphites.    August  1  "^ 

10008  J.  S.  Kipping  and  F.  Scudder.  Manchester.  Improve- 
ments  in  obtaining  certain  solutions  of  iron  and  in  methods  nf 
preserving  such  solutions.     August  1 

10009  H.  H.  Lake  London— Communicated  by  Count  li  rip 
Montgelas.  United  Slates.  Improved  apparatus  fur  the  manu- 
facture of  chlorine  gas     Complete  specification.    August  ' 

10011  H.  H.  Lake-Communicated  by  1!.  de  Montgcdas 
Improvements  in  the  manufacture  of  chloride  of  aluimninin 
and  double  chloride  of  aluminium  and  sodium.  ComiiletB 
bpeciflcation.    August  1  ^"■■■picio 
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10013  H.    H.    Lake,    London— Communicated    by    H.    de 

Monljjelas.  Improvements  in  apparatus  for  the  manufarture 
of  chloride  of  aluminium  and  double  ehh>ride  of  aluminium 
and  sodium.    Complete  specilication.    August  4 

100;{tJ  A.  A.  C'roll,  London.  Improveinenta  in  the  distillation 
of  anmioniacal  liquor.    AuKust  .'> 

10U18  K.  Vandenhotr,  London.  Improvements  in  the  manu- 
facture of  vinegar.    Augxist  5 

lUtlD  (t.  Jarmay.  Liverpool.  Improvements  in  separating 
the  ammonium  chloride  from  iinuors  obtained  in  the  manufac- 
ture of  soda  by  the  ammonia  soda  process.    August  14 

10191  .1.  Harrow.  I.,ondon.  Improvements  in  the  manufacture 
of  alkali,     .\ugust  IG 

lOfilt.i  K.  Jacobsen.  Ijondon.  Improvements  relating  to  the 
production  of  sulphurated  hydrocarbons,  and  to  the  extraction 
or  preparation  therefrom  of  sulphonic  acid,  and  other  sub- 
stances.   August  20 

COMPLETE  SPECIFICATIONS   ACCEPTED. 
1885. 

11123  O.  L.  Wigg,  M.  Steele,  and  M.  J.  Wigg.  Apparatus 
for  treatment  of  residuals  from  copper  works  and  chlorine 
manufacture  to  obtain  pigments  and  sulphate  of  lime.  August 
13 

HITS  I*.  A.  Mawdsley  and  T.  Macfarlanc.  Manufacture  of 
sulphur  and  ferric  oxide  from  alkali  waste  b}'  means  of 
metallic  chlorides.    August  10 

1886. 

7801  J.  V.  Johnson— Communicated  by  F.  von  Heydcn. 
Manufacture  of  salicylic  acid  and  its  substitution  com- 
pounds.   August  6 

81i»  J.  Y.  Johnson— Communicated  by  C.  Kolbc  and  C. 
Iteutsch.  Manufacture  of  alpha-  or  beta-carbonaphthol  acid 
alkaline  salts,    .\ugust  6 


VIII.— (JL.VSS,  POTTERY,  and  EARTHENWARE. 
APPLICATIONS. 

96.i0  J.  Armstrong,  Ijondon.  Improved  machinery  and 
appliances  for  the  manufacture  of  rolled  glass.    July  27 

10019  K.  Walsh.  ,jun.,  London.  .\n  improved  method  of  and 
apparatus  tor  rolling  plate  glass.  Complete  specification. 
August  5 

1007.5  A.  D.  Brogan,  Glasgow.  Improvements  in  the  manu- 
facture of  ripidcd  glass,  and  in  apparatus  therefor,    August  6 

lOllw  L.  dc  1  lorlodot  and  J.  (^uinet,  London,  Improvements 
in  the  manufacture  of  cylinder  glass,    August  9 

10271  K,  Townsend  and  T.  11.  Thompson.  Birmingham.  Im- 
provements in  coloured  glass  or  other  ornamental  glass 
screens.    August  II 

10571  A.  Drummond,  Glasgow.  Improvements  in  the  manu- 
facture of  glass  and  in  the  application  of  the  same  for  roof 
lights  and  other  glazing  purposes.    August  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

1  i:i95  .v.  n.  Brogan,  Glasgow,  Manufacture  of  plate  glass,  and 
apparatus  therefor,    July  27 

11589  A,  M.  Clark— Conuiuinicated  by  La  Socicte  Appert  freres 
and  La  Socicte  (Jcneste-Iierscher  et  Cie.  Process  and  appara- 
tus for  manufacturing  perforated  glass.    August  10 

111)81  \V,  Jones,  Means  for  drying  bricks,  porcelain,  terra- 
cotta, or  earthenware,  etc.    August  3 

12011  J.  Pratt.    Process  of  gilding  glass,    August  13 

1SS6, 
8695  J.  Plant.    Machinery  for  turning  pottery  ivare.  Aug.  3 


IX.— BUILDINC    MATERIALS,     CLAYS, 
MUKTARS,  AND  CEMENTS. 

APPLICATIONS. 

9536  E.  T.  L.  Cliirk,  London,  An  invention  to  be  known  as 
Laxton's  improvements  in  hardening  and  preserving  plaster 
of  Paris  (sulphate  of  lime)  casts  and  moulds,  making  them  im- 
pervious to  water,  and  rendering  imnecessary  the  ordinary 
luocess  of  whitewashing  or  painting.    July  23 

il.)ll  C.  Dunseombe,  London.  An  improved  method  of  laying 
asphaltc  or  other  kindred  substances.    July  23 

9729  T.  Bayley.  Birmingham,  Improvements  in  the  colouring 
of  marble  and  other  materials  composed  of  calcium  carbonate, 
July  28 

9981  J,  Davies,  Manchester,  Improvements  in  the  method 
of  and  in  apparatus  for  preparing  clay  for  use  in  brick  and  tile 
nuiking.    August  1 

10167  P,  Jcserich,  London,  A  new  or  improved  artiruial 
ashphalie  and  process  for  manufacturing  the  same,    Aug.  9 

10182  J.  \V.  Breakcll  and  T.  lircakell,  :\lnncluslcr.  An  im- 
proved material  lor  decorative  purposes.     Augui-t  10 

10329  11.  1).  Cunningham.  Loudon.  Improvements  in  the 
corslruclinn  of  chamliers  for  drying  Portland  cement,  slurry, 
bricks,  or  tiles,  etc..  by  heat.    August  12 

10511  H.  .1.  Iladilan,  London— Comnninicatcd  by  U.  I)c- 
schamps,  France,    Impiovements  in  tiles.    August  17 

10693  C.  Drake,  London.  Improvement.^  in  artificial  stone, 
August  20 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

98S1  F,  .Shorten— Communicated  by  A,  Rachner,  Manu- 
facture of  stucco  objects  and  surfaces,    Atigust  3 

10931  II.  Stone.  Manufacture  of  cement  and  apparatus 
therefor.    August  17 

UIVH  W.  Jones.    See  Class  VIII. 

11806  W,  T,  Timewell,  Manufacture  of  cement,  August 
10 

12390  J,  ,S,  Armstrong,  Improved  forms  of  building  mate- 
rials.   July  30 

12105  J.  J.  .Vllen,  Machinery  for  manufacture  of  bricks  and 
tiles,    Atigust3 

12S11  W,  H.  Lake-Communicated  by  J.  P.  F,.  Durst  and  L. 
Vidric.  .\pparatus  for  impregnating  wood  with  preservative 
and  other  fluids.    July  30 

1886. 

7671  H.  Mathey.    Manufacture  of  cement.    August  10 
8931  F.  C.  A.  Meier.    Centrifugal  apparatus  for  moulding 
clay,  cement,  plaster,  etc,    August  10 


X,— METALLURGY,  Etc, 

APPLICATIONS. 

9639  G,  Xurse,  London,  .\n  improved  method  of  treating 
or  operating  upon  black  plates  previous  to  tinning  or  tcrning. 
July  26 

9661  C.  E,  Moncrielf,  Belfast,  Improvements  in  means  of 
raising  rock  salt  from  the  mine.    July  27 

9663  M.  R.  Moore,  London.  Improvements  in  machines  for 
making  sand  moulds  for  casting  metals.  Complete  specifica- 
tion.   July  27 

9661  M.  K,  Moore,  Improvements  in  macliincs  for  making 
sand  moulds  for  casting  metals.  Complete  specification, 
July  27 

9700  H.  J.  Haddan— Communicated  by  L.  Fleury,  France,  A 
new  or  improved  process  for  annealing  copper  and  its  alloys. 
July  27 

9711  A.  J.  Boult,  London— Communicated  by  K.  Hamelius. 
France,  Improvements  in  or  relating  to  cupolas  and  blast 
furnaces,    July  27 

9731  A,  G.  Meezo,  Kedhill,  A  process  and  arrangement  of 
apparatus  for  the  purification  of  pig-iron  and  tlte  conversion 
thereof  into  steel  or  homogeneous  metal  of  higher  grade, 
July  28 

9815  J,  Pinder  and  B.  Woodcock,  Bradford.  Improvements 
in  tlie  method  of  hardening  and  tempering  steel  wire. 
July  30 

9919  E.  W.  Parnell  and  J.  SimpsoUj  Liverpool.  Improve- 
ments in  the  treatment  of  ores  containing  sulphide  of  anti- 
mony, for  the  purpose  of  obtaining  such  sulphide  in  a  concen- 
trated form,  with  any  gold  and  silver  that  may  be  present. 
August  3 

9926  H.  J.  Allison,  London— Communicated  by  J.  Robertson 
and  J.  Hardie.  United  States.  Improvements  in  hydraulic 
lead  presses  for  coating  wire  and  cable  with  lead.  Complete 
specification.    August  3 

10062  W.  P.  Thompson,  Liverpool— Communicated  by  W.  H, 
Wright,  United  States,  Improvements  in  tiie  manufacture  or 
working  of  metals  in  a  cold  state  into  certain  forms,  and  in 
apparatus  therefor.    August  6 

100S5  and  10086  F.  Maxwell  Lyte.    See  Class  I. 

10089  U.  Heathfield,  London,  Improvement  in  apparatus 
tised  for  coating  sheets  of  iron  .ind  steel  with  zinc  or  alloys  of 
zinc  or  other  coating  metal  or  alloy,    August  6 

10227  11,  R,  Lewis,  C,  B,  Phillips,  and  C.  J.  Sandahl,  London, 
Improvements  relating  to  the  extraction  of  metals  from  re- 
fractory, complex,  and  other  ores.    August  10 

10241  H.  II.  Lake,  London— Communicated  by  K.  Thomson, 
United  .States,  Improvements  relating  to  the  welding  of 
metals  and  to  apparatus  therefor.  Complete  specification, 
August  10 

10277  H,  E,  Newton,  London— Communicated  by  A.  Xobel, 
France.  An  improved  mode  of  disintegrating  rock  by  heat. 
-Vugust  11 

lo;fo5  P.  Barry,  London,  An  improvement  in  the  manufac- 
ture of  iron  for  the  production  of  a  hardening  ami  tempering 
metal  or  steel,    -Vugust  12 

10177  W,  A.  Thoms,  London.  Improvements  in  the  deposi- 
tion of  platintim  by  ele<;lricity.    August  16 

10506  II.  Tabor,  London,  Making  moulds  for  foumiry  pur- 
lioses.    Complete  specification.    August  17 

10517  .1.  W,  ,loncs  and  U.  .s.  llanison.  Blj'th.  Kirving  or 
cutting  coal  and  other  min(*rals.    .-\ugust  17 

10.MU  ,1,  Clark,  London.  Improvements  in  the  i)roce3S  of 
obtaining  alloys  of  aluminium  with  copper  and  with  other 
metals.    ,\ugust  18 

10605  W.  It.  Lake,  London— Communicat(^d  by  Count  R,  de 
Montgclas,  I'nilcd  States,  .\n  improved  iirocess of  extracting 
aluminium  from  ihlnridcs  of  the  same,  ami  of  aluminium  and 
sodium.    Cnmiilctc  specification,    .\ugnst  18 

10606  W.  K.  Lake  -R.de  Montgclas.  .\n  improved  process 
of  extracting  aluiuinium  from  its  chlorides.  C'ompletc  specifi- 
cation.   August  IS 

1(M107  W.  R.  Laki'-  I!. de  Montgclas.  Improvements  relating 
to  the  elect ro-dcposilion  of  ahnuiuium.  Complete  specifica- 
tion.   .\ugust  IS 

10753  R.  Schneidi'r,  Berlin.  Improvements  in  scparating- 
funnels  orgits  us(-d  for  nutking  perfectly  solid  and  pure  east- 
ings of  iron,  steel,  or  any  other  metal,    -Vugtist  23 
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COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

10185  F.  :Max\vell  Lytc.    Sec  Class  I. 

10752  E.  Dawson.  A.  T.  Harvey,  and  J.  Bow.  Mode  of  and 
plant  for  manufacturing  wrought  iron  or  steel  sleepers. 
July  .30  ^     , 

11102  B.  H.  Thwaite.  Decarbonising,  desiliconising.  dephos- 
phorising, and  desulphurising  fluid  iron  metal,  and  apparatus 
therefor.    August  13 

lllM  J.  s.  Sellon.  Process  and  means  for  soldering  alu- 
minium.   July  27 

I15:i8  A.  JI.  Clark-Communicated  by  C.  Cholat  and  F.  Jler- 
cier.  Treating  and  purifying  cast  iron,  and  apparatus  therefor. 
August  3 

11621  E.  R.  Blundstone.  Utilising  waste  tin,  tin  plate,  lead  and 
terne  plate.    August  13 

1I79S  O.  Imray— Communicated  by  L.  Bondy.  Process  of 
extracting  wrought  iron  and  steel  directly  from  ores.    Aug.  6 

11851  H.  D.  Healey.  Method  and  apparatus  for  making  steel. 
August  10 

12355  W.  Edmunds.    Blastfurnace.    July  30 

12501  J.  W.  Summers  and  T.  Sharp.  \Vorking  light  scrap 
iron,  etc.,  in  making  steel  bars.    August  10 

12615  G.  Allen  and  T.  Turner.  Appliances  for  producing 
ingots  compounded  of  iron  and  steel.    August  6 

12616  G.  Allen  and  T.  Turner.  Manufacturing  variegated 
metal  for  twist  barrels,  etc.    July  30 

12756  J.  Riley.  Regenerative  steel-making  furnaces.  August 

17 

12891  J.  E  Sherman.  Manufacture  of  iron  and  steel. 
Augtist  3 

12909  S.  Pitt— Communicated  by  J.  Weirich.  Treatment  of 
auriferous  and  auro-argentiferous  minerals.    August  3 

1886. 

6690  R.  Richards  and  II.  R.  Landon.  Means  and  apparatus 
for  boring  to  great  depths  for  water  and  minerals  b.v  the  aid 
of  electricity.    July  30 

8358  T.  Twynaui.  Refractory  linings  for  metallurgical  fur- 
naces, etc.    July  27 

8833  C.  B.  Hoadly.    Gold-covered  alloy.    ,\ugust  6 

8988  T.  Fenwick.  Treating  waste  tin  cuttings  to  recover  tin 
and  iron  fit  for  remanufacture,  and  apparatus  therefor. 
August  10 

XL— F.VTS,    OILS,    AND   SOAP   MANUFACTURE. 
APPLICATIONS. 

9553  T.  Schofield,  Bradford.  Reclaiming  oil  or  other  lubri- 
cants from  cleaning  cloths,  greasy  cotton-waste,  and  the  like. 
July  23 

9.391  J.  Thomson,  London.  An  improved  antiseptic  soap. 
Complete  specification.    July  21 

10226  H.  H.Lake.  London-Communicated  by  N.  J.  Clute. 
P.  B.  Rose,  and  J.  M.  Aubery.  United  States.  Improvements 
in  the  manufacture  of  soap.    Complete  specificafion.    Aug.  10 

10395  G.  W.  Brcmncr.  London.  A  new  or  improved  method 
of  treating  materials  for  the  manufacture  of  washing  litiuids 
and  cleansing  powders.    August  13 

COMPLETE   SPECIFICATIONS   ACCEPTED. 

1885. 

11561  G.  Kassner.    See  Class  V. 

11726  W.  Marriott  and  H.  Marriott.  Improving  the  viscosity 
of  oils.    August  20 

1886. 

8921  J.  Whittle.  Apparatus  tor  separating  oil  or  grease  from 
cotton-waste,  etc.    August  10 

8933  J.  L.  Mott,  jun.  —  Communicated  by  Dreher  &  Co. 
Lubricating  compoimds.    August  13 

9115  H.  H.  Lake— Communicated  by  W.  B.  Allbright.  Bleach- 
ing fats  and  oils.    August  20 


XIL— PAINTS,  VARNISHES,  and  RESINS. 
APPLICATIONS. 

9581  J.  B.  Ilannay  and  E.  J.  Pape,  Glasgow.  Improvements 
in  making  white  paint.    July  21 

10127  E.  Schroder  and  H.  Perner,  London.  An  improved 
process  for  giving  a  non-oxidising,  or  only  slightly  oxidising 
coating  to  wood  and  other  materials  or  objects.    August  7 

10298  V.  Maxwell  Lyte.  London.  Improvements  in  the  manu- 
facture of  white  pigment.    August  11 

10391  G.  A\'.  Bremner,  London.  A  new  or  improved  method 
of  operating  on  animal  and  mineral  material  for  the  manufac- 
ture of  a  paint  suitable  for  ships' bottoms  and  other  submerged 
bodies.    August  13 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1S85. 

11177  O.  Imray— Communicated  by  E.  A.Bcbrcns.  Bleach- 
ing and  refining  resins,  etc.    August  13 

11529  E.  L.  Kitchingman  and  A.  Andrews.  AVaterproof 
and  anti-corrosive  composition  for  coating  ships'  bottonis,  etc. 
July  27 


11543  G.  W.  Carr  and  J.  Dickinson.    Anti-fouling  composi- 
tion for  coating  ships'  bottoms,  metal,  wood.  etc.    July  27 
12''I9  S.  Banner.    Substitute  for  turpentine.    August  13 
12723  T.  C.  Huntington  and  M.  Chiapponi.     Treating  anti- 
monial  ores  or  compounds  to  obtain  pigment.    .Vugust  17 


7975  A.  Buel. 
etc.    August  3 


1886. 
Method  and  apparatus  for  drying  pigments. 


XIII.— TANNING,   LEATHER,  GLUE    and   SIZE. 

APPLICATIONS.   . 

9601  W.  Ross.  London.  Novel  application  of  a  material  or 
substance    produced    by    the    treatment    of    waste    leather. 

J"'y  21  .  J         .,    J     , 

9613  T.  Laycock.  Northampton.  An  improved  method  of 
making  leather  and  other  materials  flexible  to  any  degree, 
and  of  waterproofing  the  same,  so  as.  when  used  for  the  manu- 
facture of  boots  and  shoes  or  other  articles,  the  same  are  damp 
and  waterproof,  and  may  be  made  flexible  to  any  degree  re- 
quired.   July  26 

9771  J.  Vassie.  iun.,  tllasgow.  Improvement.'!  in  operating 
the  tables  of  leather-dressing  and  hide-working  machines. 
July  29  J  ,       . 

10317  G.  W.  Bremner,  London.  -\  new  or  improved  treat- 
ment of  substances  containing  phosphoric  acid  and  alumina, 
for  the  manufacture  of  a  mineral  gum  and  glue.    August  12 


XIV.— AGRICULTURE,   MANURES,    Etc. 
APPLICATIONS. 

9636  L.  A.  Chevalet,  London.    A  new  or  improved  process 
for  manufacturing  neutral  phospho-guano.    July  26 
9817  T.  H.  Cobley.    See  Class  XVIII. 

XV. -SUGAR,  GUMS,  STARCHES,  Etc. 
APPLICATIONS. 

9569  W.Burns.    .See  Class  XVII. -B. 

9726  C.  Tully,  Newcastle-on-Tyne.  An  improvement  in  Ihc 
manufiicture  of  indiarubber.  gutta-percha,  and  combined 
indiarubber  and  gutta-percha  sheets,  pipes,  washers,  etc..  by 
the  incorporation  of  mica  with  the  indiarubber  and  gutta- 
percha used  in  the  manuf.acture  of  such  goods.    July  '28 

99il2  A.  G.  Wass,  London.  The  improved  utilisation  of  lime 
and  other  calcareous  material  impregnated  with  saccharine 
matter.    Complete  specification.    August  1 

10161  H.  J.  Haddan,  London  —  Communicated  by  A.  /.. 
Chanipy.  A.  N.  Champy.  and  L.  P.  Cliampy.  Belgium.  Im- 
provement in  the  treatment  of  Jerusalem  artichoke  to  prepare 
it  for  use  in  distilling,  in  the  manufacture  of  glucose,  and 
similar  industries.    August  9  . 

10257  C.  Lyie  and  J.  Lyle,  London.  Improvements  in  the 
manufacture  of  lump  sugar.    August  11 

10181  M.  Strasser,  London.  A  process  for  the  manufacture 
of  artificial  gum.    August  16 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

11561  G.  Ka.ssner.    .See  Class  V.  ,,.,_,. 

11671  J.  Bagnall.  Dissolving  vulcanised  indiarubber  and 
indiarubber  compounds.    July  30 


XVI.-BREWING,  WINES,  SPIRITS,  Etc. 

APPLICATIONS. 

9554  A.  G.  Fraser  and  G.  Epstein,  London.  Improvements 
in  treating  distillers'  v.-orts  in  separating  yeast  therefrom,  and 
in  treating  yeast.  ^    .    .,      ,•  ,.,,   ,• 

9630  L.  Bechaux,  London.    Improvements  in  the  distillation 

.and  the  rectification  of  alcoholic  and  other  liquids.    Complete 

i  specification.    July  26  ,,  ,       ^  .      •  j 

9958  F.  Faulkner  and  W.  Adlam,  London.  An  improved 
appliance  for  use  in  circulating  and  aerating  malt  and  raw; 
grain  worts  when  producing  ordinary  malt  liquors,  distillers 
wash,  and  vinegar  brewers'  wash,  applicable  also  to  other 
processes.    August  3  .,,.,■,„• 

10161  H.  J.  Haddan  — Communicated  by  the  Messieurs 
Champy.    See  Class  XV.  ,,   ,      j  t 

10376  D.  W.  Hamper  and  J.  H.  Howell,  London.  Improve- 
ments in  brewers'  coppers  and  other  like  or  analogous  vessels. 
Complete  specification.    August  13 

10722  F.  Foster.    See  Class  I.  ,         ,  ..  ,., 

10761  F.  Heyman,  London.  An  improved  syphon  suitable 
for  storing  beer.    August  23 

COMPLETE   SPECIFICATIONS   ACCEPTED. 
188.5. 
09,56  C.  H.  Bonne.    Apparatus  for  testing  brewing  materials. 

'  111135  W.  S.  Squire.    Manufacture  of  yeast.    August  10 
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AuK'ist  10 
August  13 


i:0.'S  W.  R.  Squire.    Manufacture  of  yeast. 
IJlUa  \V.  !<.  .Squill".    Manufacture  of  yeuBt. 

1886. 

.SlCil  .Sir  F.  lioltoii.    rraccs.s  for  fining  hccr.    July  27 
yi.'il  II,  \V.  l/alR'i'ly.     Utilisulion  of  tlio  rcfusu  or  : 
breweries,  distillcriea,  etc.    August  -0 


slops  of 


XVII.-CHEMISTItY  OF  FOODS,  SANITAKY 
CHEMISTKY,  DISINFECTANTS,  Etc. 

APPLICA  TIONS. 

./I,— ClIEJIlSTKV   OK   FOOIKS. 

!)712  K.  1?.  Allen  and  W.  C.  Allen.  London.  Iniprovenicnis 
in  the  manufacture  of  articles  of  food  made  from  the  kernels 
of  almonds  and  other  fruit.    July  27 

',t7ii.s  .\.  Urin,  London,  Improvenients  in  treating  milk  for 
prcservniK  it,    July  28 

!I865  J.  Mackenzie.  Cork.  Preservation  of  butter,  or  other 
substances,  in  packages,    July  31 

10076  A.  Dutour.  Manchester.  A  process  for  making  the 
bones  in  fishes  eatable.    August  6 

10170  n.  J.  Haddun.  I,ondon— Communicated  hy  M.  Blunien- 
thal,  (lermany.  Improvements  in  the  manufacture  of  rennet. 
Comiilete  specification.    August  0 

lO.ilS  A.  11.  Itecd,  London  —  Communicated  by  U.  Ellin, 
t'liitcd  .states.  Certain  in*provements  in  the  i)roduction  of 
evaporated  milk.    Complete  specification.    August  17 

10772  \V.  U.  Lake.  London— Communicated  by  M.  A.  B. 
Mount.  I'nited  J^tates.  An  injpro\ed  substitute  for  coffee. 
August  23 

U.— .S.4NIT.\RY   CllE.MlSTliY. 

OoOO  \V.  Burns.  LciHi.  Improvements  in  the  manufacture  of 
depurating  and  decolorising  charcoal  for  purifying  sewage 
and  other  foul  lic|Uids,  and  for  decolorising  sj'rups.    .July  21 

11817  T.  H.  Cobley.  London.  lmpro\'emcnts  in  the  treatment 
of  sewage,  the  manufacture  of  a  precipitant  Ihercfroiii,  and 
the  treat  ntent  of  the  resulting  product  for  the  preparation  of  a 
manure  or  fertiliser.    July  30 

10017  W.  Astrop,  London.  Improvements  in  the  apparatus 
ami  process  for  solidifying  and  drying  sewage  sludge  and 
such  like  articles.    August  6 

10703  K.  .Sergeant.  Bolton.  Improved  furnaces  for  treating 
uiuteriaJs  infected  with  disease,  and  other  refuse.     August  21 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

^.—Chemistry  ok  Foods. 

1885. 

1217S  A.  n.  Brookes— Commtmicated  by  T.  .S.  Nowell.  Bak- 
ing powders.    August  13 

B.— Sanitary  Chemistky. 

1885. 

11255  G.  R.  Keeling.  Destroying  noxious  smells  and  gases 
In  Hewers  by  the  action  of  tlamc,  etc.    August  2U 

12261  J.  Hanson.  Process  and  means  for  disinfecting, 
dendot  ising.  and  purifying  sewage,  etc,    August  10 

161)1)0  J.  II.  Kirid.  Purification  of  sewage  from  organic 
matter.    August  13 

1886. 

1792  F.  Candy.  Preparation  of  materials  for  the  treatment 
of  sewage,  el*j.    August  13 

.\YIII.— ELECTKO-CIIEMISTKY. 
APPLICATIONS. 

0582  J.  P.  Hall,  Manchester.  Improvcmenis  in  dynamo- 
electric  machines.    July  21 

»5!ll  II.  Weymersch  and  J.  Whittall.  .\n  improved  battery 
solution.    July  21 

06SI5  and  U6%  T.  Mace— The  Vitritc  &  Luminoid  Co.  See 
Class  II. 

9811  V.  K.  Elmore,  London.  Improvements  in  dynamo- 
electric  machines.    July  29 

9835  t).  March,  London.  Impro\'emcnt,s  in  primary  batteries 
of  the  manganese  or  Lccianchr  type.    July  30 

9991  H.  Aron,  Lllasgow.  Improvcnients'in  electric  batteries. 
August  I 

10222  E.  Andrcoli,  London— Communicated  by  J.  V.  Warnon, 
Paris.    Improvement  in  voltaic  batteries.    August  10 

10286  F.  U.  W.  Higgins,  London.  Improvement  in  voltaic 
batteries.    August  11 

10319  VV.  Halierlein,  Berlin.  Improvements  in  secondary 
batteries.    August  12 

10)36  E.  I).  Kendall,  London.  Anew  and  useful  composition 
of  matter  to  be  used  as  an  electric  battery  excitant.  Complete 
Bpeeifieation.    August  17 


10569  C.  H.  L.  Clarke,  Manchester.    Improved  meclianical 

means  of  hermelically  sealing  electric  batteries.    August  IS 
10581  E.     M.    (iardnei-.    London— Communicated    by    T'.    L. 

Kautfer.    United    Stales.      An    improved    galvanic    battery. 

August  IS 
lOtiU  A.  Millar,  Glasgow.  Improvements  in  electrodes  for 

secondary  batteries.    Complete  specification.    .Vugust  20 
1076.5  W.  Lowrie  and  C.  .1.  Hall,  London,    Improvements  in 

secondarj-  generators  for  the  conversion  of  electrical  energy 

by  induction.    August  23 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

10616  H.  H.  Lake-Communicated  by  S.  F.  Van-Clioate. 
Armatures  for  electric  i^cnerators  and  motors.    August  3 

11307  C.  Moselcy  and'l".  Parker.  Secondary  voltaic  batteries. 
July  27 

11151  'P.  J.  Jones.    Voltaic  batteries.    July  27 

11652  T.  .1.  Jones  and  \V.  H.  'I'askcr.  Manufacture  of  plates 
or  clcmcnls  for  voltaic  batlerii-s.     .July  30 

12288  II.  Thame  and  J.  It.  Thame.  Secondary  batteries. 
August  17 

1886. 

7511  II.  J.  .Smilh.    llynamo-eleclric  machines.    Augusl  13 
7860  .s.  P.  Thompson.     Dynamo-electric  machines.     .\ug.  3 
8151  J.  G.  Tongue— Communicated  by  .1.   Kirby.    Manufac- 
ture of  carbons  for  electrical  purposes.    August  20 
8.501  W.L.Gates.    Portable  galvanic  batteries.    Au^ist  17 
9103  A.  J.   Boult— Comniunieated    by  O.   Lugo.     Galvanic 
batteries.    August  20 

XIX.— PAPER,  PASTEBOARD,  Etc. 
APPLICATIONS. 

9885  It.  Kron,  London.  Improvements  in  machinery  for 
grinding,  mixing,  sizing,  dj  eing  and  otherwise  preparing 
materials  for  the  manufacture  of  paper.    July  3! 

10267  J.B.  Scanimell,  London.  Improvements  in  the  manu- 
facture of  paper  for  cigarettes.  Complete  speeilicalion. 
August  II 

10203  C.  L.  Lawrence.  London.  A  process  for  rendering 
paper  impervious.    August  11 

10356  J.  Brandt,  London.  Improvements  in  pulp  and  halt- 
stuir  machines,    .\ugust  12 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

11976  C.  Jackson.  Manufacture  of  hardened  asbestos. 
August  10 

13022  F.  G.  IMorton  and  N.  Salamon.  IVIaniifacture  of  pulp 
or  "half-stuft',"  utilising  tefuse  material.    August  6 

XX.  — FIXE    CHEMICALS,     ALKALOIDS, 

ESSENCES,  AND  EXTRACTS. 

APPLICATIONS. 

102S0.  J.  Y.  Johnson,  London— Communicated  by  F.  von 
Heydcn,  Germany.  A  process  for  the  manufacture  of  oxy- 
eliinoline  carbonates.    Complete  speeifieation.    August  11 

10281  A.  Knoll.  London.  Process  for  the  production  of  the 
ethers  of  morphincarbonic  acid.    August  11 

10357  A.  Knoll,  London.  Process  for  producing  nicthjl- 
morphin  (codcml,  ethyl-morphin  and  higer  homologucs  of 
morphin.    August  13 

XXL— EXPLOSIVES,  MATCHES,  Etc. 
APPLICATIONS. 

9615  J.  R.  Linslcy  and  J.  11.  Proctor,  Newcastle-on-Tync. 
Improvements  in  cases  or  canisters  for  containing  or  carrying 
gunpowder  or  other  explosive.    July  26 

9602  .1.  Pain.  London.    Improvements  in  fireworks.    July  27 

10330  G.  Beattie,  Glasgow.  Impro\ementsin  Incifer  matches 
ami  in  manufacturing  the  same.    .Vugust  12 

101.37  C.  D.  .\bel,  London— Commnnieated  by  \V.  l^orenz, 
Germany.  Improvements  in  pen.'ussion  fuses  tor  pro.jeetiles. 
August  14 

10.580  D.  Johnson  and  \\  .  D.  Borland.  London.  Improve- 
ments in  ammunition.    .Vugust  IS 

10728  G.  .V.  Swcctscr.  Lomlon.  Improvements  in  the  manu- 
facture of  cigar  lights,  fusees,  or  vesuvians,    August  21 


XXIL— C;KNERAL  ANALYTICAI-  CHEMISTRY, 
APPLICATION. 

10315  L.  Brockmann.  London.  Combinations  of  gelatine 
with  chloride  of  cobalt,  chloride  of  copper,  and  nitrate  of 
nickel  oxydul  for  indicating  the  moisture  of  the  atmosphere. 
August  li 
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THOMAS-rilOSl'HATE  SLAG,  OR  BASIC 
CINDER  IN  THE  STATE  OF  POWDER, 
AS  A  HIGHLY  ACTIVE  PHOSPHATIC 
:\rANT'RE. 

BY    WATSON   SMITH,   F.C.S.,    F.I.C., 

Lecturer  in  Chemical  Technology  in  the  J'ictoria  University, 

Jilanchester. 

EvEEY  agriculturist  at  the  present  time  will  be  in- 
terested in  a  question  which  is  exciting  very  great 
attention  in  Germany  just  now — viz.,  the  use  of  ]iow- 
dered  basic  cinder  as  manure.      The  German  experi- 
menters find  that  a  general  treatment  with  sulpihuric 
acid  is,  in  many  cases,  wholly  unnecessary  and  there- 
fore wasteful,  since  the  conversion  into  superphosphate 
designed  to  render  soluble  the  phosphoric  acid  of  the 
slag,  and  the  preparation  from  the  slag  of  precipitated 
phosphate  are  processes  which  are  mostly  too  expen- 
sive.    It  is  now  known  that,  especially  in  the  case  of 
certain  soils  and  earths,  the  phosphate  of  the  basic 
slag  is  graduallii,  but  quite  speedily  enough,  rendered 
soluble  for  assimilation  by  the  vegetation  to  which 
it  is  applied  as  manure  ;  indeed,  to  have  it  more 
soluble  would  mean  more  or  less  loss  by  sinking  into 
the  earth  beyond  the  zone  of  usefulness.     Anyone 
doubtful  of  the  statement  of  the  great  interest  in 
the  utilisation  of  basic  cinder  awakened  in  the  Ger- 
man Fatherland  among  those  interested  in  agricul- 
ture, should  procure  and  read  the  stirring  articles 
which    appeared   in    the    Frankfurter  ZeUwui   for 
Sunday,  August  22.  It  is,  however,  matter  for  acertain 
amount  of  congratulation  thatthe  Society  of  Chemical 
Industry    has    not    been    behind,   but    fully    equal 
to  the    occasion,  and    that   one    of    its  members. 
Dr.  .].  M.  H.  Munro,  of  the  Downton  College  of 
Agriculture,  with  Professor  J.  Wrightson,  has   for 
some  time  past  been  experimenting  in  the  direction 
referred  to  ;  and  that  these  gentlemen  are  fully  alive 
to  the  importance  of  the  question  is  evident  to  all 
who  read  the  valuable  rejiort  noticed  under  New 
Books  in  our  July  number,  paije  437.     The  writer 
was  informed  in  Germany  that  German  buyers  have 
been  sent  over  to  this  country  empowered  to  buy  up 
all  the  basic  slag  they  can  find  available,  so  that  what 
have  been  unsightly  rubbish-heaps  and  waste  ground, 
will  now  contribute  to  the  produce  and  increase  of 
the  verdant  pastures  and  of  the  fruitful  plains.     It  is 
a  fact,  that  already  cargoes  of  the  waste  material  re- 
ferred  to  (the  phosphoric  basic  cinder)  have  been 
shipped  from  Middlesbrough  to  Germany,  Denmark, 
and  Sweden,  and  the  present  rate  of  shipment  to  the 
Continent  (September  12,  1880)  is  something   like 
1200  tons  per  week. 
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Messrs.  H.   &  E.  Albert,    of   Biebrich-am-Rhein, 

manufacturers  of  nianure.s,  etc.,  and  specially  inter- 
ested in  the  Thomas- basic  cinder,  have  issued  a  very 
instructive  circular,  which,  since  it  contains  much 
useful  information,  and  being  a  record  of  observa- 
tions partly  of  their  own,  is  well  worthy  of  repro- 
duction. Of  course,  since  the  document  in  question 
bears  the  character  of  a  trade  circular  as  well  as  a 
record  of  observations,  the  writer  must  give  the 
statements  for  what  they  are  worth,  and  without  the 
endorsement  that  could  be  accorded  after  personal 
experimental  verifications.  Nevertheless,  the  names 
quoted  are  of  fully  sufficient  authority  to  warrant  not 
only  publication,  but  a  most  careful  consideration  by 
ironmasters  and  agriculturists  alike. 

By  the  combustion  of  the  iihosphorus  in  phos- 
phoric iron  in  presence  of  lime,  millions  of  hun- 
dredweights (centners)  of  fused  phosphate  of  lime 
are  prepared,  and  as  fused  slag  are  run  off  from  the 
steel  formed  at  the  .same  time.  On  the  average  this 
Thomas-slag  or  basic  cinder  contains  10 — 20  percent. 
of  phosphoric  acid,  and  4() — Hi  per  cent,  of  lime  and 
magnesia. 

At  first  a  chemical  treatment  of  the  slag  so  as  to 
form  superphosphate  and  precipitated  phosphate  was 
attempted,  but  this  was  not  found  to  pay  owing  to 
the  high  percentage  of  lime  present  ;  experiments 
in  the  field  meanwhile,  made  upon  peaty  soil  and 
moorland,  .sour  and  wet  meadowland,  have  shown 
excellent  results,  as  1  h:  Fleischer,  director  of  the 
Experimental  Station  for  Moorland  Agriculture,  ne:ir 
Bremen,  has  demonstrated  by  hundreds  of  experi- 
ments carried  out  on  the  large  scale.  Employed  on 
ordinary  field  and  meadowland  it  was,  however,  uri 
expectedly  found  in  the  very  first  harvests,  that  con- 
siderable improvement  and  increase  were  the  result, 
equal  to  what  has  been  obtained  with  a  superphos- 
phate containing  an  amount  of  soluble  phosphoric 
acid  double  that  contained  in  the  ground  cinder.  As 
in  acid  soils,  so  also  in  those  kinds  of  soils  that  are 

Eoor  in  lime,  specially  high  results  were  obtained, 
ecause  of  the  large  amount  of  lime  in  the  ground 
cinder  ( Scldackennuhl ),  which  had  contributed  to 
supply  the  deficiency  of  lime  in  the  soil. 

It  was  chemically  proved  that  this  form  of  calcium 
phosphate — i.e.,  that  in  the  cinder — is  very  easily 
soluble,  proving  quite  soluble  in  waters  containing  car- 
bonic acid,  and  in  neutral  ammonium  citrate  solution 
when  the  latter  was  employed  in  sufficient  cjuantity. 
H.  Albert  found  that  1  part  of  ground  basic  cinder  j 
with  100  parts  of  peat  and  500  parts  of  water  in  two 
weeks  yielded  94  per  cent,  of  its  phosphoric  acid  in  a  ' 
form  soluble  in  water.  A  humic  acid  salt  of  lime,  and 
free  phosphoric  acid  soluble  in  water,  are  formed, 
and  at  the  same  time  only  small  iiuantities  of  ferrous 
oxide  were  rendered  soluble.  These  results  prove 
that  all  the  phosphoric  acid  that  was  combined  with 
the  lime  is  soluble  in  the  natural  acids  of  the  soil, 
and  is  in  a  form  easily  taken  up  by  the  roots  of  the 
plants.  The  innocent  nature  of  the  ferrous  oxide  of 
the  cinder,  which  is  with  difficulty  soluble,  is  clear 
from  the  chemical  behaviour  in  the  peat,  as  also 
from  the  field  experiments  in  which,  when  even  more 
than  20  centners  of  ground  basic  cinder  per  ^  hectare 
were  used,  showed  no  injurious  action  on  the  seed 
and  crops  ;  it  may  thus  be  assumed  that  these  oxides 
of  iron  are  ju.st  as  insoluble  as  those  naturally  present 
in  the  usual  soil  itself.  In  a  great  number  of 
manurial  experiments  in  the  field  and  analytically, 
it  has  consequently  been  proved  beyond  a  doiibt  that 
this  slag  phosphate  is  a  highly  active  and  valuable 
phosphate  manure.  Professor  Wagner,  of  the  Darm- 
stadt experimental  station,  has  established  its  action 
in  1'ih  exact  manurial  experiments  performed  upon 
four  different  kinds  of  soil,  and  further  proved  that 


by  fine  grinding  of  the  cinder,  the  action  of  its 
]ihosphoric  acid  on  the  average,  when  used  in 
double  the  quantity  of  superphosphate-phosphoric 
acid,  .soluble  in  water,  is  equally  active  in  the 
first  crop.  A  complete  confirmation  of  Wagner's 
results  was  obtained  by  Professor  Fittbogen,  of  the 
experimental  station  of  Dahme,  in  a  series  of  exact 
experiments  extended  to  oats  and  potatoes.  In  the 
latter  case  the  ground  basic  cinder,  comparing  it 
with  superphosphate  and  precipitated  phosphate, 
according  to  the  phosphoric  acid  contained  in  the 
substances,  was  found,  weight  for  weight  of  phos- 
phoric acid  contained,  equally  effective.  Messrs. 
Albert  quote  the  experiments  at  Downton,  by  Dr. 
Munro,  and  the  high  crop  re.sults  there  obtained 
with  ground  cinder."  Fcir  the  still  further  improve- 
ment based  on  the  use  of  mixtures  of  ground  cinder 
and  superphosiihate  Dr.  Munro  has  taken  out  a 
patent  (see  this  .Tournal.  vol.  v.  page  433  ;  Eng.  Pat. 
7710,  .Tune  2.'),  ISS(i).  The  experiments  on  meadow 
land  by  Munro  and  Wrightson,  in  England,  gave 
good  results,  coinciding  with  those  obtained  in  Ger- 
many. 

From  the  thousand-fold  experiments  tried,  the 
following  very  important  data  for  agricultural  science, 
have  been  derived  :  That  the  Thomas  basic  cinder, 
when  retluced  by  grinding  to  the  finest  possible  con- 
dition, is  more  ([uii-kly  effective  than  ground  bones,  is 
to  be  preferred  in  clayey  and  sandy  soils  poor  in 
lime,  in  wet  meadows  of  acid  character,  mossy,  and  for 
clover  fields.  In  soil  rich  in  lime,  when  manured 
with  a  three-fold  quantity,  equally  greatly  increased 
results  were  obtained  to  begin  with,  but  in  addition, 
the  good  results  were  more  lasting. 

For  moorland,  wet  and  sour  meadows,  two  centner.s 
per  J  hectare  (Morgen)  are  used,  and  the  land  is 
manured  annually  ;  in  case  of  necessity  a  potash  salt 
manuring  is  also  given,  or  three  centners  of  ground 
cinder  containing  potash  are  used  in  the  manuring. 
On  sandy  and  clayey  earths  poor  in  lime  it  is  neces- 
.sary  to  use  four  centners  for  a  triennial  manuring,  in 
earths  rich  in  lime  six  centners  for  four  years.  If  the 
intention  be  to  enrich  the  land  for  from  six  to  eight 
years  in  phosjihoric  acid  and  lime,  then  it  may  be 
manured  with  10  centners  and  more  per  ]  hectare. 
A  lucerne  field,  the  crops  of  which  need  on  the 
average  26  pounds  of  phosphoric  acid  per  annum, 
should  be  manured  with  16  centners  of  powdered 
basic  cinder  if  it  is  to  furnish  good  crops  for  10  years  ; 
if  after  from  four  to  five  years  a  falling  oft'  takes 
place,  potash  is  probably  deficient  in  the  soil,  and  then 
clover  can  be  obtained  in  full  crop  by  adding  in  the 
winter  every  two  years,  by  means  of  an  after-manur- 
ing, 6  centners  of  kainite. 

Since  the  powdered  basic  cinder  by  its  content  of 
lime  disintegrates  still  further  in  the  air  and  soil, 
and  thereby  becomes  more  soluble  and  active,  it  is 
advised  to  apply  it  to  the  soil  as  early  as  possible  ;  it 
can  be  strewed  on  the  meadows  after  each  hay  harvest 
and  let  lie  over  the  winter,  and  when  possible  be 
raked  into  the  soil.  On  fields,  it  can  be  strewed  and 
let  lie  upon  the  stubble  until  it  is  ploughed  in,  the 
heavy  cinder  powder  sinks  in  soon,  and  a  loss 
is  not  to  be  feared.  The  ploughing  into  the  soil 
must,  however,  take  place  so  that  the  cinder 
manure  may  lie  where  the  moisture  is  mostly 
retained,  and  the  roots  spread  themselves.  If 
the  basic  cinder  manure  is  ploughed  in  directly 
before  the  seed  is  sown,  the  plants  do  not,  it  is  true 
develop  .so  quickly  in  the  first  month  as  would  have 
been  tiie  case  with  superphosphate,  but  after  six 
weeks  the  positions  would  be  the  same.  It  must  bo 
assumed  that  all  classes  of  soil  are  p.artially  ex- 
liausted  of  phosphate,  because  an  enrichment  with 
it,  as  a  consequence,  att'ords  everywhere  great  in- 
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crease  in  the  yields  of  the  crops.  With  powdered 
cinder  and  potiish  salt,  the  ronstitncnts  of  the  ash  of 
the  plants  are  completely  jjiven,  and  conseiiueiitly 
that  which  is  understood  hy  the  name  of  the 
"  strength  of  the  soil  "  ("  JJodenkraft  ").  Yarious 
plants,  and  happily  the  chief  ones  nsed  as  fodder — 
butterfly  orchi.s,  clover,  lucerne,  vetches,  lupins,  peas, 
beans — need  only  this  mineral  nourishment  in  order  to 
flourish  to  the  full,  and  to  yield  large  crops  of  the  best 
hay.  The  high  yields  of  fodder  attained  at  the  same 
time  lead  to  a  class  of  hay  much  richer  in  vegetable 
albumen,  starch-sugar  and  fat.  Besides  a  well- 
nourished  stock  of  cattle,  a  richer  stable  manure  is 
obtained,  whereby  the  grain,  rapeseed,  cabbage, 
potatoes,  and  beets  are  caused  to  yield  larger  crops, 
and  the  landed  property  is  rendered  profitable  with 
very  small  outlay. 

It  is  recommended  that  every  two  years  gardens  be 
mantu'ed  with  powdered  basic  cinder,  the  consequence 
being  that  on  subsequent  treatment  with  stable  or 
the  nitrogenous  dung-manures,  the  latter  will  be 
doubly  eflective.  Like  the  beets  and  cabbage  in  the 
field,  ail  vegetables,  fiower.s,  fruit  trees,  and  vines  will 
be  found  to  yield  double  and  fourfold,  and  also, 
through  strong  healthy  gi-owth,  to  be  less  sensitive  to 
the  attacks  of  insects,  etc.  One  reason,  of  coiu'se, 
why  the  powdered  liasic  cinder  is  so  usefid,  and  is 
superior  to  the  superphosphate  for  moorland  and  damp 
meadowland,  is  just  by  reason  of  its  being  more 
insoluble  than  the  latter,  which  too  easily  sinks  deep 
into  the  earth  or  gets  wa.shcd  away'  :  but  even  in 
drier  soils  its  greater  stability  and  more  gradual 
action  is  preferable,  and  the  Engli.sh  field  experi- 
ments referred  to  show  tliat  in  the  most  extreme 
cases  a  mixture  of  the  powdered  cinder  with  super- 
phosphate will  rai.se  the  yields  greatly  even  in  the 
driest  summer  weather. 

It  is  calculated,  as  regards  price,  that  at  present  lib. 
of  phosphoric  acid  in  the  form  of  the  Thomas  basic 
slag  powder,  could  be  delivered  for  about  Id.  (10 
Ppfennige) ;  also,  by  means  of  a  subsidiary  dunging 
with  :^  to  1  centner  of  Chili  saltpetre  per  ]t  hectare, 
ground  bones  and  guano  can  be  replaced,  and  the 
best  harvests  obtained  in  a  far  cheaper  manner  than 
formerly. 

Chili  .saltpetre  (nitrate  of  soda)  and  potash  salts 
can  of  course  be  mixed  with  the  jiowdered  cinder  to 
begin  with,  and  the  whole  furnished  as  a  special 
manure,  but  not  .so  sulphate  of  ammonia,  which,  in 
the  presence  of  the  lime  of  the  basic  cinder,  would 
lose  ammonia. 

The  grinding  of  the  basic  cinder  must  be  very 
thorough,  so  as  to  yield  a  very  tine  powder,  and  upon 
this  very  much  depends  its  usefulness.  The  firm  in 
question  (Messrs.  Albert)  find  it  best  to  furni.sh  a 
powder  of  which  they  guarantee  90  per  cent,  shall 
fall  through  a  J  millimeter  sieve. 

EXPERIMENTS  IN  THE  PREPARATION 
OF  ULTRAMARINE  \VITH  JAPANESE 
KAOLINS. 

UY    K.    IW.^BUCHI.I 

The  kaolins  which  the  author  took  for  his  experi- 
ments are  tho.se  of  Goto,  Gairome,  Harima,  Yamato, 
Tororoishi,  Tonoguchi,  Shigaraki,  and  Shiraye.  The 
analyses  of  them  are  given  in  the  table  on  next 
page. 

•  No  doubt  another  reason  is.  that  the  basic  cinder  contains 
excess  of  lime,  wluch  neutralises  the  excess  of  acid  in  such 
sour  lands. 

1 1  hectare  =  10,000  so,,  metres  =  3'17  imperial  acres. 

t  Abstracted  from  Graduating  Thesis,  and  conununicated  by 
T.  Takamatsu,  Lecturer  in  Applied  Chemistry,  Imperial 
University,  Engineering  College,  Tokyo,  Japan. 


1.— Goto  Kaoltv.s  (A  and  B). 

The.sc  kaolins  occur  as  a  fine  white  powder  in  the 

i.sland  of  (lotn,  on  the  southern  coast  of  Nagasaki. 
Both  ([ualilies,  A  and  L,  in  the  carbonate  mixture, 
yielded  a  light  gi-een  mass,  shrinking  regularly  on 
calcination.  This  mass,  after  blueing,  was  found  to 
be  rather  dull  in  colour.  This  is  perhaps  due  to  a 
large  amount  of  potash  in  the  kaolins,  as  seen  in  the 
above  table. 

2.— Gairome  Kaoli^j. 

This  is  a  greyish  white  powder  used  for  the  body 
of  porcelain,  at  the  village  of  Seto  in  Owari.  Although 
a  green  mass  was  produced  on  calcination  of  the  car- 
bonate mixture,  yet  it  shrunk  irregularly,  and  the 
blue  produced  was  not  good,  perhaps  due  to  the 
presence  of  too  much  iron  and  potash  in  the  clay. 

:!. — Harima  Kaolin. 

A  grey  stone  which,  when  powdered,  has  a  white 
colour.  It  is  called  ROseki,  in  Japan,  being  used  for 
sculpture  purposes.  Experiments  were  tried  several 
times  tu  prepare  ultramarine  from  the  kaolin,  but 
without  any  successful  result.  This  is  no  doubt  due 
to  a  great  excess  of  silica  present  in  the  clay,  the 
ratio  of  AljO.^  to  SiO:..  heing  1  :  S'K.  The  same  is 
also  true  for  the  three  following  kaolins  : — Yamato, 
Tororoishi,  and  Tonoguchi,  in  all  of  which  the  ratio 
of  A1._.0:;  to  SiO-  exceeds  over  1  :  3. 

4. — Yamato  Kaolin. 

Found  at  the  village  of  Nakasnji  in  Yamato.  It  is  a 
greyish  white  jiowilcr  which,  on  calcination,  becomes 
gre}'.  The  carbonate  mixture  wa.s  made  with  this 
clay.  It  gave,  on  calcination,  a  semi-Huid  mass,  but 
no  ultramarine. 

.'). — ToRoi;o-isH. 

This  kaolin  is  found  in  Amaken.sa,  and  is  used  for 
porcelain  making  in  Kyoto.  Containing  too  much 
silica,  it  is  not  fitted  for  the  production  of  ultra- 
marine. 

(1. — ToxonucHi  Kaolin. 

It  is  a  very  white  powder,  usually  employed  for 
making  the  body  of  porcelain  in  Aizu.  No  ultra- 
marine was  formed  from  this  kaolin,  as  it  contains  too 
much  silica. 

7. — SlIIG.VRAKI   K.VOLIX. 

This  is  a  greyish  white  clay,  and  is  extensively  used 
for  making  the  body  of  porcelain  in  Kyoto.  The  car- 
bonate mixture  on  calcination  yielded  a  blue  mass, 
which  by  a  subsetiuent  blueing  process  gave  ultra- 
marine of  light  reddish  shade.  Tlie  colour,  however, 
was  not  fine,  owing  to  the  presence  of  two  much 
alkalis  and  iron. 

8. — Shikaye  Kaolin. 

It  is  found  in  Mino,  along  the  river  Nasubi,  and  is 
used  in  porcelain  works  at  Seto,  in  Owari.  From  the 
foregoing  analysis  it  will  be  seen  that  this  kaolin  con- 
tains very  little  impurities,  and  moreover  contains 
Al.jO.-s  and  SiO._.  in  the  ratio  1  : 1.  In  fact  it  is  a  very 
suitable  material  for  the  jii-oduction  of  good  ultra- 
marine. Ic  was  first  purified  by  elutriation,  then 
dried,  ignited  and  pulverised  as  fine  as  po.ssible.  The 
carbonate  mixture  was  then  prepared  in  the  follow- 
ing proportions,  according  to  Gentele  : — 

Kaolin  SOgrms. 

Podium  carbonate 30    ,, 

Sulphur    30    ,, 

Charcoal 6    >■ 

13ti    „ 

The  mixture,  after  being  calcined  for  three  hours, 
gave  a  green   mass,  which  was  homogeneous   and 
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fritted  regularly.  It  was  washed,  ground,  and  finally 
treated  with  sulphur.  The  ultramarine  so  obtained 
had  a  dark  blue  colour  with  some  lustre.  The  weight 
of  the  ultramarine  was  found  to  be  42grms. — that  is, 
about  .'50  per  cent,  of  the  original  mixture. 

In  order  to  get  ultramarine  of  lighter  shade,  the 
author  tried  to  prepare  sulphate  ultramarine  by 
taking  the  following  mixtures  : — 

I.  II. 

Kaolin oOgrms.  oOgrms. 

.Sodium  sulphate   45     , 50     ,, 

Charcoal    S'o  ,,      S'5  „ 

103-5  „     ....lOSo,. 

Of  these,  II.  gave  a  good  result,  and  yielded 
44grms.  of  ultramarine  of  lighter  shade.s,  but  without 
good  lustre.  The  weight  of  the  colouring  matter 
corresponds  to  about  -io  per  cent,  of  the  original 
mixture. 

In  order  to  increa.se  the  ratio  of  the  AUO.j  to 
SiOj,  which  exist  in  the  Shiraye  kaolin,  a  calculated 


ever,  the  mixed  kaolins  had  been  employed  to  form 
the  sulphate  mixture,  no  ultramarine  was  obtained 
on  calcination  and  subsequent  treatment. 

Experiments  were  next  made  with  the  object  of 
prei)aring  some  mixed  ultramarines  with  a  view  to 
obtain  intermediate  shades  between  the  carbonate 
and  sulphate  ultramarines,  the  former  being  always 
too  deep,  while  the  latter  were  too  light  in  shades. 

The  following  mixture  was  then  prepared  : — 

.Shiraj-e  kaolin  lOOgrms. 

.Sodium  sulphate 41    ,, 

carbonate  ....  41    ,, 

Charcoal   17    ,, 

Sulphur 13    „ 

212    „ 

This  gave  on  calcination  a  homogeneous  green  mass, 
which,  after  blueing,  became  a  good  ultramarine  ; 
but  it  was  not  so  lustrous  as  the  carbonate  ultra- 
marine before  mentioned.     The  weight  of  the  ultra- 


SiO;  

AljOa 

Fc-Oa    

CaO  

MgO 

1C.0   

Na.jO 

Loss  on  ignition 


Ratio  of  Al.Os  to , 
SiO::    ....: j 


Got5  (A). 


4S-S5 

36-89 

•46 

•40 

•15 

6-80 

■87 

5-90 

100-34 
1:2-25 


Goto  (B). 

48-42 

37  09 

-50 

-45 

-01 

6-43 

-83 

616 

99-89 
1 : 2-22 


Gairome. 


53-90 

4  J -95 

1-25 

-56 

1-78 
•48 

9992 
1  :  2-2 


Harima. 


65-49 

28-31 

-41 

-74 

-34 
1-14 
316 

99-88 
1  :3-9 


Yamiito. 


62-41 
24-73 

2-68 
-49 

-54 

9  84 

100-69 
1  :4-29 


Tororoishi. 

Tonoguchi. 

74-53 

76-78 

16-75 

17-02 

-75 

-43 

1-05 

/41 

-17 

-11 

1-88 

- 

1-58 

-36 

3-06 

5-22 

100-36 

100-33 

1  :  7-12 

1  :  7-67 

Shigaraki. 


58-42 

28-37 

1-20 

1-42 

2-53 
265 
5"29 

99-88 
1  ;  355 


Shiraje. 


47-74 

30-68 

•12 

-99 

-24 

-21 

13-64 

100-03 
1  :  2  "25 


amount  of  free  silica  was  added  to  a  given  amount  of 
the  kaolin  so  as  to  make  the  ratio  as  1  : 3,  and  the 
following  carbonate  mixture  was  prepared  : — 

Kaolin  +  silica 50grm3. 

Sodiiun  carbonate   50    ,, 

Sulphur 30    „ 

Charcoal  6    ,, 

136    ., 

Proceeding  in  the  same  way,  the  author  obtained 
ultramarine  of  somewhat  reddish  shade,  which  could 
resist  the  action  of  weak  acetic  acid  and  a  solution 
of  alum  better  than  the  one  prepared  without  any 
addition  of  silica.  The  yield  of  ultramarine,  however, 
was  very  much  less  than  in  the  |jrevious  case. 

Next,  experiments  were  made  with  a  view  to  pre- 
pare sulphate-ultramarine  with  the  kaolin  to  which  a 
calculated  amount  of  free  silica  was  added  so  as  to 
make  the  ratio  of  ALO..;  to  SiO„  as  1:3.  The 
following  mixtures  were  prepared  :  — 

I.  u.  III. 

Kaolin -^  silica .100  100  100 

Sodium  sulphate    .    &3  90  100 

Charcoal 17  17  17 

Proceeding  in  the  usual  way  with  these  mixtures 
no  ultramarine  was  obtained. 

Instead  of  free  silica,  some  kaolin,  rich  in  silver,  was 
then  added  to  the  Shiraye  kaolin  so  as  to  make  the 
ratio  of  the  whole  Al.,0:j  to  SiO.j  as  1  : 3.  For  this 
purpose,  calculated  (luantities  of  Tonoguchi  and  Shi- 
raye kaolins  were  inLxed  intimately,  and  the  carbonate 
mixture  was  then  prepared  in  the  usual  proportions. 
The  ultramarine  oljtaiucd  from  tiiis  mixture  was 
pretty  good,  and  had  a  reddish  shade.     When,  how- 


marine  thus  obtained  was  about  2.3  per  cent,  of  the 
original  mixture. 

After  a  few  more  experiments,  using  different  pro- 
portions of  materials,  the  author  deduces  the  following 
."umniary  : — 

1.  Of  the  Japanese  kaolins  which  were  subjected 
to  experiments,  Shiraye  kaolin  is  the  best,  in  which 
the  ratio  of  Al.^O...,  to  SiO.^  is  1  :  2. 

2.  Carbonate  ultramarine  prepared  with  this  kaolin 
inGentele's  jiroportion  is  very  bright,  and  has  a  deep 
blue  colour. 

3.  Sulphate  ultramarine  made  under  the  same  con- 
ditions is  inferior  in  lustre,  and  has  a  light  blue 
colour. 

4.  Tbe  same  kaolin,  with  the  previous  addition  of 
silica  or  another  clay,  so  as  to  make  the  ratio  of 
AloO:;  to  SiOa  as  1  : 3,  gives  carbonate  ultramarine 
of  somewhat  reddish  shade,  but  no  sulphate  ultra- 
marine. 

.').  Materials,  when  mixed  to  form  two  kinds  of 
ultramarine,  give  a  good  product  of  intermediate 
shade,  but  it  is  not  so  bright  as  carbonate  ultra- 
marine. 


Communication. 


NOTE  ON  THE  ^■OLUMETRIC  TEST  FOR 
.MANGANESE. 

1!V   U.   W.  ATKINSON,  B.SC,  F.I.C. 

I  H.WE  to  thank  Mr.  I'attinson  for  calling  attention, 
in  tlie  J uly  lumiber  of  this  Journal,  to  the  error  in 
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stating  the  composition  of  the  suljihateof  manganese 
iised  in  my  experiments  ;  the  numbers,  nf  course, 
should  refer  respectively  to  Mn  and  to  SO^,  not  to 
MnO  and  SO., 

Mr.  Pattinson  suggests  that  this  test  has  failed  in  my 
hands  from  several  causes  :  (I)  'I'liat  the  sulphate  of 
manganese  was  impure  ;  (2)  That  I  may  have  added 
too  much  calcium  carbonate  before  brominating  ;  (3) 
That  too  much  permanganate  may  have  been  found 
thus  requiring  a  large  amount  of  alcohol,  and  redu- 
cing the  proportion  of  MnO^  in  tlie  precipitate.  As 
to  (1)  I  have  carefully  tested  the  sul[ihate  of  man- 
ganese used,  and  find  it  free  from  alumina,  lime,  and 
other  substances  which  might  be  carried  down  with 
the  precipitate  of  manganese  peroxide.  (2.)  The 
solution  was  faintly  red  before  broniinating,  and 
never  was  there  any  peroxide  of  iron  precipitated. 
(3.)  I  have  in  my  paper  referred  to  this  as  a  possible 
source  of  the  low  results,  which  Mr.  I'attinson  now 
attempts  to  obviate  by  the  use  of  a  soluble  zinc  salt 
in  nddition  to  the  ferric  salt  originally  recommended. 
This  modification  of  his  process  I  am  not  at  present 
prepared  to  discuss,  further  than  to  say  that  some 
experiments  I  have  made  seem  to  indicate  that,  in 
presence  of  zinc  salt.s,  it  is  a  matter  of  very  great 
difficulty  to  remove  by  washing  every  trace  of  the 
bleaching- powder  solution  which  Mr.  Pattinson  uses 
in  preference  to  bromine- water.  Upon  this  point, 
however,  I  shall  have  more  to  say  when  experiments 
I  am  making  are  complete,  ily  paper,  when  com- 
municated to  the  Pristol  and  South  Wales  Section, 
was  an  examination  of  lS\v.  Pattinson's  published 
process,  in  which  zinc  chloride  is  mentioned  as  a 
substitute  for  ferric  chloride,  not  as  a  supplement  to 
it,  and  further  experiments  are  needful  before  I  can 
say  whether  the  use  of  zinc  adds  to  the  efficiency  of 
the  method.  As  remarked  in  my  paper,  however, 
this  "  would  not  invalidate  u)y  argument  that  the 
results  given  by  the  volumetric  process  as  usually 
carried  out,  are  below  the  truth." 


running  down  from  tray  to  iray,  anil  the  gases  ascending 
in  zig-zag  fashion  over  tlie  liipiid  spread  on  each  tniy. 
The  trays  have  water  lutes  all  round  their  outer  leilgi's, 
and  have  holes  at  alternate  ends  for  the  gases  or  liquids 
to  pass  through,  each  hole  being  provided  with  a  slightly 
projecting  ledge  on  the  lloor.  The  under  surface  of  each 
tray  is  by  preference  given  a  slight  incline,  and  grooved 
with  longitudinal  furrows,  for  facilitating  the  retention 
therein  of  some  of  the  descending  liipud  with  a  view  to 
enl.irging  the  active  surface.  If  required  for  the  treat- 
ment of  solid  sulistaucos  instead  of  liquids,  each  tray  is 
separately  tilled  with  the  substance,  and  successively 
enqitied,  upon  the  conqdetion  of  the  operation.  The 
specification  indicates  various  modifications. — B. 


:journal  anu  Patent*  Literature. 

I— GEKEEAL  PLABT.  APPAEATBS,  AHD 
MACHINERY. 

fiiijirurcnicnts  in  Fillcis,  and  A/j/JCiratus,  in  connection 
t/urcwit/i.  a.  Kobertson,  Dundee.  Eng.  Pat.  9903, 
August  2-2,  1SS5.     Sd. 

The  iuqiroved  lilter  consists  of  a  cylindrical  porcelain 
vessel  within  which,  at  about  nudway  of  its  height,  is 
suspended  the  filtering  body.  This  filtering  medium 
consists  of  two  layers  superposed  above  each  other  and 
enclosed  between  envelopes,  one  layer  consisting  of  oxide 
of  iron  and  the  other  hiyer  consisting  of  charcoal,  or  a 
condjination  of  these  materials  with  each  other  or  with 
sand,  gravel,  asl)estos  or  iinv  oilier  suitable  a"ent. 

C.  C.  II. 

Ii/ipiocemenls  in  ApiMtiutns  fur  cjf'ecting  the  Ahsorpiion 
of  Gases  by  Liquids  or  So/ids.  E.  Edwards,  London. 
From  G.  Lnnge,  Zurich,  and  L.  Kohrniann,  .Silesia. 
Eng.  Pat.  10,35.5,  September  1,  IS85.     Sd. 

This  invention  relates  to  that  class  of  apparatus  in  w  Inch 
a  series  of  trays  is  superposed  on  each  other,  the  liquid 

•  Any  of  these  specifications  may  be  olitained  by  post,  bv 
remitting  the  coat  price,  plus  postage,  to  Mr.  11.  lieaderl.ack, 
CoiuptroUor  of  tliu  Patent  Ullice,  Soulhaniptou  Buifdings 
Cliaiicery  Lane,  London,  \\  .C.  The  aiuounl  of  postacre  may 
be  calculated  as  follows  :— 

If  the  price  does  not  exceed  8d Jd. 

Above  8d.,  and  not  exceeding  Is.  (kl. ..      Id. 
..      's.  I"l  .    ..  ..         '..'s.  Id...       I.i.d. 

„      2s.  Id..    .,  „         Ss.  Id...      L'd. 


Tmprorcmcnis  in  Fillcrx.     W.  L.  Wise,  London.     Prom 
L.  Poninieraye,  Paris.     Eng.  PaL  10,577,  September  7, 

1SS5.     Sd. 

Tills  specification  shows  various  modifications  of  the 
filtering  ajqiaratus  descrilied,  which  consists  of  one  or 
more  filtering  units,  made  as  hereafter  descrilied,  placed 
in  a  closed  \essel  surrounded  by  the  liquid  to  he  treated, 
which  is  forced  through  the  filtering  walls  of  the  cylinder, 
and  finds  its  exit  by  a  pipe  leading  from  each  unit  to  the 
exterior  of  the  cylinder.  The  filtering  unit  or  column 
consists  of  annular  discs  of  stone,  charcoal,  jiorcelain  or 
other  porinis  material,  separated  from  each  other  liy  a 
gutta-percha  or  indiarubber  ring,  and  squeezed  together 
by  means  of  ;i  screw.  In  the  interior  is  a  light  cylinder 
made  of  perforated  metal,  which  serves  for  the  cidleclion 
of  the  Ultered  nialerial.  Filtration  is  effected  either  by 
the  gravitation  of  a  head  of  liipiid  forcing  the  material 
through  the  w;ill  of  the  lilteriug  column,  or  by  means  of 
a  hydraulic  jmnqj  or  compressed  air. — C.  C.  IL 


Improved  Apparatus  for  separating  Vapours  frum 
Liquids.  .1.  Murrie,  Glasgow.  Eng.  Pat.  J0,907, 
September  15,  1SS5.     Sd. 

One  of  the  objects  of  this  ajqiaratus  is  the  regulation  of 
the  admission  of  fluids  and  steam  or  hot  gases  into  a 
vessel,  by  means  of  .a  secondary  closed  vessel  or  chamber 
inserted  into  the  first,  filled  with  liquid,  which  is  acted 


upon  by  (he  higher  temperatures  of  the  ga.ses,  and  by  its 
expansion  or  contraction  influences  certain  regulating 
devices.  The  accompanying  illustration  shows  one 
modification  of  the  apparatus,  and  will  cxiilain  its  action. 
The  vessel  (i  li.as  a  tube  F  for  the  adnifssion  of  steam, 
.and  another  tuhe  II  fiir  the  withdrawal  of  tin' water  of 
condensation,  and  it  is  intended  to  maintain  a  lixed  level 
of  water  in  the  .said  vc.'iscl.  A  closcil  chainher  A  is  in. 
sertfd  in  the  vessel  G  at  the  desired  level,  and  bv  means 
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of  a  system  of  small  pipes  is  placed  in  direct  communica- 
tion with  the  diaphraj;ni  D,  which  acts  upon  the  stem  of 
a  valve  V  inserted  in  the  pipe  H.  If  the  water  in  vessel 
G  sinks  below  a  certain  level,  it  exposes  the  chamber  A 
to  the  lieat  of  the  steam,  thereby  expanding,'  tlie  liquid 
therein,  which,  acting  upon  D,  closes  the  \  alve  V,  and 
thereby  re-establishes  the  water  level  in  G.  If  desired, 
a  gauge  C  may  be  provided  as  shown  for  the  purpose  of 
externally  indicating  the  action  of  the  apparatus. 
Reference  is  made  also  to  previous  patents,  15,947  of 
1SS4,  and  30.3  of  1885,  by  the  same  inventor. — B. 


Improvements  in  Filter-pi-esses  and  in  Apparatus  con- 
ncctcd  thcreicith.  J.  B.  Alliott,  Radford,  Nottingham. 
Eng.  Pat.  10,942,  September  15,  1885.     lid. 

The  improvements  herein  specified  are  of  two  kinds — 
tirst,  to  provide  a  rapid  means  for  drawing  back  the 
movable  nead  of  the  tilter-prcss,  and,  second,  to  provide 
means  for  preventing  the  fracture  of  the  plates  when 
operating  upon  fibrous  substances,  such  as  are  met  with 
in  sewage  sludge.  A  cylinder  jirovided  with  a  piston, 
and  having  a  connection  both  for  the  inlet  and  outlet  ol 
air  or  steam  at  each  of  its  ends,  may  be  placed  co-axially 
with  the  filter-press.  When  the  tightening  nuts  and 
distance  pieces  used  for  forcing  the  chambers  together 
are  run  back,  the  admission  of  steam  to  the  cylinder  or 
compressed  air  causes  the  follower  to  be  rapidly  drawn 
back.  Another  modification  is  shown  where  the  air 
cylinder  is  placed  below  the  filter-press,  and  operates 
upon  the  follower  by  means  of  a  bell  crank  or  bent  lever. 
The  fracture  of  the  plates  is  prevented  by  staying  their 
surfaces,  and  this  is  done  by  providing  faced  jirojections 
cast  upon  the  plates  themselves,  or  formed  upon  the 
collars  securing  the  cloths  in  position  and  bearing  against 
each  other.  The  bearing  stays  may  be  also  made  loose, 
and  screwed  into  the  body  of  the  plate  through  the  cloth, 
and  they  then  assist  in  maintaining  the  cloth  in 
position.— C.  C.  H. 

An  Improved  Mechanical  Filter.  A.  P.  Laurie,  Dnd- 
dingstone.     Eng.  Pat.  11,687,  October  1,  1SS5.     8d. 

This  apparatus  consists  of  a  tank  o]ien  or  closed  at  the 
top,  containing  the  material  to  be  filtered,  and  at  the 
bottom  of  which  is  placed  the  filtering  medium,  consist- 
ing of  a  sheet  of  felt  secured  between  two  perforated 
sheets  of  iron  or  steel.  The  bottom  of  the  tank  is  con- 
nected by  four  pipes  with  a  direct  acting  steam  pump, 
which  has  two  cylinders — one  the  water  pump,  and  the 
other  an  air  pump.  The  liquid  is  drawn  through  the 
filtering  medium  by  the  suction  of  the  pump  at  one  end 
of  the  tank,  and  coincident  with  this  operation  a  current 
of  air  is  forced  through  the  filtering  medium  at  the  other 
end  of  the  tank.  Gas  or  steam  may  be  used  instead  of 
the  air,  and  the  object  of  the  inventor  is  to  keep  the 
filtering  medium  open  and  undoggcil  by  the  solid  matter 
removed  by  the  liltr.ation.  The  patentee  claims  the 
general  arrangement  of  combination  of  the  dilVerent  parts 
of  the  apparatus  described  and  showu. — C.  0.  II. 


n.— FUEL,  GAS,  AND  LIGHT. 


Minerfd 


Oil   Lamps*     Sir  Fredk.  A. 
Boverton  Redwood. 


Abel  and   Mr. 


The  accidents  which  occur  in  the  use  of  mineral  oil 
lamps  have  formed  the  subject  of  an  in(iuii-y  in  which 
we  have,  for  some  time  jiast,  been  engaged.  Although 
the  completion  of  this  inquiry  has  lieen  delayed  by 
official  calls  upon  us,  it  had  progressed  far  enough  a 
year  ago  to  admit  of  our  making  certain  practical  sug- 
gestions, the  chief  of  which  were  embodied  in  a  circular 
issued  last  October  and  wiilely  distributed  by  the  Metro- 
politan Board  of  ^Vorks.  A  copy  of  this  circular  is 
enclosed.  A  large  number  of  the  accidents  with 
mineral  oil  lamps  are  not  actually  due  to  the  occurrence  I 
of  explosions,  but  arise  from  fracture  of  the  oil  reservoir,  I 
caused  by  the  lamp  being  dropped  or  upset,  or  carelessly 

The  substance  o£  a  letter  to  the  Daily  News  of  September 
22nd,  1886.  ' 


carried  abont,  or  by  the  burner  becoming  overheated. 
Many  accidents  have,  however,  doubtless  resulted  from 
the  explosion  of  the  mixture  of  petroleum  vapour  and 
air  formed  in  the  upper  part  of  the  oil  reservoir. 
They  usually  occur  after  the  lamp  has  been  burning  for 
■some  time,  and  when  it  is  being  moved,  or  is  being  extin- 
guished by  the  process  of  "  blowing  down  the  chimney." 
Such  explosions,  even  if  not  sufficiently  violent  to 
fracture  the  lamp,  may  so  alarm  the  i)erson  carrying 
or  handling  it  as  to  cause  the  lamp  to  be  dropped  or 
overturned.  A  careful  investigation  of  many  accidents, 
together  with  a  critical  examination  of  the  construction 
of  various  lamps,  and  the  results  of  many  experiments, 
have  led  us  to  arrive  at  several  definite  conclusions  with 
respect  to  the  immediate  causes  of  lamp  explosions,  and 
to  certain  circumstances  which  may  tend  to  favour  the 
production  of  such  explosions,  of  which  the  following 
is  a  summary. 

If  the  lamp  of  which  the  reservoir  is  only  partly  full 
of  oil  be  carried  or  rapidly  moved  from  one  place  to 
another  so  as  to  agitate  the  liquid,  a  udxture  of  vapour 
and  air  may  make  its  escape  from  the  lamp  in  close 
vicinity  to  the  Hame,  and,  by  beconung  ignited,  de- 
termine the  explosion  of  the  mixture  existing  in  the 
reservoir.  This  escape  may  occur  through  the  burner 
itself  if  the  wick  does  not  fit  the  holder  properly,  or 
through  openings  which  exist  in  some  lamps  in  the 
metal  work  close  to  the  liurner  of  sufficient  size  to  allow 
Hame  to  pass  them  readily.  A  sudden  cooling  of  the 
lamp  by  its  exposure  to  a  draught  or  by  being  blown 
upon  may  give  rise  to  an  inru.sh  of  air,  thereby  increas- 
ing the  explosive  properties  of  the  niLxture  of  vapour 
with  a  little  air  contained  in  the  reservoir,  and  the  tiame 
of  the  lamp  may  at  the  same  time  be  drawn  or  forced 
into  the  air-space  filled  with  that  mixture,  especially  if 
the  Hame  has  been  turned  down,  as  the  latter  is  thereby 
brought  nearer  to  the  reservoir.  The  sudden  cooling  of 
the  glass,  if  it  hail  become  heated  by  the  burning  of  the 
lamp,  may  also  cause  it  to  crack  if  it  is  not  well 
annealed,  and  this  cracking,  or  fracture,  which  may 
allow  the  oil  to  escape,  may  convey  the  idea  that  an 
explosion  has  taken  place.  If  the  evidently  common 
practice  is  resorted  to  of  blowing  down  the  chimney 
with  a  view  to  extinguish  the  lamp,  the  elt'ects  above 
indicated  as  producible  by  a  sudden  cooling  may  be 
combined  with  the  sudden  forcing  of  the  Hame  into  the 
air-space,  and  an  explosion  is  thus  jiretty  certain  to 
ensue,  especially  if  that  air-space  is  considerable.  If 
the  Uashing  point  of  the  oil  u.sed  be  below  the  minimum 
(73°  Abel)  fixed  by  law,  and  even  if  it  be  about  that 
point  or  a  little  above  it,  vapour  will  be  gi\en  oil'  com- 
paratively freely  if  the  oil  in  the  lamp  be  agitated,  by 
carrying  the  latter,  or  moving  it  carelessly  ;  the  escape 
of  a  mixture  of  vapour  with  a  little  air  from  the  lanqi, 
and  its  ignition,  will  take  place  more  readily,  l>ut,  on 
the  other  hand,  it  will  probably  be  feebly  explosive, 
because  the  air  will  have  l)een  expelled  in  great  measure 
by  the  generation  of  the  petroleum  vapour.  If  the 
Hashing  point  of  the  oil  be  high,  the  vapour  will  be  less 
readily  or  copiously  produced  umler  the  conditions  above 
indicated  ;  but  as  a  natural  consequence,  the  mixtnre  of 
vapour  and  air  existing  in  the  lamp  may  be  more  vio- 
lently explosive,  because  the  |iropor(ion  of  the  former  to 
the  latter  is  likely  to  be  lower  and  nearer  that  demamled 
for  the  production  of  a  powerfully  explosive  mixture. 

If  the  quantity  of  oil  in  the  lamp  reservoir  be  hut 
small,  and  the  air  space  consequently  large,  the  ignition 
of  an  explosive  mixture  produced  within  tlie  lamp  will 
obviously  exert  more  violent  eflects  than  if  there  be  only 
space  for  a  small  quantity  of  vapour  and  air,  because  of 
the  lamp  being  comparatively  full.  If  the  wick  be 
lowered  very  much,  or  if  for  some  other  reason  the 
Hame  becomes  very  low,  so  that  it  is  burning  beneath 
the  metal  work  which  surrounds  and  projects  over  the 
wick  holder,  the  lamp  will  become  much  heated  at 
those  parts,  and  the  tendency  to  the  production  of  an 
explosive  mixture  within  the  space  of  the  lamp  will  be 
increased,  while  at  the  same  time,  heat  will  Oe  trans- 
mitted to  the  glass,  and  it  will  be  correspondingly 
more  susceptible  to  the  eil'ccts  described  as  being 
exerted  by  its  sudden  exposure  to  a  draught.     Expert- 
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mcnts  liave  demonstrated  that  a  lamp  containing  an  oil 
of  high  Hashing  point  is  more  liable  to  become  heated 
tlian  if  it  contained  a  comparatively  light  and  volatile 
oil,  in  coiiseiiuence  of  the  much  liigiier  temperature 
ileveloped  by  the  comliustion,  and  of  tlie  comi)arative 
slowness  with  which  the  heavy  oil  is  conveyed  by  the 
wick  to  the  llaine.  .Safety  in  the  use  of  mineral  oil 
lamps  is  therefore  not  to  be  secured  simply  by  the 
employment  of  oils  of  very  high  Hashing  iKiml  (or  low 
volatility),  and  tlie  use  of  very  heavy  oils  may 
even  give  rise  to  dangers  which  are  small,  if  not 
entirely  absent,  with  oils  of  comparatively  low  Hashing 
points. 

The  character  of  the  w-ick  materially  aft'ects  not  only 
the  burning  (juality  of  the  lamp,  but  also  its  safety. 
A  loosely-plaited  wick  of  long  staple  cotton  draws  up 
the  oil  to  the  llarne  regularly  and  freely,  and  so  long  as 
the  oil  be  not  very  heavy  or  of  very  high  Hashing  point, 
and  therefore  ditlieultly  volatisable  or  eonvertilile  into 
vapour,  tlie  llame  will"  contimie  to  burn  brightly  and 
nnifornily,  and  with  but  little  charring  ellect  upon  the 
wick.  I!ut  if  the  wick  be  very  tightly  plaited  and  made 
of  a  short  staple  cotton  of  inferior  capillary  power,  the 
oil  will  be  less  copiously  drawn  up  to  the  llame.  As  a 
consec|iienee,  the  length  of  exjiosed  wick  will  be  incre,i,sed 
by  the  user  of  the  lamp,  and  as  the  evaporation  of  the 
oil  will  take  place  more  slowly  trom  each  portion  of  the 
wick  which  fuinishes  the  llame,  the  heat  to  which  the 
cotton  is  ex(>osed  will  be  greater,  and  the  charring, 
which  is  fatal  to  the  proper  feeding  of  the  llame  by 
destroying  the  porosity  of  the  end  of  the  wick,  will  take 
place  more  rapiilly  and  to  a  much  gie.itcr  extent.  If 
the  wick  be  at  all  damp  when  taken  into  use  its  power 
of  conveying  the  oil  to  the  llame  will  be  decidedly 
diminished,  the  capillaries  of  the  libre  being  more  or  less 
tilled  with  moisture,  and  similarly,  if  the  oil  accident- 
ally contain  any  water,  the  latter,  "passing  into  the  wick, 
will  interfere  with  the  proper  feeding  of  the  Hame.  As 
the  oil  is  very  thoroughly  tiltered  or  strained  during  its 
transmission  through  the  body  of  the  wick  to  the  llame, 
it  is  obvious  that  any  inijiurities  susj)ended  in  the 
liquid  will  be  deposited  within  the  wick,  and  will 
gradually  diminish  its  porosity.  For  this  reason  the 
same  wick  should  not  he  used  for  a  great  length  of  time, 
and  it  is  decidedly  oljjectionable  to  use  a  nuicli  greater 
length  of  wick  than  is  neces.sary  to  reach  to  tlie  bottom 
of  the  reservoir,  and  to  continue  its  use  until  it  has 
heeoine  too  greatly  shortened  by  successive  trimmings. 

It  follows  therefore  that  it  is  undesirable  to  consTrnet 
the  lamp  reservoir  of  the  fragile  materials  commonly 
employed  ;  that  channels  of  communication  to  the 
reservoir  at  or  near  the  burner  should  be  protected  by 
line  wire  gauze  (twenty-eight  meshes  to  the  inch),  or  he 
packed  with  wire,  or  should  not  be  of  a  greater  diameter 
than  0-04  inch  ;  and  that  the  wick  tube  should  l)e 
jirolonged  so  that  the  lower  end  is  always  sealed  by  the 
oil,  or  the  wick  surrounded  liy  a  wire  gauze  cylinder  of 
the  reiinisite  lineness,  and  closeil  at  the  bottom,  which 
would  allow  the  passage  of  air  or  vapour  through  it 
towards  the  Imruer,  while  it  wonbl  ellectually  prevent 
the  transinission  of  lire  from  the  lamp  llame  to  the 
airspace  of  the  reservoir.  Lamps  are  now  sold  to  which 
these  .safuly  expedients  have  been  applieil. 

'I'liese  remarks  may  tend  to  dispel  groundless  alarm  as 
to  the  dangerous  nature  of  petroleum— and  parallin— oil 
as  illiimiiiants,  and  may,  on  the  other  hand,  serve  to 
convey  some  useful  information  respecting  the  causes 
which  lead  to  accidents  with  lamjis,  andUie  readiiie.-,s 
with  which  such  accidents  m.ay  be  avoidcil. 


The  following  is  the  circular  referred  to  above  :— 

Mbtroi'Olitan  Boakd  ok  VV'okks, 

Spuing  Gauuk.vs,  .'S.w.,  Octouek,  1S85. 

PKTKOLKUM   ACTS. 

In  view  of  till- minicrnus  fatal  and  other  .ncciilcnt's  cau^oil 
by  iicti-oliaini  lanip.s,  llw  Hoard  coiisidii- it  cli-siralilc  to  inalvc 
rublic  the  following  suKtccslions  as  to  the  conslrnclioii  and 
iiiHiiagcinent  ol  such  luuips.  wlu.li  are  fuiindiMl  on  iccom- 
menilatioiis  raudc  by  Sir  Frederick  Abel,  C.B.,  l).f  L    f  US 


and  Mr.  Boverton  Redwood,  F.I.C.,  F.C.S.,  Chemist  of  the 
Petroleum  Association,  after  investigating  tlie  causes  of  lamp 
accidents. 

SlGGESTIONS    AS    TO  TIIK  COXSTKUCTIOX  AND  MANAGEMENT 

OK  Petkoleum  (ok  PahakkinI  Lamps. 
Construction  ok  Lamks. 

1.  That  portion  of  the  wi<'k  which  is  in  the  oil  reservoir 
slamld  be  enclosed  in  a  tube  of  thin  sheet  metal,  open  at  the 
bottom  ;  or  in  a  cylinder  of  tine  wire  gauze,  such  as  is  used  in 
miners'  safety  lamps  i28  nieshcs  to  1  inch). 

2.  'I'he  oil  reservoir  stioiil'l  be  of  metal,  rather  than  of  china 
or  glass. 

3.  The  oil  reservoir  should  have  no  feeding-place  nor  opening 
other  than  the  opening  into  \vhich  the  upper  part  of  the  lamp 
is  screwed. 

4.  Every  lamp  should  have  a  proper  extinguishing  ap- 
paratus. 

5.  Every  lamp  should  have  a  broad  and  heavy  base. 

Wicks. 

r».  Wicks  should  be  soft,  and  not  tightly  plaited. 

7.  \\'ick9  should  be  dried  at  the  tire  before  being  put  into 
lamps. 

8  Wicks  should  be  only  just  long  enough  to  reach  the 
bottom  of  the  oil  reservoir. 

It.  \Vicks  should  be  so  wide  that  they  (luite  fill  the  wick- 
holder  without  having  to  be  stiucezed  into  it. 

10.  Wicks  should  be  soaked  with  oil  before  being  lit. 

Manacjement. 

11.  The  reservoir  should  bo  (|uite  tilled  with  oil  every  time 
Ijefore  using  the  lamp. 

VI.  The  lamp  should  be  kept  thoroughly  clean,  all  oil  should 
be  carefully  wiped  ott,  and  all  charred  wick  and  dirt  rcinovecl 
before  lii^hting. 

IIS.  When  the  lamp  is  lit.  the  wick  should  be  at  first  turned 
down,  and  then  slowly  raised. 

II.  Lainp^  which  have  no  extinguishing  apparatus  should  be 
luit  out  as  follows:— The  wick  should  be  lumcddovMi  until  there 
is  only  a  small  lliekering  fiamc.  and  a  sharp  putt  of  breath 
should  tlien  bo  sent  across  the  toji  of  the  chimney,  but  not 
down  it. 

to.  Cans  or  bottles  used  for  oil  should  be  free  from  water 
and  dirt,  and  should  be  kept  thorouglily  closed. 

J.  E.  WAKEFIELD, 

Clerk  of  the  Hoard. 

Note.— The  suggestions  apply  to  ordinary  mineral  oil  lamps 
such  as  are  generally  used,  and  not  to  benzoline  or  spirit 
lamps. 

T/ie  Formation  of  Ammoiiinm  Thloisvlphritc  in  Giis 
Gcnrmtors.  H.  Endeman.  Ainer.  C'hem.  Soc.  Journ. 
8.47. 

Till';  author  has  observed  the  occurrence  of  ammonium 
thiosulphate  as  a  condensation  product  from  a  gas 
generator  in  which  air  forced  through  anthracite  loal 
was  converted  into  a  mixture  of  carbon  monoxide  and 
nitrogen,  which  was  to  be  used  for  metallurgical 
operations.  As  a  Kbrting  steam  blower  was  used  for  the 
blast,  a  certain  amount  of  steam  entered  with  the  air, 
and  the  steam  being  wet,  the  under  part  of  the  generator 
was  soon  blown  cold,  and  the  heat  developed  only  in  the 
upper  [larts.  The  gases  produced  passed  from  the 
generator  thrintgh  a  30  inch  main,  and  thence  through 
branches  to  pl.aces  where  the  gas  was  to  he  utilised,  and 
in  the  main  pipe,  as  well  as  in  the  branches,  cimsiderable 
quantities  of  lii|uid  condensed,  and  were  drawn  ort'  from 
time  to  time,  and  it  was  observeil  that  wheie  the  lic|uiil 
had  a  chance  of  passing  through  joints,  there  were  formed 
long  stalactites  of  a  pinkish  cohmr,  and  ]iniving,  on  ex 
aminatioii,  to  consist  mainly  of  amm<uiium  thiosnlphale. 
The  sul|iliiir  was  evidently  deriveil  from  the  antliraeite 
coal,  tlic  nitrogen  of  the  ammouinni  radicle  frcun  the 
atmosiiheric  air,  and  the  hydrogen  from  the  steam.  The 
author  explains  the  progress  of  the  reaction  to  be  as 
follows  : — ^I'lie  uiiright  generators  contain  layers  of  an- 
thracite in  diflerent  stages  of  combustion,  the  lower, 
hottest  layer  of  co.il  juoducing  carbon  dio.xide,  which  is 
reduced  to  the  monoxide  in  the  upper  layers.  The 
pyrites  present  in  the  antliraeite  is  lirst  sjilit  u|i  by  heat 
into  sulphur  and  ferrous  sulphide.  The  sul|iluir  passes 
oH  with  the  gaseous  prmlucts,  and  the  ferrous  .sulphide 
in  its  downward  course  through  the  furnace  meets  with 
free  oxygen,  and  yields  oxide  of  iron  and  sulphur  dio.xide, 
wbieli  latter  ]iasses  on  likewi>c  with  the  gases.  Some  of 
the  water  is  decomposed  by  the  carbon  ol  the  anthracite, 
yielding  free  hydrogen,  a  jiorlion  of  which  is  found  us 
such  ill  the  gaseous  products,  whilst  a  further  j.oition 
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reacts  with  atmospheric  nitrogen  to  form  ammonia.  In 
tins  Wily  the  gaseous  products — namely,  carbon,  hydrogen 
and  nilrnr;en — are  accimipauied  into  the  main  with  a 
number  of  condensable  substances,  amongst  which  arc 
water,  sulphur,  sulphur  dioxide  and  ammonia.  When 
condensation  takes  place,  the  following  reaction  occurs: — 

SO„  +  S  +  H20  +  2XH,=NHiS-SO„-ONHi. 

That  this  is  a  correct  cxjiression,  may  be  adduced  the 
well-known  fact  that  alkaline  sulphites  in  solution  have 
the  jiower  of  dissolving  sulphur  to  form  thiosulphatcs. 
The  formation  of  ammonia  fioni  nitrogen  and  hydrogen 
at  high  tmiperatures  is  already  conceded,  anil  since  in  the 
present  case  the  hydrogen  would  be  in  the  nascent  state. 
It  might  be  expected  to  combine  more  readily  with  the 
nitrogen  than  it  has  been  observed  to  do  in  experiments 
with  a  mixture  of  gases.  Moreover,  the  formation  of 
ammonia  during  the  combustion  of  non-nitrogenous 
substances  in  air  is  also  an  established  fact.  .Since  the 
above  observations  were  made,  the  generator  has  been 
fitted  with  an  ordinary  fan-blast  in  place  of  the  steam- 
blast,  and  the  formation  of  ammonium  thiosuli)hate  now 
no  longer  takes  place. — W.  D.  B. 


A   .Stcains/na'/    Ajipara(vs   for  Tur    and   Iii/Ifimmalilf 
Oils.     Chem.  Zeit.  10,  076. 

Tills  ajiparalus,  constructed  by  Messrs.  Kiirling  lirotliers 
in  Hanover,  consists  of  a  lube  from  which  the  tar,  which 
runs  in  at  the  top,  flows  out  in  a  thin  stream  in  the 
front,  where  it  meets  a  jet  of  steam,  and  is  thereby 
formed  into  a. spray.  The  peculiar  nranner  in  which  the 
steam  jet  is  constructed  jircvents  even  the  smallest 
quantity  of  tar  from  falling  down  unburnt.     T  contains 


the  sieve  which  retains  impurities  in  the  tar.  The 
sieve  may  be  readily  lemoved  and  clean.sed.  A  is  a 
nozzle,  which  regulates  the  flow  of  tar.  The  jacket  H 
may  lie  lowered  in  case  the  nuzzle  gets  choked.  ^'  may 
also  1)0  cleaned  out  with  the  rod  K  when  ic(|nired.  The 
steam-spray  apparatus  Z  is  tixed  in  the  furnace  wall,  and 
by  means  of  the  steam  jet,  which   passe.s  through  ii. 


sufficient  air  for  combustion  is  admitted  into  the  hearth. 

To  regulate  the  combustion  a  valve  is  attached  to  the  jet, 
also  a  damper  M,  for  the  adnii.ssion  of  air.  The  tar  is 
placed  in  a  ve.>-sel  above  the  retort  furnace  where  the  heat 
keeps  it  liijuid. — J.  B.  C. 


A  Mixture  of  Coke  and  Tar  as  a  F rid  for  Gas  Gener- 
ators. W.  fiacker.  Journ.  f.  Gasbel.  und  Wasservers. 
29,  338. 

.The  author  states  that  40  per  cent,  of  the  tar  produced 
may  be  economically  employed  as  a  fuel.  It  is  run  in 
under  the  coke  about  -lOciii.  below  the  surface,  a  little 
steam  being  introduced  with  it  to  ]irevent  the  stoppage 
of  the  pi]ie  by  I  he  ignition  of  the  tar  at  its  mouth.  The 
cost  of  tlie  plant  is  said  to  1  e  small.  (Inekilo.  of  tar 
may  be  added  to  four  kilos,  of  coke.— S.  V. 


Improved  Means  and  Snhstanees  for  rrodtieiiir/  an 
E.rplii.sire  Ar/iiit,  and  the  Eiiiploijinent  thcreoj  Jor  th'. 
Worhinq  of  hnrjiiicsfor  I'oxver  turposes.  J.  Graddon 
and  r.  Harding,  t'atford.  Eng.  Pat.  11,215,  Sept.  21, 
1885.     6d. 

TiiK  inventors  propose  the  employment  of  phosphoretted 
hydrogen  as  an  agent  for  igniting  the  mixture  of  liydro- 
carbons  and  air  in  gas-engines. — S.  H. 


A  Process  and  Apparatus  fw  Maniifaeturing  Water 
Oil  Gas.  U.  Iniiay,  London.  From  .1.  B.  Archer, 
Washington,  U.S.A.  Eng.  Pat.  C349,  May  U,  1886. 
6d. 

Steam  superheated  to  about  1000°  F.  is  made  to  pass 
through  an  injector  and  draw  with  it  a  quantity  of  oil, 
which  becomes  mixed  with  it  ;  the  mixture  is  further 
heated  to  about  1300"  F. ,  and  then  receives  in  admixture 
with  it  an  additional  rjuantity  of  oil,  and  finally  this 
mixture  is  heated  to  about  2400°  F.,  whereby  it  is  con- 
verted into  permanent  gas  suitable  for  heating  or 
illumination.  The  apparatus  used  consists  of  three  con- 
centric cylindrical  casings  standing  vertically  with 
their  pipe  connections  as  follows :  The  oirtmost  casing 
is  a  cylindrical  shell  of  metal  in  two  jiarts,  the  lower  one 
a  superheater,  having  withiir  it  a  helical  pas.sage  along 
which  steanr,  lc<l  by  a  pipe  from  a  boiler,  is  made  to 
pass  in  order  to  beconre  superheated,  and  the  upper 
part  or  final  retort  having  an  internal  space  in  which 
the  gaseous  mixture  undergoes  its  final  heating.  The 
oHlerniost  casing  is  enclosed  in  brickwork.  The  second 
casing  is  of  metal  not  extending  so  high  as  the  outer- 
most casini;,  anil  separated  froiir  it  by  an  annular  tine 
space.  Within  the  second  casing  and  separated  from  it 
by  an  annular  Hue  space,  is  the  primary  retort — a 
vertical  cylinder  closed  at  the  bottom,  and  expanding 
at  the  top  to  give  an  enlarged  space  clo.^ed  by  a 
removable  cover.  Below  the  bottonr  of  the  primary 
retort  is  a  gas  burner  consisting  of  a  circle  of  jets, 
directly  heating  the  bottom.  BrieHy,  the  pieces  of 
apparatus  required  may  be  enumerated  as  the  burner, 
the  steam  superheater  .and  injector,  the  retort  with  its 
internal  shell  and  pipe,  the  mixing  vessel,  the  helical 
retort  and  the  hnal  retort  with  their  connecting  pipes, 
and  regulating  cocks  or  valves. — W.  S. 


Iinjiroreinents  in  Ajiparalus  for  Itcatimi Soliil  Sniistanccs 
Old  of  ronlart  irit/i  tlte,  I'mdaets  nf  the  Coinbiistion  of 
the  Fuel  employed.     W' alter  ]'.  K.  Weldon,  Burstow. 
From  A.  K.   Pechiney  \-  Co.,  Salindres.     Eng.  Pat. 
9225,  May  31,  1886.     Is.  3d. 
Patent  9.304,  of  .June  23,  1SS4,  describes  a  method  and 
apparatus  for   heating  solid   substances    in    brickwork 
chambers  or    receptacles   by   previously  passing    fianie 
anil  hot  products  of  combustion  through  a  series  of  the 
said  chambers  in  succession,  till  so  much  heat  is  absorbed 
and   stored   up   in   the   brickwork    that   the  prodncts  of 
combustion  may  be  cut  ott',  and  the  charge,  being  intro- 
duced, be  heated  as  iei|uired,     .\ccording  to  the  present 
invention,  which  is  an  improvement  on  the  foregoing, 
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each  heating  chamber  communicates  directly  with  the 
combustion  chambev,  and  tlie  products  of  combustion, 
after  leavini  the  heating  cliamber,  are  brought  baciv  to 
the  burner  to  lieat  tlie  air  and  gas  employed  there.  Tlie 
burner  is  movable,  and  jirovided  witli  wheels,  so  that  it 
ma,y  be  applied  to  wliiohcver  chamber  is  to  be  heated 
up.  The  specilicatiou  is  accompanied  by  full  drawings. 
—A.  R.  D. 

Meizel  and   Cutiffinhale's   Gasholder.     Dingl.    I'olyt.  J. 

26L  126—128. 
TnK  novel  feature  of  this  apparatus  consists  in  the 
employment  of  hydraulic  pressure  for  balancing  the 
receiver.  The  latter  is  by  means  of  the  star-shaped 
frame  0,  attaclied  to  the  rod  of  a  piston  P,  which  moves 
in  a  long  cylinder  fixed  in  the  centre  of  the  api)aratus 
and  resting  on  a  firm  foundation.  The  frame  t;  also 
serves  for  the  suspension  of  a  number  of  ndlers,  which 
glide  on  rails  fixed  to  the  cylinder.  The  latter  stands  in 
communication  with  the  vessel  C.  By  the  direct  pressure 
of  steam  (enteriuL'  by  A)  the  water  contiiined  in  C  is 
forced  into  the  cylinder  and  causes  the  piston  and  with 


than  in  the  case  of  the  old  system,  and  a  considerable 
saving  is  effected  in  the  plant  of  a  gas-works  by  the  adop- 
tion of  the  arrangement  described.  The  makers  of  this 
apparatus  are  the  Societe  des  Forges  et  Ateliers  de  la 
Chaleassiere,  V.  Bietrix  &  Co. — F.  M. 


III.— DESTRUCTIYE  DISTILLATION,  TAB, 
PRODUCTS,  Etc. 

The  PctrolcuM  Od  of  Bedii.  C.  Engler.  Dingl.  Polyt.  J. 

260,  337— 3o3,  433—445,  481— 4SS,  and  5-25-53o. 
Although  a  mass  of  information  has  already  been 
published  on  the  Russian  petroleum  industry,  and 
-Marvin  and  Redwood  have  by  their  comparatively 
recent  contributions  (see  Etifiitwering,  1884,  171  ;  and 
this  .Journal,  1SS5,  70)  almost  exhausted  the  whole  of 
this  subject,  the  author,  who  visited  Baku  and  its  sur- 
roundings in  the  autumn  of  last  year,  considered  it  of 
sufficient  importance  to  give  a  supidementary  series  of 
sketches  of  this  industry,  bringing  its  record  nearly 
down  to  the  end  of   1885.      His  remarks  are  divided 


it  the  receiver  to  rise.  A  pressure  governor  regulates 
the  supply  of  water  to  the  cylinder  in  such  a  manner 
that  the  .--peed  with  which  the  receiver  rises  is  always  in 
ratio  to  the  amount  of  gas  supplied  by  the  retorts.  By 
the  action  of  a  second  governor,  which  controls  a  valve 
allowing  the  water  to  return  to  C,  the  pressure  of  the 
gas  drawn  from  the  receiver  is  being  kept  loustant. 
Exhausters  for  diminishing  the  pressure  in  the  retorts 
are  unnecessary  where  this  apparatus  is  adopted.  The 
cost  of  workiug  is  said  to  be  less,  or  at  least   not  greater 


under  the  following  heads  :  (1)  Historical  and  statistical 
accounts;  (2)  Occurrence,  production,  collection  and 
transportation  of  the  crude  petroleum  ;  (3)  Refining  ; 
(4)  Manufacture  of  lubricating  oil  ;  and  (5)  TransporUi- 
tion  i>f  the  products  of  Baku.  As  the  papers  con- 
tributed by  Marvin  and  Redwood  ileal  minutely  with 
the  subjects  under  the  first  and  second  heads,  it  is 
proposcil  not  to  iliscuss  them  again.  The  refining  of 
the  irude  oil  is  i-arricd  on  .alniost  exclusively  in  the 
so-called  Black  Town  (Tehorni  (Jorud)  at  Baku,  where, 
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out  of  a  total  of  130  refineries,  100  were  in  operation  at 
the  end  of  1SS5.     Tlio  most  important  refiners  are  : — 

Plant  capable  of  producing 
aonually 

Nobel  Brothers 216.300  tons  of  kerosene. 

Caspian  Company  41.400  ,, 

Pallaschkow  sky  ('Batouni  Naphtha  Co.)  41.100 
Tagieirand  .';arkisotT(at  Bibieybat)  ..  32.300 
Baku  Napbtlia  Company  iSuvakhani)    21.000  ., 

SchibajefT  ifornierly  V.  J.  Kogosine) . .     10,700  „ 

The  crude  oil  from  Balakhani  and  Sabuntschi,  whicli  is 
retined  in  tlie  Blaclc  Town,  lias  an  average  sp.  gr.  of 
O'SGo — O'STO,  wliilst  the  oil  refined  at  Bibie.vbat  lias  a 
sp.  gr.  of  0  855— 0S5S.  The  ]uoducts  of  distillation 
differ  with  the  sp.  gr.,  as  is  shown  in  the  following 
table  :— 

Balakhani-Saljuntschi.  Bibieybat. 

Light  petroleum   :...    5—  6  per  cent 10'5percent. 

Burning  oil  I.  (kerosene)    27-33        „  400 

Burning  oil  II.  (solar  oil)    5—6        ..  13'3        ,, 

Kesidues  50—60        36-0 

The  distillation  of  the  crude  petroleum  for  the  purpose 
of  .separating  the  kerosene  therefrom  is  effected  in 
apparatus    of    three    different   forms:    (1.)   Stationary, 


Its  ends  rest  on  iron  rails  n,  and  the  sides  are  supported 
by  angle  irons  set  into  the  brickwork.  B  is  a  dome,  iind 
c  the  outlet  communicating  with  a  pipe  leading  to  the 
condenser.  C  is  the  space  in  which  the  residues  are 
burnt,  the  flames  returning  by  way  of  d  and  Cj.  The 
stills  are  mostly  worked  in  groups  or  series.  N  is  a 
charging  main  with  branches  ?i,  and  d  a  steam  main  with 
branches  rfi  running  along  the  back  of  the  stUls.  The 
residues  are  discharged  at  E.  m  is  a  manhole  for 
cleaning  purposes.  A  dephlegmator  or  separator  is 
frequently  placed  between  the  head  of  the  still  and  the 
condenser  to  separate  and  return  to  the  still  any  high 
boiling  oils  carried  over  niechanic:illy.  Fig.  5  repre- 
sents a  dephlegmator  of  simple  construction.  In  Figs. 
6  and  7,  "  is  an  iron  cylinder,  surrounded  by  a  jacket  h, 
and  divided  in  two  parts  by  c.  The  vapours  enter  at  d, 
pass  through  the  apparatus  in  the  direction  indicated  by 
the  arrow,  and  escape  at  d^.  The  oil  which  accumulates 
at  the  bottom  of  the  cylinder  is  removed  by  means  of  a 
special  pipe.  For  condensing  purposes,  cooling  worms 
of  the  usual  construction,  or  cast-iron  pipes  of  the  form 
shown  in  diagrams  S  and  9,  are  einployea.  Four  pipes 
are   placed   parallel    to    one    another    in    a    horizontal 


Fig.  1. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


wrought-iron  cylindrical  stills,  with  convex  bottom  and 
the  ordinary  construction  of  still  head,  heated  by  petro- 
leum residues.  These  stills  are  almost  out  of  use  at  the 
present  time.  (2.)  Waggon  boilers  (see  Figs.  1  and  2), 
made  of  wrought-irnu  plates.  Dimensions,  7  metres  by 
4  by  3.  A  is  the  still,  with  corrugated  bottom  and  ihrte 
still  heads  a.  6  is  a  manhole,  and  r  the  outlet  for  the 
residues.  B,  Bi,  and  B-2  represent  the  brickwork  and 
the  arrangement  of  the  flues,  v  is  the  "residues" 
burner.  This  apparatus  is  capalde  of  refining  fiom  7  to 
8  tons  of  crude  pclriilcum  in  24  Imurs.  (."!.)  Cylindrical 
wrnught  iron  stills,  illustrated  in  Figs.  3  and  -i.  The 
till  A    is    5— Cm.    long,   and   has   a  diameter  of  2 — 3m. 


position,  and  in  sets  of  six,  one  above  the  other,  so  tliat 
the  entire  system  consists  of  24  pipes.  The  vapours 
which  enter  at  a,  are  distributed  in  the  head-jiiece  b, 
ana  passfiom  the  uppermost  set  of  pipes  to  the  lowest 
series,  meeting  at  ij,  b^,  and  tj,  and  so  on  untill  ij,  is 
leached,  frcni  whence  the  condensed  oil  flows  into  the 
receiver.  1  he  distillate  is  collected  in  closed  ves-sels, 
the  separation  of  the  water  from  the  oil  being  efl'ectid 
in  apparatus  .similar  in  piinciiilc  to  a  Florence  flask. 
An  ai range  uient  of  ihis  kind,  wliiih  admits  of  the 
siniultauciMis  ib.'.crvation  of  the  colour  <if  tlic  dis- 
tilled pioduct,  is  lepreseiited  in  Fig.  10.  The  oil  after 
leaving  the  condenser  at  u  runs  into  the  receiver  A. 
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The  water  is  removed  through  the  pipe  61,  the  uncon- 
densible  <;ases  escape  at  c,  whilst  tlic  oil  Hows  over  into 
(I,  and  from  thence  passes  tlirough  tlie  lantern  15  to  the 
diftcrent  receiving  vessels  by  way  of  pipes  1  to  5. 


Via.  5. 


Vic.  G. 


The  residnes,  caWedastatkihy  the  Russians,  and  masiil 
by  the  Tartars,  which  are  obtained  in  the  refining  of  cnide 
petroleum,  are  mainly  used  for  heating  purposes,  their 
fuel  value  being  almost  double  the  value  of  ordinary 
coal.  With  burners  of  ordinary  construction,  Ikilo.  of 
residnes  evaporates  about  l'2kilos.  of  water,  whilst  with 


Fig.  8. 


■X)i" 


Fic.  n. 

special  burners  it  is  possible  to  evaporate  from  14  to 
ISkilos.  To  refine  100  jiarts  of  crude  petroleum,  from 
,3  to  4  parts  of  residues  are  reiiuired.  The  principle  of 
the  ordinary  oil  burner  (see  Figs.  II  to  14)  consists 
essentially  of  an  arrangement  for  spraying  the  oil  by 
means  of  a  jet  of  steam,  the  size  and  form  of  the  Hame 


into  the  furnace  at  s.     When  the  burner  is  in  use,  the 

valves  o  and  /  are  opened  completely,  the  pressure  of 
steam  and  How  of  residues  being  regulated  by  adjusting 
the  cone/.  Tlie  ai)plication  of  this  burner  to  a  Cornish 
steam  boiler  is  represented  in  Figs.  Ki  and  17.  H  is  a 
store  tank,  and  N  a  ])ipe  which  supplies  the  oil.  D  is 
the  steiim  pipe.  The  air  necessary  to  support  the  com- 
bustion is  introduced  through  holes  in  the  furnace  door 
t.  Diagrams  IS  to  20  illustrate  the  oil  burner  devised 
by  Lenz.  D  and  N  are  the  inlet  pipes  for  steam  and 
residues  communicatin"  with  the  tubes  a  any  «i.  .7  is  a 
mi.xing  chamber,  clixseJ  at  the  top  and  bottom  by  screw 
covers  h.  o  are  rods  fitted  with  eccentric  ternunals 
working  the  slides  c  (see  Fig.  19).  This  arrangement 
serves  to  regulate  the  How  of  steam  and  residues.  The 
mouthpiece  v  is  a  horizontal  fissure  running  round  one 
half  of  the  cylindrical  chamber  r/.  The  burner  consumes 
from  .3  to  :V5kilos.  of  residues  (sp.  gr.  =0'ni,  flashing 
point  =  140°)  per  hour  per  horse  power.  Nobel  I'rothers 
employ  the  Sandgreeu  burner  (see  Fig.  '21).  Oil  and 
steam  are  introduced  through  N  and  1)  into  tlie  chamber 
A  15,  which  is  divided  by  tlie  partition/.  The  burner 
is  regulated  by  the  plate  /.-,  which  can  be  adjusted  by 
the  lever  h  and  bar  ;.      The  plate  /,i,   which  forms  the 

Fio.  11. 


U;:;^j^ 


j/^. 


Fig.  10. 

depending  on  the  construction  of  the  pipe  D.  A  burner 
freiiuently  employed  is  that  known  by  the  name  of  the 
Hrandl  system  (Fig.  I.'i).  N  is  the  inlet  fur  ibe  residues, 
and  It  that  fiu'  tbc  ste.im.  ISotli  meet  between/ ami /, 
which  can  be  adjusted,  and  pioject  a  tongue  of  Uanie 


outlet  for  the  steam,  does  not  admit  of  adjustment.  l!y 
withdrawing  the  plug  in  steam  m.ay  be  passed  through  g 
into  the  oil  chamber  A  for  cleaning  purposes.  For  loco- 
motives or  tubular  boilers  it  is  necessary  to  emjiloy  a  burner 
capable  of  disjiersing  the  flame  over  a  large  surface.  Figs. 
22  to  2.5  represent  an  improved  Lenz  burner  suitable  for 
this  pnrpo.se.  It  is  similar  in  construction  to  the  aliove 
burner  (Fig.  20),  the  only  difference  being  that  the 
mouthpiece  s  runs  round  the  whole  of  the  cylindrical 
chamber  (/.  l!y  this  modification  the  Hame  of  oil  pro- 
jected into  the  furnace,  instead  of  being  ]iointed,  is  made 
to  assume  the  sbajie  of  .a  ring,  and  consoi|uenlly  the 
effect  upon  the  jilatos  of  the  boiler  is  less  jjrejndicial. 
The  alteration  in  th<'  construction  of  the  mouthpiece* 
necessitates  a  iiKidilication  in  the  form  of  the  slides  .■  and 
(■,,  which  in  this  rase  are  cylindrical,  their  mode  of 
working  bci:ig  shown  in  Fig.  24.  Fig.  25  is  a  vertical 
section  through  diagram  2.'5  at  V)  and  N,  which  are  the 
steam  .and  oil  inlets.  In  order  to  clean  the  oil  chamber, 
steam  is  introduced  through  the  valve  /i.      Fig.  22  illiis- 

I  trates  a  further  modification  in  the  construction  of  the 
mouthpiece  of    the  burner.     Di.agiams  2ti  and  27  repre- 

[  sent  an  oil  burner  devised  by  llrandt,  suitable  for  loco- 
motives. 'I'lie  horizontal  disc  (t  tlivides  the  chamber  of 
the  burner  into  two  parts,  steam  being  introduced  into 
the  lower  part  at  U  and  the  re.sidues  into  the  upper  part 
at  N.  The  openings  at  (  are  regulated  by  the  di.sc  0,  a 
slight  revolution  of  which  either  incrca.scs  or  diminishea 
the  width  of  the  .-ipcrtures.  /  is  the  imiiitli  nf  the 
burner.  l''ig.  2.S  shows  the  same  luinu'r  /  in  tlu'  lire- 
bcix  of  a  bicomotive.  The  liurner  is  iilaced  in  the  centre 
of  the  hearth  /. ,  The  residues  ami  steam  are  intro- 
duced through  pipes  N  and  !>,  provided  with  the  valves 
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t.     To  work  a  train  with   twenty  loaded   trucks  about 
lOkiloa.  of  roHidiics  are  recjuired  lor  each  kih)ineter. 

Before  reliuin^',  the  crude  petroleum  is  settled  in  iron 
tanks  for  several  d.ays.  It  is  then  passed  throu^'h  ])ipe.s 
contained  in  the  vessels  in  which  tlie  residues  obtained 
in  the  process  of  distillation  are  cooled.  By  this  means 
the  oil  is  heated   to  a  temperature  varying  hetween  80^ 


lined  with  lead.  The  mi.\ture  of  oil  and  acid  is  agitated 
hy  the  intnxluction  of  com|)rcssed  air  into  the  liottoni  of 
the  washing  vessel.  The  oil  is  washed  with  acid  in  two 
operations,  the  waste  acid  from  a  previous  purification 
being  used  for  the  llrst  treatment,  and  fresh  acid  for  the 
second  washing,  the  ([uantity  of  acid  employed  being 
from  O'G  to  0  9  per  cent.     After  the  removal  of  the  last 


'r-}^ 


Fig.  is. 


Fic!.  20. 


and  130°,  and  may  be  transferred  to  the  hot  stills  almost 
ininiediatelv  afti^r  the  witlidr.awal  of  the  residues.  To 
facilitnte  the  distillation,  su[ierlieated  steam  is  intro- 
duced into  the  still.  The  purilic.ition  of  the  kerosene  is 
efl'ected  in  iron  cylindrical  vessels  having  a  conically- 
shaped  bottom  and  holding  from  100  to  200  tons  of 
oil.  Two  such  vessels  are  placed  alongside  each 
other,  one  .above  the  other.  The' washing  with  acid  is 
etl'ected  in  the  upper  vessel,  which  for  this  purpose  is 


acid  the  oil  is  washed  with  cold  water.  It  is  then  run 
into  the  lower  vessel  and  a^dtated  with  a  solution  of 
ciustic  soda,  having  a  sp,  gr.  of  1'28 — 135.  This  treat- 
ment is  rep:'ated  with  a  less  concentrated  solution  of 
alkali,  the  total  amount  used  de|iending  upon  the  quan- 
tity of  acid  contained  in  the  oil ;  with  careful  work  it  does 
not  exceed  0'3  per  cent,  of  Na  (>.  It  is  best  not  to  w.ash 
the  oil  with  water  after  the  treatment  with  alkali,  as, 
owing  to  the  decomposition  of  traces  of  soda  soaps  jn 
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solution,  the  oil  may  assume  an  opacity  which  cannot  be 
subsequently  removed  without  ditiiculty. 

For  the  examination  of  tlic  rodneil  kerosene  the  fol- 
lowing t«sts  are  in  vogue  :  Tlie  |iie.senee  of  organic  acids 
is  dctermine<l  hy  agitating  tlie  oil  witli  about  2  per  cent, 
of  a  solution  of  caustic  soda,  liaving  a  sp.  gr.  of  1'2  and 


Fig.  22. 


of  the  oil  is  effected  by  employing  Stammer's  instrument 
(see  Redwood,  this  Journal,  188.'),  77).  Good  kerosene 
should  be  C(dourlcss  and  water-clear.  To  test  the  oil 
photometrically,  Bunsen's  apparatus  is  used,  the  height 
of  the  llame  of  the  standard  candle  being  52mm.  The 
distillation  test  is  made  with  the  aid  of  Glinsky's  frac- 


FlG. 


Fig.  24. 

acidifying  the  alkaline  solution  after  settling.  The 
intensity  of  the  milkiness  ]iroduced  forms  tlie  criterion 
of  the  amount  of  organic  acid  present  in  the  oil.  To 
ascertain  whether  the  oil  has  been  perfectly  washed  with 


sulphuric  acid  it  is  .again  agitated  with  a  small  ([uantity 
of  alkali.  The  formation  of  a  white  emulsion  iiidieates 
aulUcieat  washing  ;  if,  however,  the  emulsion  assumes  a 
yellow  appearance,  it  shows  that  the  oil  has  been  insulli- 
tiently  treated  with  acid.     The  colorimetric  examination 


Fig.  25. 

tionating  apparatus,  the  distilling  llask  being  lilled  with 
250cc.  of  oil,  and  the  distillation  being  completeil  in  aliout 
two  hours.  The  tlasliing  point  is  mostly  iletcrmincd 
according  to  Abel's  test.      For  Russia  the  llasbing  [loint 


Fig.  28. 

of  kerosene,  which  has  hitherto  been  28—30",  has  recently 
been  reduced  to  25°. 

In  di.scussing  the  manufacture  of  lubricating  oils  froui 
tlie  petroleum  residues,  the  author  refers  to  the  paper  by 


Fig.  29. 
I.iutvk  which  appeared  in  Dimil.  Poh/t.  J.  25:},  4(i0  (see 
this  journal,  1885,  111).      The  residues  obtained  by  the 
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rectification  of  the  crude  petroleum  at  Balvu  represent  a 
tliin  liquid  oil  having  a  .^p.  gr.  of  0  90— Oni.  lieing 
aluio.st  free  from  p;irafiin  lliey  are  ■well  nila|itc(l  for  lliu 
manufacture  of  lubricating  oilf;,  nevertheless  only  10  per 
cent,  of  the  total  quantity  produced  (50  per  cent,  of  the 
crude  oil)  is  utilised  for  this  purpose,  the  remainder  being 
employed  as  fuel.     The  manufacture  of  lubricating  oil 


^  ^^  £r 


Fig.  30. 

involves  the  re-distillation  of  the  residues  and  i/urilica- 
tion  of  the  product.  The  distillation  is  ett'ected  in 
horizontal  wroughtiron  stills,  similar  in  construction  to 
the  stills  used  for  rchninpthe  crude  oil.  In  Fig.  29  A  repre- 
sents the  still,  which  is  {ii>m.  long,  r3ni.  deep  ami 
2m.  wide;  a  are  upright  tubes  conveying  the  vapours  to 
B,  thence  to  the  smaller  jiipe  I!i,  and  through  the 
"separator"  C,  and  the  pi]>e  c  to  the  condenser.  The 
oil  condensed  in  B  runs  away  through  the  pipe  6,  that  in 


Bi  through  6i,  and  that  in  C  through  Ci.  For  cooling  jnir- 
poses  condensers  of  the  usual  construction  are  employed. 
An  elfective  air-cooling  arrangement  is  shown  in  Fig.  30. 
The  vapours  enter  at  a,  and  pass  through  the  series  of 
bent  pipes,  which  allow  of  the  withdrawal  of  any  con- 
densed oils  by  the  branches  b,  cand  d.  These  commu- 
nicate with  the  coils  ij,  Ci,  and  d,,  which  pass  through  a 
water-cooling  apparatus.  Fig.  31  represents  an  air-cool- 
ing system  of  recent  origin.     It  consists  of  horizontal  iron 


e  ;  from  e  the  vapours  pass  through /and  thence  to  the 
condenser.  In  n,  b,  and  c  the  cooling  is  elVectcd  by  air, 
and  in  (/ and  f  by  liidh  air  and  water.  As  fuel  jietro- 
leum  residues  are  employed,  the  distillation  bein" 
assisted  at  the  end  by  the  introduction  of  superheated 
steam  the  temperature  of  which  should  not  exceed  .300°. 
The  consumption  of  residues  amounts  to  20  per  cent,  of 
the  charge  employed.  The  distillate  is  generally  frac- 
tionated in  the  following  manner  : — 


First  runnings  (solar  oil) 

Spindle  oil    

Engine  oil 

Cylinder  oil 


Sp.  Gr. 


10-15 

9 
10-12 

3-1 


0-870 
0-896 
0-911 
0-915 


At  a  large  refinery  the  following  products  are  ob- 
tained :— 


Per  Cent. 

Sp.  Gr. 

Solar  oil                    

10 
10 
25 
3 

0-897 

0-908—0-910 

Cylinder  oil 

0-91.)-0  918 

The  purification  of  the  lubricating  oil  with  .sulphuric 
acid  and  alkali  is  effected  in  iron  pots  A  (Fig.  .32)  lined 
witli  lead.  IJ  is  a  cylindrical  frame  to  which  the  stirrers 
b  are  attached.  These  agitate  the  mixture  in  the  man- 
ner indicated  by  the  arrows  in  the  diagram.  The  oil  is 
treated  with  2  to  3  per  cent,  of  coneentrated  sulphuric 
acid  at  30' ;  the  waste  acid  is  then  withdrawn  and  the 
oil  agitated  with  a  concentrated  solution  of  canstic  soda 
(20  H. ),  this  treatment  being  repeated  several  times  with 
a  less  concentrated  solution  after  every  washing. 
Finally  the  oil  is  washed  with  water,  and  dehydrated  in 
shallow  pans  heated  by  the  aid  of  steam  coils.  The 
author  concludes  his  paper  with  some  remarks  relating 
to  the  cost  and  latest  modes  of  transporting  the  diti'erent 
products  manufactured  at  Baku. — D.  B. 


Fig.  32. 

tubes  a  to  c,  which  are  6  to  7m.  long.  The  diameter  of 
the  tubes,  which  is  about  20cm.  in  a,  is  gradually  reduced 
to  about  10cm.  in  the  last  tube  c.  The  vapours  enter 
the  system  at  ai,  any  oil  condensed  in  a  being  withdrawn 
at  f«.j.  The  oils  condensed  in  b  and  c  run  away  at  ci,  and 
those  collected  in  d  and  c  are  removeil  through  the  pipe 


Comparison  betircen  Cfincaskin  and  American  Pctro- 
Iciiin.*  C.  Eugler  and  I.  Levin.  Dingl.  Polyt.  J. 
261,  29-34. 
The  question  as  to  the  illuminating  value  of  petroleum 
oils  of  different  origin,  if  burned  under  the  most  favour- 
able circumstances,  is  still  unanswered.  Although 
there  are  to  be  found  in  technical  journals  experiments 
in  that  direction,  the  different  specimens  of  oils  were 
examined  proniiscuou.sly,  just  as  they  occurred  in  the 
trade,  without  regard  whether  they  represented  the 
general  average  of  the  '  products  of  the  Caucasian  or 
American  petroleum  industry.  Other  investigators  ex- 
auuued  quite  arbitrarily  dillerent  fractions  of  an  oil, 
burning  them  in  the  same  lamp,  and  not  taking  into 
consideration  that  different  fractions  rcijuire  a  different 
construction  of  the  lamp  as  regards  the  quality  of  the 
wick,  the  admission  of  air,  and  so  forth.  Photometric 
tests  give,  of  course,  the  most  trustworthy  criterion  as  to 
the  value  of  an  oil ;  but,  to  answer  tlie  question  fully, 
an  examination  of  the  different  fractions,  their  capil- 
larity, their  rapidity  of  rising  in  the  wick,  and  their  visco- 
sity "  is  equally  necessary.  It  is  well  known  that 
petroleum-naphtha  has^  greater  illuminating  effect  than 
the  high-boiling  oils  ;  but,  on  the  oilier  hand,  a  higli 
percentage  of  naphtha  lowers  the  flasbing-point,  thereby 
increasing  the  probability  of  explosions.  The  regula- 
tions of  the  law  give  a  guarantee  against  the  llashing- 
test  being  too  low,  but  tlie  amount  of  high  boiling  oils 


*  See  also  Journ.  Soc,  Chem,  lad,  1886,  371. 
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can  only  be  estimated  by  a  fractionated  distillation. 
Talile  I.  shows  tlie  amount  of  dilVerent  fractions  in 
several  specimens  of  crude  )ietrolcum  oil.  Table  II. 
gives  a  com]iiirison  between  Caucasian  and  American 
"relined  iietroleum,"  as  occurring  in  commerce. 

Tlie  general  average  is  tlms  : — ■ 

Ueluw  150*    150— 290'    Above  290" 
Caucasian  petroleum      8    ..    SOB    ..    .i'4  vol.  per  cent. 
American  petroleum  16'9     ..    67'1 


2(i-0 


We  also  learn  from  Table  II.  that  Caucasian  petro- 
leum possesses  a  far  liighcr  degree  of  purity  than  its 
American  competitor.  l!ut  it  must  not  be  overlooked 
that  tlie  illuminating  value  docs  not  depend  ujion  the 
]iurity.  Un  the  contrary,  it  is  just  possible  that  the  high 
boiling  oils  of  the  American  petroleum  intluence  less  the 
illuminating  efl'cct  than  the  corresponding  fraction  of  the 
Caucasian  product.  The  flashing  test  of  the  portion 
distilling  between  150'  and  290°  is  also  considerably  in 
favour  of  the  Caucasian  petroleum — viz.,  450°  ami  29" 
respectively.  The  quantity  of  oils  distilling  between 
150"  and  2<)0'  is  :— 

Caucasian  petroleum    13'4  vol.  per  cent. 

American  petroleum    42'9  ,, 

The  American  relining  works  i)urposely  uiix  with  the 
normal  petroleum,  which  boils  between  150°  and  290°,  as 
much  as  jiossible  of  the  low  and  high-boiling  oils,  not 
only  to  increase  the  yield,  but  also  to  make  up  for  the 
unfavourable  cH'ects  of  these  admi.xtures — viz.,  a  low 
flashing-point,  high  specific  gravity  and  great  viscosity. 
— B.  H". 

Coiiipdvativr  Exjirriiiinits  on  tlir Piopeitics  of  Ciiucaskiii 
(Old  Annrivitii  I'l'trolciiiii.  C.  Knglcr  and  J.  Levin. 
Dingl.  I'olyt.  J.  261,  77— ST. 

The  conclusions  arrived  at  may  be  summarised  as 
follows;  —  (1)  Caucasian  jietroleum  gives  at  least  as 
much  light  as  American  oil  ;  (2)  Although  at  the  conj- 
mencement  American  petioleum  yields  a  brighter  light, 
there  is  considerably  less  diminution  in  the  light 
ati'orded  by  Caucasian  oil,  so  that  at  the  end  of  the 
exjieriment  the  latter  gives  more  light  than  American 
oil  ;  (3)  The  consumption  of  oil  for  a  given  illuminating 
ett'ect  is  a|iproximately  the  same  with  both  kinds  of  oil, 
but,  if  .anything,  it  is  slightly  in  favour  of  Caucasian 
oil  ;  (4)  As  a  rule,  less  satisfactory  results  are  obtained 
when  Caucasian  oil  is  burnt  in  lamps  adapted  for  the 
use  of  American  oil,  or  vue  rcrxii :  (5)  The  illuminating 
power  of  the  low-boiling  fractions  of  all  kinds  of 
petroleum  oil  is  greater  than  that  of  the  higher-boiling 
])ortions  ;  in  the  case  of  Itussian  oil,  however,  a  greater 
ditlerence  is  observed  in  this  resjiecf  ;  ((i)  The  fraction  of 
Caucasian  oil  boiling  under  150"  contributes  less  to  tlie 
illuminating  iiower,  and  the  fraction  boiling  above  300'' 
lias!  a  less  injurious  efieet  on  the  illuminating  power,  than 
the  corresponding  fractions  of  American  oil.  This  diU'er- 
ence  is  mainly  One  to  the  fact  that  American  oil  yields 
about  25  percent,  of  distillate  above  SOO*-',  wliilst  Itussian 
Iietroleum  does  not  contain  more  than  525  per  cent,  of 
oil  boiling  above  thi,s  temperature  ;  (7)  Although 
Kussian  oil  is  specilicijlly  heavier  than  American  oil, 
it  ascends  the  wick  more  readily  than  the  latter,  a  cir- 
cumstance which  the  authors  attribute  to  the  higher 
viscosity  possessed  by  American  petroleum— 1  15,  as 
comjiared  with  r07,  water  being  10. 

From  further  carefully -conducted  experiments,  the 
following  general  conclusions  were  drawn  : — I.  Com- 
]jarative  mca.--urenicnts  as  to  the  ilhiminating  (jualitics 
of  dilt'ereut  kinds  of  oils  only  possess  any  value  when 
they  are  carried  out  with  diilercnt  burners,  each  best 
suited  to  the  nature  of  the  oil  experimented  on.  II.  Also 
with  comparative  measurements  with  single  fractions  of 
the  oils,  burners  with  draughts  of  dill'eient  degrees  of 
velocity  must  be  employed.  III.  Almost  all  the  nu- 
merous mea.surcmcnts  nf  illuminating  ]iower  hitherto 
carried  out  with  oils  <if  diilercnt  origin,  and  with 
ditt'erent  boiling  fractiims,  if  one  and  the  same  iietroleum, 
possess  value  only  in  the  case  of  the  accidintal  .and 
narrowly  limited  conditions  atlorded  iu  the  use  of  one 


lamp ;  for  if  the  heavier  kinds  of  petroleum,  or  the 
higher  boiling  fractions  thereof,  be  tested  with  lamps  of 
greater  draught,  then  the  ratiosof  comparison  turn  round 
ill  favour  of  the  heavy  oils,  and  these  become  more 
powerfully  illuminating  than  the  lighter  ones.  The 
recently  geneially-ex])res.sed  opinion  that  the  lower- 
boiling  fractions  of  our  burning  petroleum  oils  are  of 
more  illuminating  power  than  the  higher-boiling  ones,  is 
a  baseless  <ine.  1\.  Separation  of  carbon  (smoke)  at  the 
wick  only  takes  place — (a J  When  the  iietroleum  is  com- 
posed of  constituents  of  too  extreme  a  character  with 
regard  to  the  boiling-point  ;  and  ('i^When  the  admission 
of  air  in  the  burner  is  too  weak,  considering  the  heaviness 
of  the  oil.  V.  The  test  by  di.itillation  and  the  determina- 
tion of  the  viscosity  furnish  the  most  important  key  for  a 
))reliminary  judgment  as  to  the  applicability  of  petroleum 
for  biirniug  in  certain  classes  of  lamps. — L).  IJ. 


A  Second   Thiou-cn.     R.  Demuth.     Ber.  19,  1857— 1859. 

All  endeavours  to  obtain  a  second  thiophendicarboxvlic 
acid  having  been  unsucces.sful.  the  author  attempted  to 
prepare  an  isomeric  thioxeu  in  order  to  determine 
whether  by  oxidising  the  two  methyl  groups  anew  dicar- 
boxylic  acid  could  be  obt.ained.  For  this  purpose 
Y-tliiofolen  was  converted  into  the  iodo-product,  and  the 
latter  mixed  with  methyliodide  and  sodium  contained  in 
an  ethereal  solution.  After  allowing  the  mixture  tostiind 
for  several  days  in  the  cold,  the  ether  was  expelled  and 
the  product  of  the  reaction  subjected  to  distillation.  On 
fractionating  the  distillate  a  new  thioxen  boiling  between 
138 — 140°  was  obtained,  having  a  .sp.  gr.  of  09777  at  21° 
compared  with  water  at  the  same  temperature.  Mes- 
singer's  thioxen  yields  a  diearboxylic  acid  on  oxidation  ; 
the  new  compound  is,  however,  completely  decomposed 
when  subjected  to  a  similar  treatment. — D.  B. 


Oil    Benzene    voniaininci    Thlophen.        C.    'Willgerodt. 
Journ.  Pract.  Chem.  33,  479. 

(Jn  passing  chlorine  into  commercial  benzene,  boiling 
at  SO — 85'',  without  addition  of  a  chlorine  carrier,  a  tur- 
bidity appears  ;  but  the  solution  soon  becomes  clear 
again,  and  shortly  afterwards  a  strong  evolution  of 
hydrochloric  acid  proves  that  a  substitutiim  is  taking 
place.  This  is  owing  to  the  thiophen  present  in  the  ben- 
zene, the  former  being  chlorinated,  for  no  hydrochloric 
acid  is  evolved  on  passing  chlorine  into  pure  benzene. 

The  author  has  tried  to  make  use  of  the  reaction  on 
a  large  scale.  Chlorine  was  passed  into  4kgrms.  of 
tolerably  pure  benzene,  which  contained  some  thiophen, 
for  four  hours  :  light  was  partly  excluded,  and  the 
solution  cooled  with  ice.  On  redistilling,  the  chief 
portion  went  over  at  SO — S5'-\  A  portion,  which  was 
freed  of  chlorine,  contained  no  more  thiophen.  There 
were  furthermore  obtained  :  at  85 — 95",  42grms.  ;  at 
95_110'',  53grms.  :  at  110—120",  7grms.  ;  at  120—130", 
ISgrnis.  ;  at  130—190",  .-lOgrms.  ;  at  190—210",  1.50griiis. 
F'rom  the  last  fraction  benzene  hexachloride  separated 
out  on  cooling.  It  is  .as  yet  undecided  whether  it  will 
he  ]M>ssible  to  prejiarc  pure  chlorothiophen  from  com- 
mcrci.al  benzene.  Combination  of  chlorine  with  benzene 
may  no  doubt  be  prevented  by  the  better  exclusion 
of  light,  and  by  reducing  the  time  for  chlorinating  to 
a  minimum. — A.  K. 


n.-COLOUEING  MATTEES  AND  DYES. 

llie  VomposilioH  of  Mmidida  liid.     1'.  Julius.     Her.  19, 

1305- 13(iS. 
HoFM.\NN  was  the  first  to  study  the  constituti(jn  of  this 
body,  which  he  considered  to  belong  to  the  rosaniline 
grimp,  having  the  formula  C;i„H^iN;iHCI.H;0.  The  sub- 
stance, which  is  the  hydrochloride  of  a  base,  was  purilied 
by  converting  it  into  the  sulphate,  and  re-crystallising 
from  alcohol  acidified  with  H^SOj.  The  author  is  led  by 
■a  series  of  careful  analyses  to  modify  the  above  formula 
of  llofmann's  to  CjiJb.jNjCl,  and  from  this  and  its  mode 
of  formation,  considers  it  to  belong  to  the  satiranines. 

-J.  B.  C. 
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Si/iiifiesis  of  Orcinol  from  Are  tone  Diccirhoxylic-ether. 
H.  Cornelius  anil  H.  von  Pechniann.  Ber.  19,  1446— 
1451. 

By  an  analogous  reaction  to  that  by  which  Baeyer 
prepared  phloroglucinol  from  malonic  ether,  the  authors 
liave  succeeded  in  synthesising  orcinol.  The  reaction 
j)roceeds  in  two  stages.  In  the  first  place  by  acting  upon 
acetone  dicarboxylic-ether  with  its  sodium  compound, 
conden.sation  follows  : — 


C.HsOOC-CHj.CO  CHi-CO;OC,H^    Nai 


HC-CO.CH...COOC..Hi 
I 
COOC.H, 

In  the  second  phase  a  si.\  carbon  ring  is  formed  by  union 
of  a  methylene  carbon  and  a  ketone  carbon  atom,  with 
elimination  of  water  : — 


C:,HiOOC-CH, 
CO. 


.  ■CH.-COOC.IIs 

-..cJo" 

I  I 

CH  =  -  CO  -  CH-COOC,H,. 


Tlie  condensation  occurring  in  one  of  the  two  directions 
indicated  by  the  dotted  lines.  In  the  third  phase  mole- 
cular change  occurs,  the  sodium  conijiound  of  dioxyphenyl- 
aceto-dicarbo\ylic  ether  being  formed. 

By  saponilication  of  tlie  etiier  carbonic  acid  is  at  the 
same  time  eliminated  and  symmetrical  dioxyphenyl- 
acetic  acid  is  formed.  To  obtain  orcinol  from  tliis  body 
it  is  only  necessary  to  distil  the  silver  salt  in  a  current 
of  CU._..'  The  resulting  compound  gave  the  melting  point 
and  all  the  other  physical  properties  of  pure  orcinol. 

—J.  B.  C. 

Thiophciiol  am!  the.  a-Naphthol  of  thr,  Thiop/ic/i  Orovp. 
A.  Biedermann.     Bcr.  19,  lUlo— 1020. 

The  author  em|)loyed  the  method  of  Otto  in  order  to 
obtain  tlie  mercaptan  of  thiophen  C4H:).S — SH. 

Thiophen  is  Hrst  converted  into  the  sulphonic  acid  by 
shaking  thiophen  dissolved  in  petroleum  ether  with 
strong  sulphuric  acid.  This  is  converted  into  thiophen 
.sulphonic  chloride,  and  then  by  the  usual  method  into 
the  zinc  salt  of  the  sulphinic  acid.  This  on  reduction 
with  zinc  and  hydrochloric  acid  gives  thiophen  sulplihy- 
drate,  which  may  be  distilled  ort'  by  steam.  It  is  a 
yellowish  oil  boiling  at  106°.  The  yield  is  very  small. 
It  gives  the  isatin  reaction,  and  with  di.izo-compounds 
condjines  to  form  colouring  matters.  As  Fittig  and  Jayne 
have  shown,  isoiihenyl-crotonic  acid  on  heating  gives 
anaphthol.  On  heating  thiophen  aldehyde  with  sodium 
succinate  and  acetic  anhydride  the  mass  becomes  brown 
and  COo  is  evolved.  After  extracting  the  unaltered 
aldehyde  with  ether,  and  adding  caustic  soda,  a  current 
of  C'OjWas  passed  through  the  solution, which  precipitated 
the  oxythionaphthene  as  a  Hocculent  mass.  This  was 
crystallised  from  ether.  Oxythionaphthene  combines  with 
diazo-compounds  to  form  colouring  matters.  In  most  of 
its  reactions  it  closely  resembles  anaphthol. — J.  B.  C. 


diphenyl  and  snlphonic  or  carboxyllc  acids  of  aromatic 
amines,  the  author  noticed  the  regular  formation  of 
intermediate  insoluble  compounds  wliich  were  converted 
— apparently  simply  on  standing  some  time — into  the 
colouring  matters.  Investigation  showed  that  these 
insoluble  substances  are  formed  when  one  molecule  of 
tetrazodiphenyl  reacts  with  one  molecule  of  the  aromatic 
amido-acid,  and  it  also  proved  that  when  these  bodies 
are  brought  together  with  an  alkaline  solution  of  a 
phenol  or  amine,  or  their  sulphonic  acids,  the  new  diazo- 
colouring  matters  are  at  once  formed.  These  new  inter- 
mediary compounds  have  the  character  of  anhydrides  of 
diazo-sulidionic  acids.  That  obtained  by  the  action  of 
1  mol.  tetrazodiphenyl  on  1  mol.  naphthionic  acid  has 
the  formula — 

.N=N . SO, 


A  New  Synthesis  of  Mixed  Azo-colouring  Matters  from 
Aromatic  Diamines.  Martin  Lange.  Ber.  19,  1097 — 
1700. 

O.  Wallach  and  Nietzki  {Ber.  15,  2825  ;  and  17,  343) 
have  described  the  formation  of  mi.xed  azo-compounds 
from  aromatic  diamines,  by  diazotising  the  monoaeetyl 
compound  of  the  diamine,  combining  this  with  a  phenol, 
removing  the  acetyl  group  by  boiling  hydrochloric  acid, 
again  diazoti.sing,  and  finally  combining  this  diazo-body 
with  either  a  phenol  or  an  amine.  This  process  has  the 
disadvantage  of  small  yields  of  the  substances,  because 
by  continued  heatingwitli  hydrochloric  acid  amidoazo-com- 
ponndsareconsideraldy  decomposed.  It  is  also  not  possible 
with  this  method  to  form  diazo-compounds  containing  as 
terminals  two  ditt'erent  amines.  From  the  following, 
however,  it  will  be  seen  that  this  can  easily  be  done, 
starting  from  compounds  of  the  tetrazodiphenyl  class. 
In  the  formation  of  colouring    matters   from   tetrazo- 


C(iH4- 


N  =  N-C,„H,    mh. 


It  is  almost  insoluble  in  water,  anmionia,  and  alkaline 
carbonate  solutions.  If  boiled  with  water  the  diazo- 
group  is  replaced.  Both  substances  thns  obtained  are 
colouring  matters  dill'ering  in  shade.  When  this  diazo- 
compound  is  brought  into  contact  with  a  phenol  or  amine 
in  alkaline  solution,  it  reacts  at  once  to  form  colouring 
matters,  according  to  the  following  equation,  for  ex- 
ample, with  ])henol : — 

C„Hi-N  =  N . SO3 

I  /  4-CeH,.OH-fNaOII 

=  HO.CoH4-N  =  N-CcH4-C.H,-N  =  N-C,oH„. 
NH„SO,Na-t-H,0. 

A  number  of  similar  colouring  matters  have  lieen 
patented  and  manufactured  by  Messrs.  Ewer  &  Pick,  of 
lierlin  ;  they  dye  direct  on  cotton.  As  from  tetrazo- 
diphenyl, so  can  similar  diazoanhydro-sulphonic  acids  be 
obtained  from  all  tetrazo-compounds  whieh  contain  the 
two  diazo-groups  in  para-position  to  each  other,  or  to  the 
junction  of  the  two  benzene  nuclei. — T.  L.  B. 


ti-NaphthiilaviincsulijhonicAcid.     S.  F'orsling.     Ber.  19, 

1715-1716. 
Bv  the  action  of  strong  sulphuric  acid  on  /j-naphtbyl- 
amine  at  140",  a  sulphonic  acid  is  obtained,  which 
crystallises  from  water  in  tine  white  needles.  The 
po"tassium  salt  Ci„H,.,NH..,SOaK  is  extremely  soluble  in 
'  water  and  forms  microscopic  needles.  All  the  water  of 
!  crystallisation  of  the  .sodium  salt  Cj  HoNILSO  Na  + 
4H.-,0  is  removed  by  standing  over  sulphuric  acid.  The 
barium  salt  forms  tine  needles.  The  free  acid  suspended 
in  a  mixture  of  alcohol  and  ether,  and  exposed  to  a  stream 
of  nitrous  acid,  is  converted  into  the  diazo-compound— 

This  diazo-corapound  boiled  with  hydrochloric  acid,  con- 
verted into  the  potash  salt,  dried  and  then  heated  with 
phosphorus  pentachloride,  gave  a  /i-chloronaphthalene- 
sulphonic  chloride,  melting  at  128—129'.  This  coni- 
poundisvcry  probablyidentical  with  that  described  by  K. 
Amele,  melting  at  1 29%  obtained  from  the  /3-chloronaph- 
thalenesulphonic  acid  derived  from  iS-chloronaphthalene. 
— T.  L.  B. 

On  the  Toluidines.  Leo  Lewy.  Ber.  19,  1717—1719. 
Aniline  combines  with  phosphoric  acid  to  form  only 
two  of  the  three  theoretically  possible  salts— viz., 
the  secondary  (CcH-NjoHsPOj  and  the  tertiary 
(CuH-NjsHsPOi  ;  on  drying,  the  latter  lo.ses  aniline  ami 
is  converted  into  the  former.  Paratoluidine  forms  only 
the  secondary  phosphate  (CjHaNlJlaPOi,  which  is  very 
insoluble  in  cold  wafer;  whilst  ortliotoluidine  forms  only 
the  more  easily  soluble  primary  salt  C.H.iN.HsPOj,  and 
never  the  secondary  or  tertiary.  When  a  solution  of  ortho- 
toluidinephosphateisshakenwithanilineorparatoluidine, 
the  orthotoluidine  is  liberated  and  secondary  aniline  or 
paratoluidine  phosphate   is  formed;    upon  this  fact  is 
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based  the  following  method  of  separating  the  toluidines 
in  conimeicial  tuluidine.  In  order  to  obtain  a  very 
jiure  orthotohiidine  it  is  well  to  use  an  excess  of  acid 
on  the  iiuantity  necessary  to  combine  with  tlie  para- 
toluidine  ]iresent.  lOOcc.  toUiidine,  containing,  for 
example,  35  per  cent,  paratohiidine,  are  well  mixed 
with  CScc.  of  a  21  per  cent.  ]ihosphoric  acid  solution  to 
form  the  secondary  paratohiidine  pliosphate,  and  with 
other  19;!cc.  phosphoric  acid  to  fcnni  the  primary  phos- 
phate with  live  jier  cent,  orthotohiidine;  .SOcc.  water 
!ire  then  added,  the  whole  well  shaken  together  and  left 
over  night.  The  mixture  must  be  cooled  during  the 
addition  of  the  acid.  The  orthotoluidine  liltered  and 
pressed  from  the  paratohiidine  phosphate  crystals,  and 
then  rectilied,  does  not  contain  sullicient  paratohiidine 
for  detection  by  llosenstiehl's  method. — T.  L.  13. 


sprouts,  still  with  leaf,  gathered  in  May,  August,  and 
September,  when  dried  and  tested  gave  the  following 
results : — 


A  Nev  Class  of  Azo-colourinq  Matters.     C.  A.  Martins. 
l!er.  19,  1755 — 1750. 

This  paper  is  of  a  controversial  nat ore,  di.scussing  and 
confirming  theresultsdescribed  by  Dr.  Lange  (see  abstract 
on  p.  4S1),  at  the  same  time  claiming  jiriority  of  invention 
for  himself  and  colleagues.  The  reaction  is  stated  to  be 
a  general  one  in  all  cases  when  tetrazo-diphenyl,  tetrazo- 
ditolyl,  or  tetrazo-dixylyl  salt.s  react  with  amines, 
jihenols,  or  their  sulphonic  or  carboxylic  acids. — T.L.B. 


New  Si/iit/icsis  of  Triphenylmethaiu:     II.   Griepcntrog. 
lier.  19,  1876. 

The  author  has  investigated  the  action  of  benzaldehyde 
im  toluene  in  the  presence  of  zinc  chloride,  the  object 
being  to  ascertain  whether  it  was  possible  to  effect 
partial  cimdeu.sation  of  the  bcnz;\ldehyde  with  the 
methyl  group  of  toluene,  in  which  case  it  was  antici- 
jiated  that  stilbene  would  be  formed,  C,jIIr,CII  =  CHC,;H5. 
It  was  found,  however,  that  the  hydrogen  atoms  of  the 
benzene  nucleus  only  were  eliminated,  hydrocarbons  of 
the  triphenylmetliane  group  being  formed.  On  applying 
this  re-action  to  benzene,  triphcnylmethane  was  obtained 
in  considerable  quantity,  its  formation  being  expressed 
by  the  following  equation  : — 

C6H5CHO  +  2Conc  =  H,0-^C,..II,CH(C„H,).,. 

—1).  B. 


Ah  Improvement  in  the  Manvfacture  of  a-  or  fi-Carhoiutph- 
thol  Arid  Allaliiie  Salts.  J.  Y.  Johnson,  London. 
Vrom  Dr.  C.  Kolbe  and  ('.  Kentsch,  lladebeul,  .Saxony. 
Eng.  Tat.  8155,  June  19,  ISSti.     4d. 

According  to  the  present  invention  the  carbonic  anhy- 
dride is  caused  to  act  on  the  alkaline  salts  of  a-  or 
(i  ii.aphtliol,  not  at  an  ordinary  temperature  as  in  Patent 
0134,  May  19,  1SS5  (this  Journal,  1SS5,  531),  but  under 
]>ressure  in  a  closed  vessel,  and  at  a  temperature  at  from 
1'20 — 145°,  by  which  means  the  alkaline  salts  are  in  a 
nascent  state  converted  into  the  respective  naphthol 
carbonic  alkaline  salts. — D.  B. 


v.— TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

T/ic  Fibri  of  the  German  Indiaruhhcr  Plants,     (i.  Kass- 
nir.     Arcliiv.  der  Pliarinacie,  1880,  224,  97. 

The  author  has  determined  the  amount  of  caoutchouc 
contained  in  the  Ascleplas  Cornutiu  (lh-cais>ic).  The 
fruit  shells  were  found  to  lie  lilled  with  long  silky  hairs 
(serving  for  the  dissemination  of  the  flat  brownish-red 
seeds),  which  from  their  beautiful  lustre  had  already 
excited  the  attention  of  many,  and  have  occasionally 
been  worked  up  into  textile  fabrics.  In  1700,  La 
Kouvicre,  of  France,  used  this  wool,  partly  alone,  though 
for  the  most  part  mixe<l  with  other  fibres,  for  sinnuing 
and  weaving  into  beautiful  silk-like  fabrics.  Fries,  of 
Miinsterberg,  and  Schnieber,  of  Licgnilz,  who  tried  to 
utilise  these  silk  plants,  found  that  besides  the  silky 
wool,  the  bast  of  the  ^4.sc/c;j(V(4'deserves special  attention, 
.since  when  ])roperly  ]irepared  it  is  |nire  white,  very 
lustrous,  and  well  suited  for  spinning  jmrposes.     The 


May. 

Aug. 

Sept. 

Extract 

Crude  eaoutcliouc   

Pure  eaoutcliouc 

247 
OliG 
0-15 

0-81 
143 

7-20 
2-37 
IGl 

— B.  H. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

On  the  (-'onsuniption  of  Acid  in  I)isrhar(iiiiif  hidiijo- 
blue  Prints.  V.  Langmann.  Dingl.  I'dlyt.  .1.  261. 
43—45. 

Foi;  discharging  indigo-blue  prints,  chromic  acid  is  now 
chiefly  used,  which,  printed  in  the  form  of  potassium 
cbromate,  i\nd  set  free  during  the  iiassage  of  the  goods 
through  acids,  bleaches  the  indigo.  The  acid  used  for 
discharging  is  a  mixture  of  sulphuric  and  oxalic  acids  ; 
the  Latter  on  account  of  its  reducing  power  ]irevents  any 
further  action  of  an  excess  of  chromic  acid.  The  pur- 
pose of  this  investigation  is  to  measure  tlie  consumption 
of  these  acids.  The  discharging  apparatus  u.sed  consis- 
ted of  three  vats.  The  tirst  vat  had  a  capacity  of 
about  300  litres,  was  lined  with  lead,  and  provided  with 
three  rollers  and  a  vertical  heating  jiipe.  It  was 
charged  with  fresh  acid  at  the  beginning  of  the  experi- 
meut,  and  during  the  experiment  replenished  gradually, 
i  first  with  .SOO  litres  of  spent  acid  from  the  jiri'viouH 
I  day's  work,  and  then  with  150  litres  of  fresh  acid  of  the 
j  same  compositiim  as  that  with  which  the  vat  was  first 
charged.  The  goods  passed  from  this  vat  through  the 
two  following  vats,  in  which  they  were  washed.  The 
following  analyses  show  the  composition  of  the  acids  : 
o,  the  fresh  acid  in  the  dischargiiiL;  vat  as  used  at  first 
and  at  last  ;  /;,  the  spent  acid  used  to  rejilenish  ;  i\  the 
composition  of  the  .acid  in  the  discharging  vat  when  1.50 
litres  of  acid  b  had  been  used  ;  (/,  the  same  after  the 
whole  300  litres  of  acid  b  had  been  used;  (/shoMs  the 
composition  in  the  vat  after  150  litres  of  fresh  acid  («) 
had  lieeu  added.  Sainjiles  (Ci,  tr^,  «■;,  .show  the  acidity 
of  the  washings  at  tlie  time  samples  c,  d,  and  e  were 
taken  : — 
Samples.  H-.SOj.  C,04H.,-F2H,0.  Wasliingf 

a 9-OS    7-77     — 

6 I0-2S    5-60    — 

c "-Oo    9S3    W,  04 

d 7-(«)    7-77    W..  045 

c 1I-3.'!    5-71     W-IO-76 

The  final  result  is  represented  by  the  samples  b  and  c, 
which  show  a  considerable  decrease  of  oxalic  acid  as 
compared  with  a.  Tlie  series  a,  b,  c,  shows  the  iiecu- 
liarity  that  the  amount  of  sulphuric  acid  decreases  from 
9  to  7 '05  jier  cent.,  althou'di  the  vat  was  fed  with  an 
acid  of  10  percent.,  and  the  amount  of  oxalic  acid  in- 
creases from  7'7per  cent,  to  9  53  per  cent.,  in  s]iite  of 
the  fact  that  the  vat  was  fed  with  an  acid  containing 
only  5 '(iO  per  cent,  of  oxalic  acid.  The  relative  (juan- 
tities  of  sulphuric  .acid  and  oxalic  acid  used  arc,  how- 
ever, evidently  advantageous,  the  oxalic  ,aeid  being  well 
utilised,  whilst  the  activity  of  the  mixture  remains  con- 
stant, owing  to  the  increase  of  the  percentage  of  sul- 
phuric acid.  

Action  of  Aromatic  Bases  upon  JItanf/ancsc  Broirn.     V. 
llettig.     Bull.  Soc.  Ind.  Mulhouse,' 1880,  174—175, 

Ik  a  piece  of  doth  dyed  with  m.anganese  be  ii.as.sed  tlimngh 
a  solution  of  aniline  hydrochloride  or  sulphate,  a  beautiful 
dcej)  black  is  obtained,  which  is  fast  to  .soap.  Xajibtbyl- 
amine  forms  under  similar  conditicms  a  juice,  ,'i-naplitliyl- 
amine  a  maroon  shade,  'i'he  auth(U'  has  experimented 
with  .a  series  of  aromatic  bases,  and  has  obtained  the 
following  results  : — Igrms.  per  litre  of  the  sulphate  w  ere 
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employed.  The  solution  was  acidified  with  O'igrni.  sul- 
phuric acid,  and  tlie  dye-bath  raised  from  the  ordinary 
temperature,  gradually,  to  .jo"  C,  for  three-ijuarters  of 
an  hour. 

1.  Aniline  alone  gives  a  deep  black. 

■J.  The  presence  of  the  methyl  group  in  the  ortlw 
position  does  not  modify  to  any  extent  the  shade.  It  is, 
however,  slightly  bluer  and  not  so  intense. 

3.  The  presence  of  methyl  in  tlie  meta  position  changes 
the  shade  to  violet  (meta-tohiidine). 

4.  The  methyl  group  in  tliey«n«  po.sition  gives  a  weak 
brown  shade,  not  very  fast  to  soap.  Other  methyl  groups 
have  no  sensilde  effect. 

o.  liases  which  have  the  methyl  groups  in  meta  and 
ortlio  positions,  adjacent  orthoxy lidine,  .symmetrical  meta- 
xylidine,  and  paraxylidine  ;  the  first  two  give  a  maroon, 
the  latter  a  very  pretty  grey. 

None  of  these  bases,  excepting  meta-toluidine,  have  a 
]iractical  value.  The  presence  of  the  hydroxy!  group  in 
the  ])ara  position  to  the  amido  group,  gives  a  fast  and 
brilliant  manganese  brown. — J.  B.  C 


Improvements  in  and  relating  to  I\Iordants  for  Use  in 
Di/eing  or  Printinq  Caliro  and  other  Fabrics.  H.  H. 
Lake,  London.  I-Vom  C".  N.  Waite,  Mass.,  U.S.A. 
Eng.  Pat.  6070,  May  4,  1SS6.  4d. 
Thi.s  invention  relates  to  an  improved  mordant  for  fixing 
aniline  or  other  dyes  on  cotton  yarn  or  cloth.  The  mor- 
dant consists  of  antimony  clissolved  in  lactic  acid,  and  is 
employed  in  combination  with  tannin  or  other  suitable 
materials.  Four  hundred  pounds  of  lactic  acid  (25%)  are 
mixeil  with  fifty  pounds  of  strong  nitric  acid  and  as 
much  powdered  antimony  as  the  acids  can  dissolve,  a 
small  excess  being  preferred  to  avoid  the  formation  of 
antimonic  oxide  instead  of  antimonious  oxide,  the  former 
not  being  soluble  in  lactic  acid.  On  completion  of  the 
reaction,  seventy  pounds  of  dry  carbonate  of  soda  are 
added,  which  neutralises  two-thirds  of  the  lactic  acid, 
and  does  not  precipitate  the  antimony.  In  cases  wliere 
the  acid  cannot  do  harm,  the  soda  is  not  added.  The 
goods  or  yarn  are  first  run  through  a  suitable  tannin 
bath,  slightly  washed,  and  then  treated  in  a  bath  of  the 
above  mordant.  For  deep  shades  the  inventor  uses 
4 — 5  pounds  of  lactate  of  antimony  per  hundred  pounds 
of  yarn  or  cloth.  It  is  claimed  that  the  antimony 
remains  in  solution,  if  the  bath  be  cold,  even  if  all  the 
acid  has  been  neutralised,  and  that  the  bath  can  be  com- 
pletely exhausted.  Also,  that  the  above  mixture  has 
many  advantages  over  tartar-emetic,  double  oxalate  of 
antimony  and  potash,  or  "  oxv-niuriate  of  antimony." 

-H.  A.  K. 


YII.— ACIDS,  ALKALIS,  AND  SALTS. 

Un  the  Action  of  Potassium  Sulphate  on  Metallic  Phos- 
phates at  Hicjh  Temperatures.  H.  Grandeau.  Ann. 
Chim.  Phys.lSSe,  8,  193. 
The  author  has  obtained  a  number  of  crystalline  com- 
pounds by  the  action  uf  excess  of  potassium  sulphate  on 
phosphates,  at  temperatures  of  SOO'  to  1500\  The  nature 
of  the  product  formed  depends  on  the  base  i)resent  as 
phosphate,  and  on  the  temperature.  The  phosphates 
studied  are  divided  into  three  groups,  according  to  the 
products  formed.  (1)  Phosphates  of  Ca,  Mg,  Zn,  Cd,  Pa 
and  Sr,  which  form  double  phosphates  of  the  formula 
MKPO,.  Barium  and  strontium  form  also  sulphates. 
(-2)  The  phosphates  of  Al,  Be,  Fe,  Ni,  Co,  Cu,  Mn,  Cr,  U 
yield  at  low  temperatures  double  phosphates  of  the  type 
MKPOj  ;  at  high  temperatures,  crystalline  oxides.  The 
last  three  metals  also  form  potassium  salts,  nianganate, 
chromate  and  uranate  respectively.  (3)  The  third  group 
includes  the  phosphates  of  Ce,  l)i  and  La,  which  yield 
phos]ihates  having  the  formula  MPO^'  at  low  tempera- 
tures, but  at  the  highest  temperatures  crystalline  oxides. 
A  large  number  of  crystalline  compounds  have  thus  been 
prepared,  and  the  author  has  succeeded  in  producing  the 
minerals  cryptolith  and  phosphocerite,  and  also  zircon 
and  cassiterite.  He  believes  that  it  will  be  possible  to 
prepare  spinel,  chrysobeiyl,  and  other  naturally  occurring 
alurainates. — S.  Y. 


Nev:  Mode  of   Formation  of  Peniathionic  Acid.     T. 
Salzer.    Ber.  19,  1C96. 

It  is  known  that  thiosulphuric  acid  when  liberated 
from  any  of  its  salts  is  almost  immediately  resolved 
into  sulphurous  acid  and  sulphur.  The  author  found 
that  on  adding  a  small  amount  of  potassium  arsenite 
the  decomposition  is  prevented  more  or  less  completely. 
The  solution  after  filtration  exhibits  the  reactions  of 
pentathionic  acid.  The  action  is  ascribed  to  the  pro- 
bable formation  of  intermediate  product  (As^OsS.,  ?). 
'  -D.  B. 

On    the    Dissociation    of   Caleiiini     Carbonate.      II.   Le 
Chatelicr.     Compt.  Eend.  102,  1243. 

The  alterations  in  the  tension  of  di-ssociation  of  calcium 
carbonate  produced  by  a  rise  of  temperature  have  never 
been  studied  up  to  the  present.  The  author  attempted 
to  fill  up  this  deficiency.  He  employed  a  thcrmo- 
electrical  element  for  mea.snring  the  temperature.  Cal- 
cium carbonate  in  difi'erent  states  (marble,  chalk,  or 
chendcally  precipitated)  showed  the  same  tension  at 
equal  temperatures,  the  equilibrium  being  produced  in 
less  time,  if  the  matter  was  in  a  very  fine  division.  The 
result  of  experiments  was  as  follows  : — 

Temperature.  Teiisiou  of  Biesociation. 

517'  27mm. 

610  J6 

625  56 

7iO  255 

715  289 

810  678 

812  763 

865  IXS 

The  tension  of  dissociation  therefore  equals  the  pressure 
of  the  atmosphere  at  about  812"  C.  On  heating  the 
substance  quickly,  the  temperature  even  rises  to  925°, 
where  it  remains  constant,  probably  owing  to  the  rapid 
decomposition  which  is  going  on,  and  which  absorbs 
much  heat.  The  author  observed  the  same  phenomenon 
with  gypsum  and  slaked  lime.  (Compare  similar  inves- 
tigations by  Kahlbaum,  Ber.  18,  3146). — S.  H. 


Improvements  in  ami  relating  to  the  Decomposition  bij 
means  of  Magnesia  of  Hie  Eesiducd  Ammonium  Chlo- 
ride of  the  Ammonia  Soda  Process.  W.  F.  K.  Weldon. 
From  Pechiney  &  Co.,  Salindres,  France.  Eng.  Pat. 
9227,  August  1,  1SS.5.  Is.  Id. 
In  the  ammonia  soda  process  the  mother-lii|Uor  from 
which  sodium  bicarbonate  has  been  separated  is  a  mixed 
solution  of  ammonium  chloride,  sodium  chloride, 
sodium  bicarbonate  and  ammonium  bicarbonate.  In 
order  to  recover  the  ammonia  from  this  liquor,  it  is 
heated,  whereby  all  the  ammonium  bicarbonate  is  dri\en 
off",  and  also  a  further  quantity  of  ammonium  bicar- 
bonate formed  by  the  reaction  of  sodium  bicarbonate  on 
ammonium  chloride.  The  remaining  solution  only  con- 
tains sodium  and  ammonium  chloride,  from  which  all 
the  ammonia  is  liberated  by  the  addition  of  milk  of 
lime.  The  chlorine  of  the  ammonium  chloride  is  thus 
converted  into  calcium  chloride.  The  latter,  however, 
is  a  body  from  which  it  is  not  yet  possible  industrially 
to  separate  its  chlorine,  while  mcons  are  known  to 
recover  chlorine  from  magnesium  chloride.  The  inven- 
tors therefore  endeavoured  to  replace  lime  by  magnesia. 
But,  although  lime  readily  decompo.ses  ammonia  com- 
pounils,  the  same  cannot  be  said  of  magnesia,  if  the 
latter  be  used  for  that  purpose  in  the  same  manner  as 
lime.  If  the  conditions  of  proceeding  are  altered,  mag- 
nesia decomposes  ammonia  salts  nearly  as  readily  as 
lime,  and  the  present  iuvention  consists  in  treating'the 
mother -liquor  under  conditions  securing  those  objects. 
Ammonium  bicarbonate  is  first  driven  oil'  by  heating, 
and  a  sullicient  quantity  of  magnesia  is  then  added. 
The  mixture  of  magnesia  with  solution  of  ammonium, 
and  sodium  chloride  is  then  passed  through  a  series  o 
compartments,  all  the  while  being  so  agitated  as  to 
keep  its  magnesia  in  suspension.  Steam  is  passed 
throu^di  the  mixture,  but  travelling  in  the  opposite 
direction,   and  special   care  is  taken  to   maintain  the 
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temperature  of  the  compartments,  that  in  none  of  them 
condensation  of  the  steam  may  take  phice.  An  apparatus 
upon  these  principles  is  ilhistrateil  in  tlie  annexed 
drawings,  where  Fig.  1  is  a  vertical  section  along  the 
line  A  B  ;  Fig.  2  is  a  horizontal  section  along  the  line 
£  F  of  Fig.  1  ;  Fig.   3  shows   the  whole   apparatus   in 


centre  of  them  all  pa.sses  the  vertical  sliaft  n,  working 
an  agitator  in  each  of  them.  Fig.  5  shows  a  vertical 
section  of  C".  The  shaft  /(  is  surrounded  by  a  hood  ::, 
and  outside  of  it  and  enclosing  it  is  a  somewhat  similar 
hood  X.  The  mixture  of  steam  and  ammonia  which 
passes  oir  from  the  \essel  C-   is  therehy  compelled  to 


elevation  ;  Fig.  4  is  a  horizontal  section  along  the  line    pass  lirst  into  the  conical  part  of  c,  then  rises  to  the 


E  —  — 


^ 


^^<Z^ 


K  L  of  Fig.  3.  A  A  are  two  vertical  boilers:  C,  C^, 
C^,  C*,  C  ,  are  a  series  of  vessels  superposed  one  above 
the  other  and  surrounded  by  masonry.  With  the  boilers 
A  A  they   form  a  distilling  column.      The   products  of 

only 
pass  by 
iiu:  lilies  \i  ana  ii  ijiroii;.jii  me  passages  n  it  H  and 
K  K  K  into  the  Hue  L,  and  thence  to  the  cliimney.  By 
thus  traversing  the  spaces  between  the  vessels  C  and 
the  masonry,  the  contents  of  tiie  ves.sels  C  are  kept  at 
such  a  temperature  that  no  .steam  can  condense  in  them. 
The  five  vessels,  C  to  (,'S  are  all  alike.      Through  the 


A  A  they   form  a  distilling  column.      The   product 
combustion  from  tlie  lircplaces   B  B  (Fig.  1)  play 
u]ion  the  lower  part  of  the  two  boilers  and  then  pas 
the  flues  (!   and  II   througli  the   pas.sages  II  H  H 

1.'   1-    I-   :.,.,.  41...  ji 1      1  i\ *„  .1..,  .,1.: 


cylindrical  )iart  of  that  hood  and  then  passes  down 
into  tlie  liquid  contained  in  C"  by  the  annular  sjiace  be- 
tween .:  and  .r,  finally  issuing  either  from  under  the  rim 
of  the  conical  jiart  of  .'■  or  through  lioles  near  its  lower 
edge.  In  the  bottom  of  each  of  the  five  vessels  C  to 
C°  is  a  kind  of  slide  valve  M  (Fig.  C),  by  which  from 
time  to  time  the  contents  of  the  vessels  C  are  trans- 
ferred into  C*,  those  of  C  into  C^  and  so  forth. 
The  vessel  1)  (Fig.  1)  is  also  furnished  with  an  agitator. 
Near  the  bottom  is  a  circular  pipe  t,  perforated  with 
holes,  which  is  connected  with  V''  by  means  of  pipe  y. 
Liquid  from  D  can  be  run  into  C'  by  a  pipe.     In  work- 
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in"  this  apparatus  the  mixture  of  steam  and  ammonia  I  the  further  quantity  of  ammonia  which  it  carries  off 
(lisenijaged  in  A  A  passes  into  the  perforated  circular  from  C.  In  thus  traversing  the  vessels  C  to  C"'  suc- 
pipe  "c  c,  placed  near  the  bottom  of  C,  and  then  cessively,  it  continually  gathers  more  and  more  vapour 
rises  upwards  through   the  liquid  wliich   is   contained  ,  of  ammonia  without   losing  any  of   its  steam,  so  that 


;<^-:- 


FK!.    2. 


Fig.  3. 


in  that  vessel.  Tlic  contents  of  C  being  maintained  at  [  the  lii(uid  in  tlie  ditlerent  vessels  C  does  not  hcconie 
such  temperature  that  steam  cannot  condense  in  it,  all  I  diluted  when  reaching  A  A,  in  which  it  is  concentrated, 
the  steam  passes  into  C-,  accompanied  by  the  vapour  of  When  the  liquor  in  .\  A  has  reached  that  degree  of 
ammonia  which  pa.s.sed  oil'  with  it  from   A  A,  and  with  '  concentration  that  sodium  chloride  commences  to  salt 
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Fig.  6. 
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oat,  all  its  ammonia  has  been  ilriven  ofT  and  the  con- 
tents of  A  A  is  then  partially  discliarf;ed,  and  that  of 
C  inn  into  the  boiler  A.  The  contents  of  ('-  is  then 
transferred  into  C,  the  contents  of  C'  into  C-  and  so 
forth,   whereas  the  vessel   D   is  re-charged   with   new 


On  evaporating,  the  foreitrn  salts  separate  out  and  are 
tished  ont.  and  on  allowing  tlie  liquor  to  cool,  ani- 
nioniuiu  bichromate  crystallises  out.  The  salts  tished 
out  are  utilised  for  fusins  fresh  batches  of  chrome  ore. 

-S.  H. 


Fig.  6. 


mother-liquor,  from  which  ammoninm  bicarbonate  has 
been  previously  dri\en  ott'.  A  quantity  of  magnesia 
equivalent  to  the  amount  of  ammonium  chloride  is  then 
added  to  the  liquor  in  L),  and  the  process  of  distilling  at 
once  continued.  The  mixture  ot  steam  and  ammonia 
passes  from  D  cither  into  a  condensation  or  into  a  recti- 
fication apparatus,  as  may  be  preferred  in  eacli  particular 
case. — S.  H. 


Iiiiprurcineiits  in  Mode  of  Procedure  for  Decomposinrj 
bi/  Mar/nesia  the  Mot/ter-lirjuor  of  the  Aminoma  Soda 
Process.  W.  F.  R.  Weldon.  From  Peehiney  iV:  Co., 
Salindres,  France.  Eng.  Pat,  9S31,  August  19,  18S5. 
8d. 

A  L'lTER.AL  REPETITION  of  I  he  preceding,  but  Under  an 
altered  title. —S.  H. 


Proiais  and  Ajipanttus  for  Distilling 
C.  Wren,  New  York.     "       "^ 


Improremenisiti  the  Manvfacture of  Anvnomnm  Biihro- 
mnte.  .1.  Hood,  London.  Eng.  Pat.  10,700,  Septem- 
ber 9,  18So.     6d. 

Chrome  ore  is  furnaced  in  the  customary  manner  with 
soda  salts  for  tlie  manufacture  of  sodium  chromate,  and 
the  resulting  mass  li.xiviated.  To  the  solution  thus 
obtained  two  equivalents  of  acid  are  added — that  is  to 
s.ay,  double  the  aiiinunt  of  acid  requisite  to  convert 
sodium  monochroiiiate  into  bichromate.  Ammoniacal 
gas  is  then  pas.sed  into  this  solution,  until  all  the  free 
acid  is  saturated.  The  solution  now  contains  a  bichro- 
mate and  a  sulphate,  chloride  or  nitrate,  according  as 
sulphuric,  hydrochloric,  or  nitric  acid  was  the  acid  used. 


8d. 


or  UistilLmq  Aiiiiiionia.     W. 
Eng.  Pat.  6999,  May  25,  1880. 


The  object  of  this  invention  is  to  convert  the  gas  pro- 
duced by  the  distillation  of  ammoniacal  liquor  into  pure 
anhydrous  ammonia  without  the  use  of  comjiression 
pumps  or  similar  devices.  .Vmmonia  water  is  heated  in 
a  still  made  of  strong  boiler  plates,  and  capable  of  with- 
standing a  very  high  pressure.  The  gases  evolved  are 
carried  away  by  an  upright  pipe  extending  from  the  top 
of  the  still  to  a  height  of  at  least  forty  feet  above  the 
base.  The  upright  pipe  is  in  connection  with  a  coil, 
which  enters  the  to]i  of  a  receiving  tank  and  extends 
nearly  to  the  bottom  of  it.  Cold  water  is  made  to  trickle 
over  the  surface  of  the  coil  and  the  tall  upright  pipe. 
In  the  course  of  distilling  ammonia,  gas  and  steam  is 
driven  into  the  upright  pipe,  but  the  latter  is  soon  con- 
densed, owing  to  the  "reat  height  to  which  the  upright 
pipe  is  carried,  as  well  as  by  the  eflect  of  the  «ater 
trickling  over  the  outside  of  the  pipe,  and  falls  back  into 
the  still,  leaving  the  ammoniacal  gas  to  pass  through  the 
cooling  worm  into  the  receiver,  where  it  is  liijuetied  by 
the  continuous  pressure  from  the  still.  — S.  H. 


Improved  Means  of  or  Ajiparafiis  for  Distributing  or 
Convci/ing  Acids  or  other  Liijuors  to  the  Cisterns  or 
Tanks  of  Chemical  Totccrs,  or  to  Vats  or  other  Hccej)- 
tarles.  J.  Brock  and  E.  Save,  Widues.  Eng.  Pat. 
U,492,  September  26,  1885.   'Sd. 

A  CLOSED  BOX  A  (Fig.  1)  lined   with  a  suitable  anti- 
corrosive  metal  or  material  is  divided  into  a  number  of 
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compartments  B,  radiating  from  the  centre  from  a  hollow  G  is  SD  arranged  that  on  rotating  tlie  sliaft,  tlie  openings 
space  C  to  (lie  edge  of  the  hox.  Pipes  D  lead  from  each  |  H  in  the  drum  G  may  be  brought  over  any  rei(Uired 
division   to   the  corresponding  cisterns.      Through  the  ;  division   B  in  the  distributing  box  A.     A  pipe  J  passes 


Vm.  2. 


I 


Fia.  i. 


K 

Fig.  .S. 

1                         c      8 

Fig.  5. 
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hollow  space  C  passes  a  vertical  shaft  K,  exlending 
above  the  radial  divisions  B,  and  carrying  a  rotating 
ilrum  G,  having  ojienings  H  in  its  bottom.     The  drum 


tliniugh  the  cover  of  A,  dipping  into  the  drum  t;,  and 
it.s  other  end  is  cimnectcd  to  a  suitable  device  for  supply- 
ing li(|Uor  to  ti.  The  vertical  shaft  F  carries  a  bevel  L  at 
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its  end,  gearintr  witli  anotlier  bevel  wlieel  M,  carried  V)y 
ii  horizontal  sliaft  X  [iroceeding  to  tlie  eii.cine  room,  and 
carrying  at  its  otlicr  end  another  bevel  wlieel  O  gearing 
with  a  wheel  P,  on  an  upright  shaft  if,  and  carrying  at 
its  top  a  pointer  S  and  handles  T  to  move  the  pointer 
over  a  dial  U,  divided  to  correspond  with  the  number  of 
divisions  B  in  the  box  A.  A  modilication  of  the  fore- 
going apparatus  is  shown  in  Figs.  2,  3,  4,  5.  lu  place  of 
the  drum  an  oblong  rectangular  box  G,  liaving  an  open- 
iiig  H  in  its  bottom,  and  sliding  over  a  corresponding 
distributing  box  A',  with  divisions  ]>,'may  be  used. 
The  sliding  box  can  be  moved  by  a  rack  ai;d  pinion  and 
attached  to  a  balance  weight  Y  or  by  cords,  ropes  or 
chains  passing  over  pulleys  W,  and  moved  by  wheel  X 
carrying  a  pointer.  The  box  is  connected  with  a  dial  as 
before  described,  so  as  to  indicate  the  numbers  of 
divisions  to  be  supplied,  the  movement  of  the  handles 
operating  the  sliding  box. — S.  H. 


Improvements  in  t/ic  Mainifacturc  of  Snlplmric  Acid. 
H.  H.  Lake,  London.  From  U.  Cummings,  New 
York.     Eng.  Pat.  7355,  June  1,  1SS6.     4d. 

This  invention  has  for  its  object  the  manufacture  of 
sulphuric  acid  from  gypsum,  obtaining  hydraulic  cement 
as  a  by-product.  Gyii.sum — i.e.,  calcium  sulphate  and 
clay  are  intimately  mi.\ed,  and  the  nii.xture  is  moulded 
into  blocks  by  means  of  a  small  quantity  of  water.  The 
mass  is  then  calcined  in  a  suitable  kiln,  when  silica 
combines  with  lime  and  alumina,  producing  a  hydraulic 
cement,  whereas  the  sulphuric  acid  is  expelled  either  in 
the  form  of  vapour  or  it  is  decomposed  into  sulphurous 
acid  and  oxygen.  These  gases  are  convertied  into  sul- 
phuric acid  by  the  usual  method.— S.  H. 


Tin.— GLASS,  POTTERY,  AND  EARTHElfWAIlE. 

Fire-clay  and  Fire-clay  Wares.     Dingl.    Polyt.  J.  261, 
35—43. 

C.    BisCHOF    publishes  two  analyses  of  tire-clay   from 
Eisenberg,  -Nvhich  had  the  following  composition  : — 


AI2O3 

Si02.  chemically  combined 
SiOj,  mechanically  mixed 

MgO    

CaO 

FeaOa  

K2O 

Loss  on  igniting   


5-10% 

21-02  % 

5-11 

30-53    . 

81-59 

31-19 

009 

0-10 

0-20 

0-37 

0-21 

0-87 

0-61 

2-10 

3-71 

7 -38 

H.  Seger  (Thonindiistric  Ztg.  1SS6,  170)  examined 
the  black  clay  from  Loctbaiii.  It  is  darkish-brown,  very 
plastic,  and  after  burning  of  a  very  white  colour.  It 
tested  thus  :  Si(J.,  5(5-09  perceut.,  Al,();,  3010  percent., 
Fc-j<  ).j  0-7(i  per  cent.,  CaO0-3.s  per  cent.,  MgU  trace,  K.O 
Otii)  per  cent.,  H.jO  and  organic  matter  i'2'2'2  per  cent 
It  therefore  consisted  of  80-15  parts  clay  proper,  l!)-'20 
paits  quartz,  and  065  parts  felspar.  The  <'lay  proper  is 
jompo.sed  of :  SiUo  45-30  percent.,  A1.,0:,  37-24  per  cent., 
FeA  0-94  per  cent.,  CaO  6-47  per  cent,,  KjU  0-86  per 
cent.,  \\X)  1518  per  cent.  The  same  investigator 
(Thoniiidustrie  Ztq.  1886,  135)  i)repared  standard  cones 
for  the  determination  of  high  teinjieratures  in  the  jiotf ery 
oven.  The  attainment  of  a  certain  heat  is  estimated  by 
the  fusing  of  a  glazing  mixture  of  known  composition. 
The  analysis  of  the  materials  of  which  the  cones  were 
made  was  as  follows  ; — 


No.  I.  was  remarkably  fireproof,  and  goods  made  of  it 
did  not  alter  their  shape,  when  heated  up  to  the  fusing 
point  of  platinum.  The  unctuous  clay  (No.  II.)  swelled 
up  at  that  temperature.  Clay  from  Brissen,  dried  at 
120°  C,  tested  thus  :  AI2O3  39-93  per  cent,  SiO,.  44-.S8 
percent.,  MgO  008  jiercent.,  ('at*  0-21  percent.,  Fe,0:i 
0-99  per  cent.,  K^O  0  52  per  cent.,  CaO  ou  igniting  13-03 
per  cent.  This  clay  is  also  very  fireproof.  Besides  the 
chemical  analysis,  it  is  well  worth  while  to  examine 
clay  for  its  physical  properties.  If  the  specific  gravity 
of  burnt  fire-clay  is  high,  it  will  resist  the  action  of  heat 
better  than  the  lighter  and  more  porous  kind.  If 
moderately  burnt  clay  shrink.i  considerably  at  a  much 
increased  heat,  goods  made  of  it  will  be  of  an  inferior 
quality,  and  such  clay  is  quite  useless  for  arch  bricks. 
The  i>ower  of  absorption  is  also  important.  If  lire-clay 
absorbs  liquid  slags  easily  it  will  not  resist  the  heat  well. 


Rnrstiauil 
Felspar. 

Kaolin, 

Norwegian 
Quartz. 

Carrarian 
Marble. 

SiOs   

AliO., 

Fc.,0:i 

CaO   

MgO  

K.iO    

61-32 
1911 

0-11 
trace 

0-3S 
12-90 

210 

0-57 

10-87 
38-56 
0-83 
trace 
trace 

1       1-00 

12-73 

98-52 
101 
0-01 

0-10 

1-00 
0-12 

51-9:; 

0  21 

Na..O 

Loss  on  igniting 
CO- 

13-70 

F'or  the  sake  of  computing  the  formulas,  mentioned  later 
on,  these  minerals  were  considered  as  chemically  pure. 
If  one  equivalent  of  felspar  be  mixed  with  one,  two,  or 
three  equivalents  of  calcium  carbonate  the  following 
formulas  represent  the  mixtures,  in  which  the  alkaline 
Mux,  potash  and  lime,  is  combined  under  the  common 
heading  EO  : — 

(1.)  KO,A1..0a,6SiO..  +  CaO,COo 

=  KO,0  -SALGs.aSiO;  -f  COj. 

(-2. )  KO, Al^Os.eSiO.. -I- 2CaO,C02 

=  KO,0-33Al.O3,2SiO.,-i-2COj. 

(3.)  KO,AljO;„6SiOj  +3CaO,C02 

=  IlO,0-25AliOa,  1  ■5Si02-^  3C0i. 

According  to  our  present  knowledge  we  should  expect 
that  mixtures  containing  more  llu.x  and  less  alumina 
and  silica  than  felspar,  would  be  more  easily  fusible 
than  felspar.  The  latter  contains  one  ecjuivalent  of 
alumina  and  si.x  equivalents  of  silica,  whereas  the 
mixtures  mentioned  above  represent  a  trisilicate  and  a 
one-and-a-half  silicate  with  one-half,  one-third,  and  one- 
quarter  equivalent  of  alumina.  These  mixtures,  how- 
ever, proved  to  be  less  fusible  than  felspar,  and  their 
fusing  point  rose  with  a  decreasing  percentage  of  silica 
and  alumina.  The  addition  of  kaolin  or  quartz  raises 
the  fusing  point  of  felspar,  whereas  the  simultaneous 
addition  of  lime  and  kaolin  diminishes  it  considerably. 
For  the  .sake  of  the  following  experiments  the  dift'erent 
glazing  mixtures  were  finely  powdered,  moulded  in  the 
shape  of  tetrai'der  of  5cm.  height  and  2cm.  edge  length, 
fastened  to  a  fire-clay  plate,  and  exposed  to  a  heat  equal 
to  that  of  fusing  felsjiar.  Table  I.  shows  the  result ;  the 
first  group  contains  felspar  and  quartz  in  the  ]iroportiou 
of  their  equivalents  as  1  to  6  ;  the  amount  of  kaolin  is 
varied  and  rises  half  an  equivalent  every  time.  In  the 
three  following  groups  the  ]iroportion  between  felspar, 
quartz,  and  kaidiu  remains  the  same,  but  an  addition  of 
one,  two,  and  three  equivalents  of  calcium  carbonate  is 
made.     The  groups  5  to  8  contain  12  equivalents  of  .silica. 
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TABLE    1. 

(The  mark  *  denotes  the  most  eiisily  fusible  mixture  of  each  group.) 


1 
Fbsixu  Mixtukk  consists  of 

\             CoRRKSl'OKUlNtJ   WITH 

No. 

n 
1° 

a? 

& 

3 
"a 

Is 

=  2 

> 

s  - 
•I" 

s 

s 

KjO. 

CaO. 

AljO^. 

SiO,. 

Remakks. 

I 

c 

1 

1 

12 

\tt 
16 

(i 
G 

10 

— 

I 
1 

— 

1-5 
2-0 

13 

14 

None  of  the  cones  in  (his  group  were  fused,  but 
y  the  cone  Ic  had,  after  heating,  a  porcelain-like 
appearance. 

ic 

G 

li 

- 

1 

- 

2-0 

15 

•^ 

2 
'2« 

i; 

6 

05 

1 
1 

0-5 
Oo 

0-5 
0-5 

0-5 

075 

60 
6-5 

1   [   Fused  to  a  round  bead. 

26 

. 

u 

10 

I 

05 

0-5 

10 

7-0 

Fused,  but  original  shape  still  distinguishable. 

2c 

u 

IJ 

1 

0-5 

0-5 

1-25 

7-5 

Not  fused. 

3 

li 

2 

033 

0-66 

033 

10 

;  /      Fused,  but  the  original  shape  is  still  dlstiDguish- 
l  able  :  disposed  to  devitrification. 

*3a 

u 

0-5 

2 

0  33 

0-66 

O-o 

4-33 

Fused. 

36 

6 

10 

2 

0-33 

0-66 

0-66 

4-66 

Fused. 

3c 

G 

15 

2 

0-33 

0  66 

083 

50 

Fused,  original  shape  still  distinguishable. 

4 

6 



3 

025 

0-75 

0-25 

30 

Partly  fused. 

la 

^ 

« 

05 

3 

0-25 

0-75 

0-38 

3-25 

Fused  to  a  bead;  disposed  to  devitrification. 

'lb 

G 

10 

3 

0-25 

0-75 

0-50 

3-50 

Fused. 

Ic 

1 

c 

1-5 

3 

0-25 

0-75 

0-G3 

375 

Fused  ;  disposed  to  a  devitrification 

'0 

12 

1 

1 

18 

\ 

5a 
J6 

12 

r' 

05 
10 

- 

1 
1 

- 

1-5 
2-0 

19 
20 

None  of  tJic  cones  were  fused  :  but  the.v  sliowcd 
-  a  porcelain-like  appearance.  No.  5  being  glazed 
best  of  all. 

X 

12 

1-5 

- 

1 

- 

2o 

21 

^ 

6 

J 

12 

J 

0-5 

0-5 

Oo 

9 

Fused,  original  shape  is  still  distinguithable. 

'lia 

12 

05 

1 

0-5 

0-5 

075 

9-5 

Fused  to  a  bead. 

06 

12 

ro 

1 

0-5 

0-3 

1-0 

10 

Partly  fused. 

6c 

12 

15 

1 

0-5 

0-5 

1-25 

lOo 

Only  fused  at  the  top. 

7 

12 

_ 

2 

0-33 

0-6fi 

0-33 

6-0     [ 

Fused,  original  shape  still  distinguishab 

7a 

1 

12 

0-5 

•> 

0-33 

0  66 

0-50 

633 

) 

•76 

12 

10 

2 

0-33 

0-66 

0-66 

0-66 

L   Fused  to  a  round  bead. 
) 

7c 

12 

15 

2 

033 

0-66 

0-83 

70 

8 

12 



3 

0-25 

075 

0-2o 

4-5 

8a 
•S6 

12 
12 

0-5 
10 

3 
3 

0-25 
0-2o 

075 
075 

038 
0-50 

1  75 
50 

All  the  cones  of  this  sroiip  easily    fiutd  to  n 
'  round  bead. 

8c 

12 

1-5 

3 

0-25 

075 

003 

5-25 

i 
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AYe  learn  from  these  experiments  that  a  glazing  mix-  I 
tine  will  fuse  easily,  if  there  be  a  certain  and  definite 
liro|iortion  of  ahiniina  and  alkaline  thix  present.  This 
fact  becomes  still  more  evident  in  Table  II.  of  exiieri- 
nients,  where  mixtures  were  iirepared  with  a  constant 
<iuantity  of  Hux  (0"2K.>U  and  OSCaU)  and  uniformly 
incre.ising  pcreentajje  of  silica  and  alumina:  — 

TABLE     II. 

(The  mark      denotes  the  most  easily  fusing  mixture  of  each 
group.) 


No. 

c 

9a 
9b 
♦9c 
9rf 

10 
10a 
106 
•10c 
lOd 

11 

llo 

lib 

•lie 
Ud 

12 
12a 
126 
•12c 
12rf 

13 
13a 
136 
•13c 
'13d 


(RO=0-2K,O+0-8CaO.) 


RO,  0-2  A1,0;„  2  SiO; 
RO,  03  AKO,,  2  SiO, 
RO,  0-4  Al.O,,  2  SiO, 
RO,  O-o  A1,0,.  2  SiO, 
RO.  OG  AUO,.  2  SiO, 

RO.  0-2  A1,0,.  3  .SiO, 
RO.  0-3  A],0,.  3  .SiO, 
RO.  0-1  A1,0 ,.  3  SiO, 
RO.  0-5  A1:0..  3  SiO, 
RO.  0-6  ALO-.  3  SiO, 

RO.  0-2  Al.,0,.  i  SiO, 
RO,  0-3  A1,0„  i  SiO. 
RO,  0-4  A1,0,,  4  SiO, 
RO,  0  o  A1,0,,  4  SiO, 
RO,  0-6  ALOj,  4  SiO, 

RO,  0-2  AI.O,,  5  SiO, 
RO,  0-3  AI.O,,  5  SiO, 
RO,  0-4  AljO,,  .5  SiO, 
RO,  0-5  A1;0,,  5SiO, 
RO.  OG  Al.Oi.oSiO; 

RO,  0-2  AI.O,.  6  SiO, 
RO,  0-3Al,O„6SiO, 
RO,  0•4Al,O,.6SiO, 
RO.  0oAI,O,.  eSiO, 
RO,  0-6  AI.O.,,  6  SiO.. 


Rbmasks. 


This  group  is  less  fusible 
than  the  corresponding 
members  of  the  next 
group. 


This  group  is  more  easily 
fusible  tiiau  the  previous, 
but  less  fusible  than  the 
following. 


This    group   is   still   more 
easily  fusible. 


This  group  is  less  fusible 
than  the  mixtures  of  the 
previous  groups.  There 
is  no  perceptible  ditter- 
eiice  in  the  fusibility  of 
No.  12c  and  12c/. 


This  group  is  still  Tess 
fusiblethan  the  preceding 
group.  No.  13c  and  13(/ 
fused  at  the  same  time. 


It  was  then  tried  to  make  gh^zing  mixtures  still  more 
easily  fusible  by  partly  replacing  alumina  by  iron 
peroxide.  The  result  is,  indeed,  a  more  easily  fusible 
mass,  as  long  as  no  more  th.an  02  Fe^jOj  is  added.  A 
greater  amount  of  iron  peroxide  causes  devitrification. 
On  the  other  hand,  tlie  glaze  becomes  less  fusible  by  an 
addition  of  alumina  and  silica.  Starting  from  tiiese  facts 
and  keeping  in  view  the  results  of  the  previous  experi- 
ments, the  standard  cones  which  were  to  serve  as  a  scale 
of  heat  were  prepared  from  the  mixtures  given  on  next 
colunm,andr,angingin  their  chemical  composition  bet  ween 
O-.i  K.O,  0-7  CaO,  02  Ve-.O,.,  03  ALU.,  4  SiO.  and 
0:i  Kb,  07  CaO,  .S-9  ALO.,,  39  SiO,. 

By  the  fusion  of  these  cones  the  temperature  between 
114.yC.,and  the  highest  heat  of  the  jiottery  oven  can 
be  measured.  Taking  this  ditterence  of  temperature  as 
OOOH'.,  the  fusion  of  each  successive  cone  indicates  a 
rise  of  30^  C.  The  Koyal  Porcelain  Works  of  Berlin  — 
Konigl.  Porzellanmannfactur — sells  one  hundred  of  these 
cones  at  4s.  tid. 


Chemicii!  Formula ; 

0-3  K,o.  0'7  Ca  O. 

and — 


Currespoiiding  to 
35*55  parts  Fe. spar.  55 
parts  iMartjle,  ami — 


1. 

0-2  FegOa.  O'S  AI-jOj,  4  SiO- 

'7. 

01  FeM-h  0-1  ALOa,  4  SiO,. 

•    3. 

0-05  Fc,0:i.  0  13  AljO.i.  4  SiO, 

4. 

0-5  AI0O3.  4  SiO:; 

Quartz 
Ve-A  ■ 

Quartz  . 
FeoOj.. 
Kaolin  . 

Quartz 
Fe,0:,.. 
Kaolin 


6B0 
lUO 

GOO 
8-0 
12-95 

57-0 
4  0 
1'.I13 


Quartz 
Kaolin  . 


54-0  \ 
25-9  » 


0-5AI,O3,  oSiO, 
0-6  AUO3,  6  SiO, 


7.  0-7  AI2O3,  7  SiO, 

8.  '  08  Al-,03,  8  SiOo 

9.  i  0-9  Al,03,  9  SiO, 

10.  1-u  Al,03,  10  SiO, 

11.  1  2  Al,03.  12  SiO, 

12.  1-4  AlaOi,  14  SiOj 

13.  1-6  AI2O3, 16  SiOo 

14.  !  1-8  AI2O3.  18  SiO» 
2-1  Al-,a3,  21  SiOs 


Quartz  .. 
Kaolin  ,. 

.    84-0 
.    25-9 

Quartz  . . 
Kaolin  .. 

..  1080 
..    3S-85 

Quartz  . . 
Kaolin  .. 

.  132-0 
.    51-8 

Quartz 
Kaolin 


1560 
64 -(O 


.9  i 


Quartz  ....  1800 
Kaolin 777 


Quartz  . 
Kaolin  , 


204  40 
90-65' 


Quartz  ....  2520  \ 

Kaolin 116-53 

Quartz  ....  300-0 

Kaolin 17245 

Quartz  ....  3180 

Kaloin lOS'So  | 

Quartz 3960 

Kaolin  ....  194-25 , 


02 

5 


13. 
16. 
17. 
18. 


2-4  Al-jO-j,  24  SiOo 


Quartz  ....  468-0   \    u 
Kaolin  ....  23310  1  g 

Quartz  ....  olOO    I  P 
Kaolin 271'95  *  b 


2-7  AI,03.  27  SiO, 


20   I  I 

0-8  /    S 


31  AI2O3,  31  SiOa 


19. 

20. 


3-5  Al,03.  .IS  SiO, 


Quartz  ....  612 

Kaolin  ....  SIO'S 

Quartz  ....  70.S-0 

Kaoliu 362  6 

Quartz  ....  SOI'O    \  ,^ 

Kaolin  ....  414-4    /  p 


3  9  Al,03.  39  SiO,. 


Quartz  .. 
Kaolin  . . 


900  0 
466  2 


CO 
O 


-S.  H. 


A  New  or  Improved  Method  of  Glazing  China,  Porcelain, 
Earthenware,  and  Parian.  Henry  Venables,  Lin- 
thorpe,  Middlesbro".  Eng.  Pat.  11,084,  September 
18,  1885.     6d. 

After  describing  the  thaiaeter  of  the  "soft"  glaze 
appropriate  to  the  detailed  operations,  the  object  and 
claim  of  the  inventor  is  to  glaze  ceramic  articles  by 
immersing  them  while  in  a  heated  state  in  heated 
molten  or  liquid  glaze. — T. 


Improvemetit.s  in  the  Manii/actnrc  of  Glass  and  Articles 

therefrom.       Fred.    Stacev    Shirley,    New    Bedford, 

Massachusetts,    U.S.A.      Eng.    Pat.    8023,    June   Iti, 

1880.     8d. 

Thk  patentee  relies  upon  the  power  which  gold,  under 

the  intluence  of  varying  degrees  of  he.at,  has,  in  ccnnliina- 

tion  with  certain  metallic  oxides  and   salts,  such,  ami 

]irincipally  .as,  uranium  oxide,  chromium  oxide,  copper 

carbonate,    etc.,    to    produce    various  and    remarkable 

shades  of  colour.     Opalescence,   complete  or  partial,  is 
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produced  in  the  usual  way,  but  gradations  of  shade, 
lines,  streaks,  etc.,  are  produced  by  partial  surface  and 
.local  heatiiij;.  Tlie  presence  of  alumina  seems  to  be 
a  neccs-sary  element  in  tbe  produi'tion,  in  tbe  presence 
of  >;ol(l,  of  tlie  translucent  and  peculiarly  colmircMl  ;;lass, 
■\vliicli,  to<;ether  with  its  ornamental  treatment,  are  tlie 
subject  of  this  patent. — T. 


IX.— BUILDING  MATERIALS,  CLAYS,  MOETARS, 
AND   CEMENTS. 

Hardeninri  of  Cements,     h.   C.  Levoir.     Itec.  des  Trav. 
Chim.  5,  59. 

ir.wiNC  previou.sly  shown  (Che.ni.  Zcit.  9,  S18)  that 
alnminates  cannot  he  the  cause  of  the  liardenini;  of 
cements,  fnrther  researches  lead  the  author  to  assume 
that  the  hardening  is  caused  by  crystallisation.  He 
believes  that  after  I'ortland  cement  has  been  ground  and 
burnt,  each  jjraiu  is  split  in  the  air,  attracts  moisture  to 
a  small  extent,  and  is  covered  witli  carbonate  of  lime 
and  gelatinous  silicic  acid,  which  after  about  a  month 
becomes  crystalline,  the  clianno  taking'  placa  more  rajiidly 
in  summer.  This  explanation  of  tlie  hardeninj;  of  Port- 
land cement  will  also  .arcount  for  the  .>iame  plicnomen.a 
in  the  case  of  hydraidii-  lime.  Tne  vulcanic  tulls  (trass) 
contain  only  half  a  per  cent,  of  silicic  acid,  soluble  in 
hydrochloric  acid,  but  corres])onding  hydrated  silicic 
acids  yield,  with  lime,  a  hydrated  caleiiun  silicate  from 
which  the  carbonic  acid  of  the  air  eliminates  silicic  acid, 
tir.st  in  the  gelatinous,  but  linally  changing  to  the 
crystalline  state. — A.  K. 

0»  tJie.  Influence  of  Frost  on  Portland  Cement  mixed 
vitli  Slag.  Bdlime.  Mittheil.  a.  d.  Kgl.  Teclin.  Ver- 
suclisanstalten  zu  Berlin,  4,  50. 

The  experiments  desciibed  were  undertakpn  at  the 
reijuest  of  the  Minister  of  rublic  Works.  It  was  found 
that  unmixed  cements  of  normal  specific  gravity  (UO'.IO, 
3  ■  10(1, 3-11 5, 3-125, 3-1 15)  withstood  theaction  of  fro"st,wlnle 
those  of  low  specific  gravity  (3'030,  2'617,  3-058,  3-077, 
3-030,  3-0S())  did  not.  (Inly  one  cement  of  low  specific 
gravity  (3040)  unmixed  with  slag  withstood  the  test.  Of 
those  cements  which,  when  prepared  from  the  ordinary 
materials,  withstood  the  action  of  frost,  only  one — of 
specific  gravity  3  090— was  improved  in  this  resjiect  by 
the  addition  of  30  per  cent,  of  slag.  All  the  rest,  and 
especially  those  of  low  specific  gravity,  were  weakened 
thereby. — S.  Y.  

On  the  Influence  of  Mcn/nesia  in  Portland  Cement.     G. 
Lechartier.     C'ompt.  Rend.  102,  1223. 

The  author  has  had  a  great  many  opportunities  for 
observing  tlie  changes  which  a  certain  cement  underwent 
that  had  been  emidoyed  for  reservoirs,  foundation  walls, 
etc.  The  cement  was  a  well-burnt  Portland  cement  of 
apparently  good  quality,  and  the  work  was  executed 
jierfectly.  Though  very  hard  and  solid  at  lirst,  after 
one  or  more  years  the  cement  was  disintegrated, 
the  volume  increasing  at  the  same  time.  The  latter 
was  ,accoini)aiiied  by  a  great  development  of  force  ;  the 
indiviilnal  pieces  retained  considerable  hardness.  Several 
specimens  of  cements  used  for  the  above  purposes  were 
analysed.  One  gave — 
SiOol7-42%,AL03-fFe,Oa9-82%,Ca043-56%,Mg029-18%. 

In  all  cases  the  percentage  of  magnesia  exceeded  twelve, 
while  most  Portland  cements  usually  only  contain  very 
small  quantities  of  magnesia.  As  St.  Claire-Deville  has 
shown,  free  magnesia  can  unite  \\ith  -water  to  form  a 
hard  Iiydrate.  an  increase  of  volume  taking  phace  simul- 
taneously. This  hydration  only  occurs  alter  jiridongcd 
action  of  the  w-ater,  in  case  the  magnesia  has  been  bnriit 
at  liiy;h  temperatures,  'i'lius,  the  phenomena  observed 
by  the  author  are  readily  explained,  for  the  Porlland 
cements  above  referred  to  had  been  obtained  fiom 
doloinitic  marl,  and  therefore  naturally  contained 
magnesia  whioh  -was  grailnally  hydrated,  and  as  this 
also  means  an  increase  in  volume,  the  buihlings,  etc.. 


■were  destroyed.  A  corroboration  of  the  fact  that  this 
is  indeed  the  probable  cause,  may  be  "athered  from  the 
observation,  that  the  cement  was  clianged  the  more 
rapidly  the  better  the  water  had  access  to  the  mass,  and 
that  tlic  ((uantity  <jf  the  water  contained  in  the  cement 
increased  the  further  this  disintegration  proceeded. 

—A.  R. 


Notes  on  the  Nature  of  the  Burden  in  ri  Process  in  Cement. 
E.  Michel.     Journ.  I'rakt.  Clieni.  33,  548. 

The  author  describes  experiments  undertaken  with  the 
object  of  ascertaining  the  influence  of  the  lime,  silica,  and 
alumina  respectively  on  the  hardeningof  cement.  Mixtures 
of  gelatinous  silica  and  pure  lime  hardened  in  all  cases, 
but  the  hardness  depended  on  tlie  amount  of  lime,  on 
the  thoroughness  of  the  mixture,  and  on  the  quantity  of 
water  present.  A  moistened  mixture  of  gelatinous 
silica  dried  at  110'  and  of  finely  divided  calcium  hydrate 
became  very  li.ard  after  fourteen  days.  A  mixture  of 
alumina,  dried  at  110°,  with  lime  forms  a  cement,  but 
gelatinous  or  ignited  alumina  gave  negative  results 
unless  the  mixture  w-as  placed  in  a  hlter-paper  cartridge 
and  immer.sed  in  water,  when  hardening  rapidly  took 
place  in  all  cases ;  the  rcactiim  took  place  more 
rapidly  than  with  silica,  but  the  cements  were  not 
so  hard.  Mixtures  of  silica  and  ahmdiia  do  not 
ferm  cements.  The  lime  plays  a  double  part  in  the 
hardening  of  cement;  it  combines  with  the  silica  and 
alumina,  and  by  the  formation  of  calcium  carbonate  it 
forms  a  protective  layer.  It  was  found  that  the  amount 
of  lime  which  enters  into  combination  is  very  small,  and 
greater  hardness  was  obtained  by  employing  i-maller 
quantities  of  lime  than  are  generally  present  in  Portland 
cements.  In  a  hardened  lime-silica  cement  the  amount 
of  combination  was  ascertained  by  dissolving  the  calcium 
carbonate  and  free  lime  in  ammonium  chloride,  and  then 
tbe  calcium  silicate  in  hydrochloric  acid.  In  the  case  of 
lime-alumina  cements  the  aluminate  was  present  in  the 
residue  from  the  ammonium  chloride.  It  was  found  that 
lime-silica  cement  contained  about  5  per  cent,  of  silicate, 
lime-alumina  cements  about  2  5  per  cent,  of  aluminate, 
and  Portland  cements  about  7-5  percent,  of  silicate  and 
aluminate.  The  com]>ounds  appear  to  be  formed  only 
on  the  surface  of  the  particles  of  cement,  which  are  thus 
held  together.     Alkalis  do  not  produce  hardening. 

-S.  Y. 

Improvements   in   Apparatus  for   Impregnating  Wood 
vith  Presirratire  and  other  Fluids.       >V.    R.    Lake, 
Middlesex.     From  J.   Ptister.   E.   Durst,  and  IJr.   \j. 
Vidrie,  Agram.     Eng.  Pat.    12,844,  October  20,  18S5. 
8d. 
This  apparatus   is  chietiy   designed    for  impregnating 
freshly  felled  or  dried  trunks  of  trees,  of  any  size,  -with  a 
preservative  fluid.     It  consists  of  a  liollow  cap,  provided 
with  a  sharp  cutting  edge  and  a  nozzle  for  tlie  attach- 
ment  of  a   hydraulic  force  pump  ;    it  is  tixed  on  the 
larger  end  of  the   log  by  means  of  a  cross  bar  held  in 
position    by    two   bolts,    the    other    ends   of   which   are 
cramped  iiito  the   log.     The  liquid  is  forced  into  the  cap 
under  pressure  by  means  of  a  pump  until  the  trunk  is 
thoroughly  impregnated  or  saturated.— C.  C.  H. 


X.-METALLUEGT,  EtR. 

Treatment  and   Utilisation  if  Slaij.      Dingl.  Polyt.  J. 

260,  471-473. 
AccnnmNc.  to  Hoyermann  (Sitzungsherichte  des  Vereins 
zur  Jlcfordcrung  des  Gevcrbftcisses,  1885,   234)  the  slag 
obtained   at    Peine    in    dephosphorising    the    pig    iron 
contains — 


MgO. 


Fe. 

a 


Mn. 
2 


SiO... 
6 


CaO. 


The  pliosphorie  acid  is  combined  with  the  lime  as  tri- 
cah-ium  phosiiliatc.  This  shig  is  very  suitable  for 
manuring  purjioses,  owing  to  the  fact  tlj.-il  llieialcinm 
pliosi'hall'  IS  in  intimate  combination  with  substances 
which  aie  readily  decomposed  by  vater.     'Ihis  esjlains 
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the  circumstance  that  the  slag  (even  the  largest  pieces)  is 
gradually  reducetl  to  powder  on  exposure  to  the  air. 

Referring  to  the  diliiculty  experienced  in  removing  the 
particles  of  iron  contained  in  basic  slag  (Thomas'  .slag) 
before  grinding  it,  Horn  (Berf).  raid  Huttaun.Zeit.  ISiSti, 
40)  suggests  the  following  mode  of  procedure.  The  slag 
is  iirst  lirokcn  up  in  stamping  mills  or  by  means  of  stone 
hammers.  The  large  pieces  of  iron  are  then  picked  out, 
and  the  remainder  is  subjected  to  the  action  of  powerful 
rolling  or  crushing  mills.  By  this  means  the  metal 
remaining  in  the  slag  is  flattened  without  damaging  tlie 
surface  of  the  rollers.  In  order  to  separate  the  iron  from 
the  pulverised  slag,  the  mass  may  be  passed  throu"h  a 
sloping  sieve  similar  in  construction  to  that  devised  by 
Nagel  and  Kaemp. 

According  to  Holdetieiss  ( Zcitschr.  des  Laiidwirth- 
so haf (lichen  Vcrcins  dcr  I'roviiiz  Sac/mcii,  188."),  2tl4) 
phosphatic  meal  from  Peine  contains — 

I.  II. 

Phosphoric  acid  soluble  in 

citrate    274  per  cent 3  81  per  cent. 

Total  phosphoric  acid  ..  17Bo         ,,  I9'37         „ 

It  is  recommended  for  soils  rich  in  humus. — D.  15. 

Some  New  Invcsliijdtirtns  mid  Tliiories  on  the  State  of 
Carbon  in  Iron  and  Steel.  A.  Ledebiir.  .Stakl  und 
Eisen,  6,  374,  380. 

The  author  reviews  the  theories  of  Sir  Frederick  Abel, 
and  of  Usmnnd  and  M'erth,  and  describes  his  own  re- 
searches on  this  subject.  Abel  states  that  when  steel  is 
treated  with  potassium  permanganate  and  dilute  sul- 
phuric acid,  a  carbide  FejC  is  left  behind,  and  concludes 
that  in  strongly  heated  and  in  cold  rolled  steel  the  car- 
bon is  almost  entirely  present  in  the  form  of  this  carbide, 
that  it  is  not  present  in  red-hot  or  fuseil  steel,  and  that 
its  formation  is  prevented  by  rapid  cooling.  Osmund 
and  Werth  have  examined  steel,  and  also  the  residue 
left  after  solution,  micrcscopically,  and  arrive  at  pr.acti- 
cally  the  same  conclusions  as  regards  slowly  and  rapidly 
cooled  steel.  They  state  that  if  the  (luautity  of  carbon 
set  free  by  the  dissociation  of  the  carldde  when  steel  or 
iron  is  heated,  is  too  great  to  allow  of  its  complete  solu- 
tion iu  the  iron,  it  is  found  to  be  present  as  graphite. 
They  have  observed  the  presence  of  graphite  in  steel  as 
well  as  in  grey  iron.  The  author's  researches  confirm 
those  of  Forquignon  as  regards  the  elimination 
of  carbon  from  pig-iron  by  long-continued  ignition 
in  absence  of  air,  the  iron  being  surrounded  by  some  in- 
different body,  such  as  sand,  or  even  wood  charcoal. 
In  one  experiment  a  piece  of  white  cast-iron  and  of 
wrouglit-iron  were  heated  together  in  wood  charcoal. 
After  heating,  the  former  contained  less,  and  the  latter 
more  carbon  than  at  first.  That  the  lo.ssof  carbon  is  not 
due  to  oxidatif)n  was  proved  by  the  absence  of  carbon 
liionoxide  or  dioxide  in  the  liberated  gases,  and  the 
author  ccmsiders  that  it  is  due  to  the  formation  of  volatile 
hydrocarbons.  This  view  is  supported  by  the  fact  ob- 
served by  F'onjuignon,  that  pigiron  loses  a  large  quan- 
tity of  carbon  when  heated  in  a  current  of  hydrogen. 
It  appears  that  at  first  the  other  forms  of  carbon  are 
converted  into  graphite,  and  that  this  is  afterwards  elimi- 
nated. Tlie  presence  of  manganese  retards  the  dtecom- 
position  of  the  carbide  or  iron-carbon  alloy,  and  therefme 
the  formation  of  graphite.  Silicon,  if  not  present  in 
suHicient  quantity  to  cau.'^e  the  conversion  of  white  into 
grey  iron,  appears  to  be  favourable  to  the  elimination  of 
carbon.  — S.  Y. 

D%irahility  of  Steel  Rails.      Ch.   P.  Sandberg.     Revue 
Industrielle,  19,  ItiO. 

Besides  depending  on  their  section,  the  durability  of 
steel  rails  is  greatly  inlluenced  by  their  chemical  compo- 
sition. A  specimen  containing  0'3  per  cent,  of  carbon 
is  too  soft,  if  only  small  quantities  of  snljihur  and  phos- 
phorus are  present.  In  case  the  amount  of  plios]diorus 
reaches  O'l  per  cent.,  the  percentage  of  carbon  should 
not  exceed  03  per  cent.,  especially  in  cold  regions.  Dr. 
Dudley  recommends  a  limit  of  0"4  per  cent,  of  silicon, 
but  steel  containing  O'l  per  cent,  is  good  enough  to  resist 
most  actions  which  the  rails  are  exposed  to,  assuming 


phosphorus  to  be  present  in  small  quantity.  Hard  steel 
is  preferable  to  soft  steel,  and  it  may  be  taken  for  granted 
that  steel  free  from  sulphur  and  phosphorus,  but  contain- 
ing 0-5  per  cent,  of  carbon,  is  the  best  for  rails.  As 
comiiared  with  iron  rails,  it  was  found  that  steel  rails 
may  be  used  nine  times  longer  than  the  latter,  but  for 
calculations  the  durability  of  steel  rails  maybe  assumed 
to  be  three  times  that  of  iron  rails. — A.  K. 


Thcdliinn  in  Commercial  Zinc.     Dr.   Kosmann.     Chem. 
Zeit.  10,  762. 

In  some  commercial  zinc  obtained  by  melting  up  refuse 
zinc,  the  author  found  comparatively  large  quantities  of 
thallium,  while  that  rare  metal  has  been  hitherto  only 
found  ill  very  small  quantities  in  zinc  ores.  The  fr.acture 
of  the  zinc  was  somewhat  uneven,  ami  in  the  leafy  and 
silvery  part  short  streaks  of  a  grey  colour  and  granular 
structure  were  embedded.  It  was  found  to  contain  a 
large  quantity  of  lead  and  arsenic,  some  cadmium,  iron, 
manganese,  alumina,  and  as  much  as  14  per  cent,  of 
thallium. — A.  R.  

Action  of  Milk  of  Lime  on  certain  Metals  and  Alloys. 

T.  Schmelzer,  jun.  Chem.  Zeit.  10,  763. 
The  author  has  examined  the  extent  to  which  different 
metals  are  attacked  by  milk  of  lime.  Pure  soft  lead  is 
attacked  considerably,  reguliis  of  antimony  remains  en- 
tirely unchanged,  lead  tubing  containing  2.')  per  cent,  of 
"  ha"rd  lead  "  (Hart-blei)  is  slightly  changed,  lead  plate 
orbrassis  fairly  attacked,  pure  iiig-iron  being  strongly  cor- 
roded ;  on  phosphor-bronze  no  action  could  be  observed, 
and  it  was  only  very  slight  in  the  case  of  tin.  It  there- 
fore appears  that  iiunips  which  are  to  resist  the  action  of 
milk  of  lime  should  be  made  of  phosphor-bronze,  or  of 
an  alloj-  of  tin  and  antimony. — A.  R. 


Improvements  rehitiiiq  to  the  Separation  of  Tin  from  Tin- 
plate,  and  to  the  I'rudiirtion  of  Protoclihride  of  2'iti. 
H.  H.  Lake,  Southampton  liuildings.  Eiig.  Pat. 
10,018,  August  24,  1885.     4d. 

The  scrap  is  heated  to  400'  C,  in  hydrochloric  acid  gas, 
the  resulting  stannous  chloride  being  afterwards  con- 
densed and  utilised  as  desired. — W.  G.  M. 


Improvements  in  Machinery  for  the  Reduction  of  Tin 
Stuff  and  other  partiedly-ptdveriscd    Ores,  to  extract 
the  Metal  tlicrefroi/i,  as  well  as  fur  Grinding  I'aint, 
Cement,  and  other  Hani  Substances.     S.  H.  Stephens 
and  S.  Kodda,  Illogan,   Cornwall.     Eng.  Pat.  10,119 
August  26,  1885.     8d. 
A   RECTAXGUL.VR  and   inclined   rubbing   bed   is   used, 
having  medially  from  end  to  end  a  series  of  transverse 
rectangular   troughs,    each   extending  one-third  of  the 
total  width  of  tlie  bed  ;  between  each  jiair  are  perfora- 
tions.    On  either  side  of  this  central  band  are  placed 
parallel  trough-s  similar,  but  fixed  at  an  angle  with  the 
others  ;  these  serve  to  direct  the  material  under  treat- 
ment to  the  centre  of  the  beil.     The  rubber  consists  of 
several   transversely   placed    plates,    the   ri<;lit  and   left 
wings  of  which  form  an  angle  corresponding  to  that  of 
the  troughs  ;  these  plates  are  fixed  to  an  iron  strap,  by 
means  of  which  the  necessary  reciprocating  motion  is 
communicatcil  ;  the  front  edge  of  the  plates  is  bevelled 
inwards.    The  ore  is  fed  by  means  of  a  launder  placed  at 
one  end,  the  crushed  material  being  delivered  at  the 
other.  -W.  G.  M. 

Recovering  Tin  from  Waste  Tinned  Iron.     \V.  Beatson, 
Rotheiiiam.     Eng.  Pat.  11,067,  Sejit.  18,  1885.     6d. 

The  scrap,  cut  into  small  piece.s,  is  placed  in  a  cylinder 
of  iron-wire  gauze  with  sheet  iron  ends,  and  mounted  on 
an  iron  axle,  or  into  iron  gauze  boxes  of  rectangular 
shape,  and  is  therein  made  the  anode  to  a  galvanic  cur- 
rent passing  through  a  bath  of  boiling  caustic  soda  and 
potassium  cyanide.     The  cathode,  upon  which  the  dis- 
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solved  tin  is  redeposited,  may  consist  of  iron  plates  in 
motion  or  at  rest,  of  slowly  revolving  wheels  which  will 
compress  the  loose  deposit,  or  of  the  walls  of  the  con- 
taining tank  itself.  -W.  U.  M. 

Iinpnmeinciits  in  Ahana  or  Ajiptiratiis  cnijilui/cd  in  Cont- 
iiiq  Metal  Plates  until  Tin,  J'i;r/ic,  ur  uf/irr  iletals  or 
Alloi/s.  1).  Davis,  Morriston,  (ilaiiiorgan.  Kng.  l^at, 
11,280,  Septemher  ■.'•-',  18S.">.     8d. 

This  jiatent  deals  witli  tlie  passage  of  the  tinned  plates 
tliroiigli  rollers  working  in  grease.  Each  plate  is  placed 
in  a  cradle  and  brought  mechanically  into  position  he- 
nealh  a  double  [lair  of  rollers  ;  the  cradle  is  then  raised 
by  a  lever  until  the  plate  is  gripped  by  the  rolls.  Two 
pairs  of  these  double  rolls  are  employed,  the  mechanism 
tor  raising  the  cradle  being  actuated  in  each  alternately. 

— W.  G.  M. 


Frorcsn  and  Means  for  Soldcriia/  Alitinininm.  J.  S. 
Sellon,  Hatton  Gardon.  Eng.  Pat.  11,409,  Sept.  20, 
1885.     Gd. 

Tilic  alununium  surfaces,  cleaned  by  scraping,  are 
covered  with  a  layer  of  paratlin  wax  as  a  tlux,  and  are 
then  coated  by  fusion  with  a  layer  of  a  zinc-tin-lead 
alloy  (preferably  in  the  proportion  of  .5:2:1).  The 
metal  so  prepared  may  be  soldered  in  the  usual  way. 

— W.  G.'M. 

Iinjirovoiicnts  in  Macliinrrif  or  Apparatus  fur  vsc  in 
PirJdinq  and  Siril/inij  Metal  Plates.  It.  Evans,  Lan- 
dore.     Eng.  I'at.  11,753,  October  2,  1885.     8d. 

The  cradles  containing  the  plates  are  suspended  by  rods 
attached  by  double  rocking  bearings  to  the  arms  of  the 
supporting  cylinder,  so  that  when  imnierseil  in  the  pick- 
ling or  washing  vat  an  o.scillating  motion  is  imparted  to 
tlieiu  with  the  aid  of  a  V  lever,  actuated  by  suitable 
machinery.  —  ^V.  G   M. 


An  Improved  Metallic  Alloy.    J.  Webster,  Birmingham. 
Eng.  Pat.  8.S20,  June  28,  1880.     4d. 

A  NON-oxii>lsAl!Lli  .\Ll.(iv,  of  high  tenacity,  durability, 
and  capacity  for  vibration,  and  susceptible  of  polish,  is 
made  by  alloying  copper  2001b.,  tin  801b.,  aluminiuni 
and  bisiunth,  each  lOlb. ,  and  adding  the  ingots  so  pro- 
duced in  the  proiiortion  of  4.Ub.  to  copper  lti41b.,  nickel 
701b.,  and  zinc  Ol.Ub.  With  this  is  to  be  used  the  tlu.x 
described  in  Eng.'Pat.  12,344,  1885.— W.  G.  M. 


I  Lnproi'emeiits  in  and  connected  with  liefractorij  Lininijs, 
particularljl  adapted  fur  Metallun/irid  Fiirjaires,  tint 
applicable  also  fur  oilier  Purposes.  T.  Tsvynani,  Ken- 
sington.    Eng.  Pat.  S:J58,  June  24,  1880.    '4d. 

To  prevent  the  crumbling  of  the  chrome  iron  ore  lining 
which  occurs  if  it  be  prepared  with  water,  oil,  or  tar 
alone,  it  is  nnxed  with  5  per  cent,  of  chromate  or  bichro- 
mate of  an  alkali  or  alkaline  earth  previously  dissolved 
in  the  water  used  to  render  the  mass  plastic,  and  nutde 
into  bricks,  or  rannucd  as  usual. — W.  (i.  M. 


All  Improvement  in  the  Process  of  E.etractini/  Wrought- 
IruH  and  Steel  directly  from  Ores.  O.  Imray,  South- 
ampton lUiildings.  Eng.  Pat.  11,798,  October  3, 
1885.     8d. 

THKore,  if  necessary  huddled  and  roasted,  is  mixed  with 
suitable  llnxes  and  heated  on  the  hearth  of  a  regenera- 
tive gas  furnace  to  the  reduction  temperature  of  oxide  of 
ir<in  ;  .all  air  is  then  carefully  excluded,  and  the  charge 
heated  to  complete  reduction  in  the  combustible  gases 
alone  :  this  end  attained,  air  is  again  admitted,  and  the 
temperature  raised  to  the  fnsingiioiiit  of  the  metal  and 
slag,  t'arburisation  to  the  rec|uired  degree  is  eti'ected  by 
the  addition  of  pigirou,  or  of  carbonaceous  material 
immediately  before  tapping.  The  gas  regenerator  should 
be  of  greater  capacity  than  that  used  for  the  air. 

-W.  G.  M. 

I  niprovements  in  the  Treatment  of  Auriferous  and  Anro- 
arip'ntiferons  Minerals.  S.  Pitt,  Sutton.  Eng.  Pat. 
12,909,  October  27,  188.">.     8d. 

In  a  semi-cylindrical  horizontal  trough  is  a  long  ojien" 
framework  agitator,  to  which  motion  is  imparted  by  an 
axial  spindle  actuated  by  an  external  Iiandle  ;  this 
beater,  arranged  so  as  to  almost  touch  the  bottom  of  the 
tank  at  any  point,  is  kept  slowly  oscillating  to  and  fro, 
and  thus  serves  to  maintain  the  contents  of  the  latter  in 
constant  bntgentle  agitation.  The  ore  must  be  uniformly 
crushed,  and,  if  necessary,  roasted  ;  it  is  then  intro- 
duced, with  much  water  and  a  little  mercury,  into  the 
trough,  where  it  is  kept  in  constant  slow  moveniont  for 
from  three  to  six  hours,  during  which  time  the  heavier 
particles  will  sink  to  the  bottom,  ami  there  become  amal- 
gamated. The  contents  of  the  trough  are  removed  care- 
fully through  a  sliding  door  at  the  end  of  the  vessel,  the 
tailings  being  allowed  to  run  to  w.aste,  the  heavier  por- 
tions being  washed,  ami  the  amalgam  distilled.  The 
depth  of  water  in  the  cvliiider  will  varv  from  (iOcm.  to 
lin.— W.  G.  M. 


XL— FATS  OILS,  AND  SOAP  MANUFACTURE. 

Examinution   of  (HI.     T.   Morawski.     IHugl.   Polvt.  J. 
260,  512     514. 
I  FiNKENElt  [lljid.   260i    4:il)    has   recently    described   a 
I  method  of  estim.ating  mineral  oils  in  fatty  oils,  which  is 
based  on  the  assumi>tioii  that  the  amount  of  unsa|)oniti- 
able  fat  may  be  determined  by  the  ijuantity  of  alkali 
I  required   to  saponify  the  oil.     It  is  snppo.sed  that  fatty 
I  oils  require  19  per  cent,   of  potassium  hydrate  to  com- 
j  pletely  saponify  them.     According  to  the  view  enter- 
I  tained    by    the    author,    this    .assumption    is   perfectly 
erroneous,  and  the  method  suggested  liy  Kinkencr  with- 
out utilitv,    Kiittstoofer  {Ihid.  232,   28il).  .\lleu  {Chem 
[News,  43,  2(;7),  and  Valenta  (//<»/.   249,  270),  having 
shown  that  dill'erent  oils  renuire  dillcrent  quantities  of 
alkali  for  sapouilicatinn.     The  simplest  and  most  accu- 
rate methods  for  estimating  oils  containin"  un.saponifi- 
able  fats  are  those  of  Nitsche  (this  .lournal,  1884,  322), 
and  Morawski  and  Demski  (this  Journal,  1880,  179). 

— D.  15. 


On  the  Oxidation  of  Oils.    Ach.  Livaehe.    Compt.  Itend. 
102,1107. 

ACCORDINC  to  a  previous  comnmnication  of  the  author 
{Chem.  Zeit.  9,  1095),  the  drying  up  of  oils,  which  is  due 
to  a  rapid  absor]ition  of  oxygen,  may  be  accelerated  by 
introducing  certain  metals,  particularly  leail  and  man- 
ganese. The  best  way  is  to  treat  the  oil  with  a  mixture 
of  Hnely-ilivided  lead  and  manganese  nitrate,  the  latter 
being  readily  soluble  in  oil.  After  decanting,  some  lead 
oxide  is  added  to  decompose  excess  of  manganese  nitrate. 
Thin  layers  of  linseed  oil  which  have  been  treated  thns 
dry  in  less  than  four  hours.  A  number  of  other  oils, 
both  drying  and  non  drying,  were  subjected  to  the  same 
treatment,  and  the  changes  which  they  underwent  when 
exposed  to  the  air  were  observed  for  two  >  ears.  It  was 
found  that  oxygen,  which  converts  the  drying  oils  into 
hard  products  and  turns  the  non  drying  oils  rancid,  con- 
verts a  portion  of  the  insolulile  fatty  acids  into  .soluble 
ones,  the  acids  with  higlier  molecular  weight  (inally  de- 
composing and  forming  homologous  acids  with  a  lower 
molecular  weight.  After  two  years,  the  non  drying  oils 
resemble,  both  in  appearance  and  composition,  the  pro- 
ducts obtained  by  the  hardening  of  certain  drying  oils 
during  one  year.  This  relativelv  slow  change  which  is 
brought  about  in  the  drying  oils  probably  takes  ])lace 
more  speedily  if  a  large  amount  of  oxvgen  can  be  ju'o- 
vided.-A.  It.  

Refining  if  Ilcan/  Lulirieatinf/  Oils.     Fr.  Itedl.    Chem. 
/eit.  10,' 700. 

The  chemical  comiiosilion  of  cert:iin  na]ihtha  oils  found 
in  Houmania  is  iilcutical  with  that  of  the  oils  from  Baku, 
and  the  residues  from  both  contain  the  same  amount  of 
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fatty  matter,  and  are,  moreover,  of  similar  consistency  ; 
Imt  tlie  luliricatin.u  oil  from  tlie  former  lias  the  liiglier 
specific  gra\ity,  awl  tlie  heavy  fractions  contain  a  com- 
paratively larger  quantity  of  the  .saponilialilo  products 
than  are  found  in  the  Baku  oils.  Tlie  author  says  the 
safest  way  of  preventing  saponiticatioii  is  to  prevent 
agitation  during  the  neutralising  period,  and  he  gives  a 
detailed  <lescription  of  the  ajiparatus  and  methoil  used. 
If  the  oil  is  washed  entirely  free  from  acid,  it  is  sajioni- 
iiedeven  before  adding  caustic  soda.  Almninium  hydrate 
is  recommended  for  freeing  the  oil  of  finely-divided  and 
suspended  charcoal.  This  hydrate,  es]iecially  when  pre- 
pared from  liauxite,  is  excellent  for  lileachiug  or  clearing 
mineral  oils,  hut  its  high  price  excludes  its  employment 
on  a  very  large  scale,  and  it  will  therefore  hardly  replace 
the  clieap  "bleaching  powder"  of  the  prussiate  of 
notash  works.  The  method  of  .saponilication  used  in 
erosin  works  the  author  has  found  to  be  most  disadvan- 
tageous.— A.  K. 


mixtures  with  alcohol.  The  solution  is  then  run  off  and 
the  solvent  evaporated.  The  caoutchouc  with  fat,  wax, 
and  colouring  matter  thus  obtained,  is  then  treated  with 
boiling  alcohol,  and  then  with  alcoholic  potash  or  soda. 
The  raw  caoutchouc  thus  separated  from  the  fat,  wax, 
and  colouring  matter  is  purified  by  resolution  in  chloro- 
form, etc.  The  iilaiit  powder,  after  the  extraction  with 
benzine,  etc.,  is  freed  from  the  remainder  of  the  solvent 
and  pressed  into  cakes  by  suitable  means,  forming  a 
cattle  food.  If  the  plant  powder  contain  valuable 
matters,  such  as  alkaloid,  resins,  etc. ,  or  poisonous  matters, 
these  are  extracted  liy  alcohol  before  the  treatment  of 
the  plant  with  benzine,  etc.,  and  worked  up  from  the 
alcoholic  extract. — B.  H. 


I' 


Preparation  of  &onp.     F.  Eichbaum.     Seifenfabrikant, 
1886,  102. 

Ix  order  to  make  a  soap  from  stronglj'-smelling  fish  fats, 
the  author  takes  400kilos.  of  the  fal,  25kilos.  raw  jialm 
oil,  2o0kilos.  lye,  12°  B.,  and  warms  up.  A  further 
similar  amount  of  lye  of  15"  B.  is  added,  and  the 
thoroughly-mixed  mass  allowed  to  boil  till  clear  and  free 
from  scum,  more  lye  being  added,  as  much  as  necessary. 
The  mass  is  then  poured  in  a  thin  stream  tlirough  20- 
dtgree  lye,  uOkilos.  powdered  rosin  are  added  by  degrees, 
and  then  40kilos.  20-degree  lye,  and  the  mass  boiled. 
AVhen  ready  the  soap  is  salted  out  in  the  ordinary  way. 
The  addition  of  the  rosin  cau.ses  the  fishy  smell  to  he 
remarkably  le.ssened. — B.  H. 


XII.— PAINTS,  TARNISHES,  AND  EESINS. 

An  Improred  Waterproof  and  Anti-corrosive  Composi- 
tion suitable  for  Coatitirj  Ships'  Bottoms,  and  siirli 
like  Purposes.  Edwin  Lewis  Kitchiugman,  Colling- 
wood,  Victoria;  and  Arthur  Andrews,  Albury,  N.S.W. 
Eng.  Pat.  11,529,  September  28,  188.5.     Cd. 

The  composition  is  made  by  heating  tar  (2jlb. )  in  a 
suitable  vessel  to  just  the  boiling  point,  then  gradually 
adding  oxide  of  iron  (21b.).  Kosin  (loz.)  is  then  added, 
and  when  the  ro.sin  is  dissolved  sugai  of  lead  (2oz. )  is 
added.  The  composition  can  be  used  hot  or  cold.  If 
used  cold  it  must  be  dissohed  in  a  suitable  quantity  of 
shellac  varnish. — B.  H. 


An  Anti-fonlinej  Composition  for  Protecting  anel  Pre- 
serving Ships'  Bottoms  and  other  Snlimerged  Surfaces, 
upplieable  also  for  Coatinr/  Metal,  IVood  and  other 
Underground  Surfaces.  Ceorge  Washington  Carr 
and  .lames  Dickinson,  both  of  Fleetwood.  Eng.  Pat. 
11,543,  September  28,  1885.     4d. 

The  composition  consists  of  100  parts  resin,  31  parts 
bisulphide  of  carbon,  3  parts  powdered  lime,  19  parts 
jiaint,  or  other  colouring  matter,  and  18  parts  naphtha. 
The  patentees  state  in  their  final  specification  tliat  in 
practice  they  prefer  to  omit  the  powdered  lime. — B.  H. 


Improvements  in  the  Process  or  Manner  of  Manvfactur- 
ing  Caoutchouc,  Wax,  Fat,  Colouring  Matter,  Vege- 
table Fibre,  Fibre  Wool,  and  Cattle  Food,  from  Lactu- 
carions  Plants,  or  from  Plants  bearing  Mdky  Juice, 
or  from  their  Extracts,  such  as  Opium,  Laciuca,  and 
their  likes.  Geoi-ge  Kassner,  Breslau,  Germany.  Eng. 
I'at.  11,561,  September  29,  1885.     6d. 

Most  of  the  plants  with  a  milky  juice  contain  caout- 
chouc. By  the  inventor's  process  the  resjjective  green 
plants  or  part.s  of  plants,  or  extracts  from  them,  are 
dried  thoroughly  and  reduced  to  powder.  If  the  plants 
contain  valuable  fibres,  these  are  separated  from  the 
powder.  The  dry  powder  is  extracted  in  a  snitalde 
extractor  with  benzine,  "sulphite  of  carbon  "  [sic,  prob- 
ably for    bisulpliide    of    carbon),   chloroform    or    such 


Improved  Means  of  Dissolving  Vulcanised  Tndiarubber 
and  Indiarubber  Compounds.  John  Bagnall,  Man- 
chester.    Eng.  Pat.  11,671,  October  1,  1885.     6d. 

This  invention  consists  in  utilising  creosote  oils  either 

alone  or  in  conjunction  with  other  oils,  or  the  ordinary 

solvents  of  raw  indiarubber. — B.  H. 


XIIL— TANNING,  LEATHER,  GLUE,  AND  SIZE. 

The   Examination   of  Tannin    E;rtracts.      F.    Simand 
and  B.  Weiss.     Dingl.  Polyt.  J.  260,  564-568. 

Hide  towdee,  essential  to  the  estimation  of  tannin  by 
this  i)rocess,  is  prepared  by  taking  fresh  skin,  washing, 
unhairiug,  treating  with  dilute  hydrochloric  acid, 
stretching  and  drying  ;  the  skin  is  then  planed  line, 
dried,  and  worked  through  a  fine  sieve.  The  watery 
residue  from  5grnis.  of  this  powder  gives  only  36mgrms. 
dry  residue,  containing  Smgrms.  ash.  The  amount  of 
w;iter  in  extracts  is  determined,  on2— Sgrnis.,  by  drying 
in  a  platinum  dish  in  a  water-bath.  The  ash  is  estimated 
by  incinerating  the  residue.  12 — 16grms.  in  the  case  of 
solid,  22 — 28grms.  in  the  case  of  fluid  extracts,  are  dis- 
solved, and  the  solution  made  up  to  1  litre  and  filtered 
clear  ;  lOOcc.  of  the  clear  solution  are  evaporated,  dried, 
and  weighed,  giving  the  total  soluble  matter.  It  is  not 
advisable  to  determine  the  insoluble  matter  directly.  To 
estimate  the  non-tannin  matter,  250cc.  of  the  tannin  solu- 
tion are  put  into  a  dry  flask  with  Igrm.  of  the  hide  powder 
and  .shaken  for  several  hours  and  then  filtered  into  another 
flask.  The  treatment  of  the  solution  with  Igrm.  hide 
powder  is  twice  repeated.  The  fourth  time,  2grms.  hide 
powder  are  taken.  This  quantity  (5grms. )  is  in  most 
cases  quite  sufficient  to  extract  all  tanning  matter,  lOOcc. 
of  the  filtrate  are  evaporated  to  dryness  and  dried,  the 
residue  being  the  non-tannin  matter.  The  authors  state 
this  process  is  more  exact  than  LowenthaPs. 

The  authors  give  a  table  of  results.  They  also  state 
that  bark  extracts  contain  more  ash  than  wood  extracts, 
the  ash,  in  the  case  of  bark,  containing  a  distinct  quan- 
tity of  manganese,  wood  extracts  only  a  trace. — B.  H. 


Remarks  on  the  Orjiiment  of  Commerce  and  the  Eemovcd 
of  Hair  from  Hides.     Terrell.     Bull.  Soc.  C'him.  484— 
487. 
Arsenic  SULPHIDE  of  the  tr.ade  contains  0  2  to  3  per  cent, 
non-volatile    constituents,   such    as    calcium    and   iron 
sulphide,  clay  or  quartz.      Samples   of  Spanish   origin 
sometimes  contain  small  quantities  of  mercury  sulphide. 
Arsenic    trioxide    is    always    present.      If,    after    the 
removal  of  the  hair,  black  spots  appear  on  the  skin,  they 
are  caused  by  the  contact  of  the  skin  with  rusty  iron. 
____  -S.  H. 

The  Manufaeture  ef  an  Improved  Material  to  be  used  ((S 
a   Siibslitute  for   Leather,   and  for  other   Purposes. 
(ieorge   Frederick  Redfem,   London.      From    Alfred 
Buckingham,    Brussels.      Eng.    Pat.   8626,   July   16, 
1S85.     4d. 
This  invention  relates  to  the  manufacture  of  a  water- 
proof material  (called  by  the  inventor  "  Cuirette  ")  from 
leather  boards  by  treatment  of  them  with  forms  or  dies, 
presses  or  sawing  machinery,  and  subsequent  varnishing, 
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lacquering  or  colouring  with  alcoholic  or  other  suitable 
varnishes  or  colours.  The  improved  iiiateriiil  can  he 
used  for  decorative  purposes  and  in  the  luanul'aclure  of 
trunks,  cases,  etc. — \i.  H. 


All  Iiiijirorcd  Pi-dcfsa  Jor  the  Matiiifactiirc  of  Waterproof 
Midrriul   capable  oj  beinij   used  (la  a   Sid/stitnte  for 
Binders'  Leather  or  Cloth,  ami  for  I  leeorat  ire  and  oilier 
Piir/ioscs.    WillianiLoydWi.se,  London.    From  Julius 
Hofuuner,  Yienna.    Eng.  I'at.  12,0-23,  October  9,  1SS5. 
tid. 
Cellul.^R  M.VTTER,  sucli  a.s  fibres  of  linen,  cotton,  jute. 
wool,  silk,  etc.,  wood  cellulose  and  the  \va.ste  from  the 
treatment  of  such  libres  or  cellulose,  in  the  form  of  paper 
or  of  woven  material,  is  treated  with  a  solution  of  albu- 
men.    The  solution  is  prepared  by  making  a  concen- 
trated solution  of  equal  jiaits  of  albumen  anil  glycerine 
with  the  necessary  amount  of  water,  and  adding  10  ])er 
cent,  of  nitrate  or  sulphate  of  magnesia  and  5  per  cent, 
of  basic  borate  of  soda.     The  albumen  solution  is  either 
applied  .superhcially  or  the  ujaterial  is  imi)rei;nated.    The 
treated  material  is  then  passed  over  a  drying  cylinder, 
moistened   on   the  back  and    pressed   between    heateil 
rollers,  or  between  the  plates  of  a  book-press.     If  cellu- 
lose or  other  libres  are  ini.^ed  with  the  albumen  solution, 
and  the  still'  but  plastic   substance    pressed    in   heated 
moulds,  a  coagulum  is  obtained  having  the  ela.sticity  of 
leather.— B.  H. 


A  Substitute  for  "  Urine  "  or  "  Sig  "for  iise  in  preparing 

Leather  and  Skins  for   Dyeing.     Frederick   Kichard 

Maggs,  of  Yeovil,  Somerset.     Eng.  Pat.  6041,  May  4, 

1S86.     4d. 

Two  parts  borate  of  soda,  fourof  "subcarbonate of  potash," 

six  of  powdered  soap,  and  ei"ht  of  carljonate  of  soda  are 

mixed  together.     For  use,  lib.  of  "the  preparation  "  is 

dissolved  in  Cgalls.   water  and   the   leather  or  skin   is 

immersed  in  or  brushed  over  with  the  solution. — B.  II. 


XIV.-AGRICULTURE,  MANURES,  Etc. 

Oh  the  Presence  of  Copper  in  Different  Organs  of  Vines 
Treeded  vith  Lime  and  SnIpJaite  of  Cojiper  to  Protect 
them  against  Mildeir.  A.  Millardet  and  V.  Gay  on. 
Bicd.  Centr.  15,  3:)U. 
The  authors  have  sought  to  determine  whether  copper 
is  taken  up  by  vines  treated  with  a  mixture  of  caustic 
lime  and  sulphate  of  copper,  and,  if  so,  to  what  extent 
by  ditl'erent  parts  of  the  plant.  By  incinerating  the 
organs  and  the  solid  residues  of  the  must  and  wine, 
separating  the  copper  by  electrolysis,  and  finally  deter- 
mining colorimetrically,  it  was  found  that  the  leaves  at 
the  time  of  harvest  are  richest  in  copper,  the  amounts 
Huciuating  in  difl'erent  varieties  from  19  to  yomgrms.  of 
copper  per  kilogramme  of  undricd  leaves  :  next  arc  the 
pedicles,  then  the  skins  and  seeds,  then  the  stock.  As 
regards  the  must,  in  no  case  was  more  than  2'2mgrms.  of 
copper  per  litre  found,  and  the  wine  contained  still  le.ss, 
the  maximum  being  Olmgrm.  in  1000  litres.  E.\peri- 
iiients  were  also  made  to  determine  how  long  the  copper 
is  retained  by  the  ))lant.  A  vine  was  treated  with  the 
copper  mixture  on  .Inly  15,  ,and  uprooted  for  tlie  purpose 
of  analysis  on  October  8.  It  was  then  found  tliat  the 
plant  contained  only  5  ])er  cent,  of  the  copper  originally 
applied,  and  of  this  the  leaves  contained  .S  ]ier  cent.  c}r 
"iOmgrms.  per  kilo,  of  undricd  leaves.  The  rainfall  in 
September  being  very  considcr.able,  it  would  appear  that 
the  coi>per  was  washed  from  the  leaves,  for  the  mildew 
attacked  the  plants  .so  vigorously  that  in  a  few  ilavs  a 
large  proportion  of  the  leaves  were  cast.  The  authors 
therefore  bold  Hint  if  wet  weather  .sets  in  from  theend  of 
July  to  the  njiddle  of  August  the  vines  sbouhl  Kc  treated 
a  second  time  with  the  copper  mixture,  since  the 
presence  of  20mgrms.  of  co|)per  i)er  kilo,  of  undricd  haves 
IS  not  suHicient  to  protect  the  plants  until  the  time  of 
harvest.  — \V.  1).  IJ. 


Destruction   of  the  Ova  of  Phi/lloa-era       Bled.    Centr. 

15,  ■•!.")7.' 
B.M.lil.VNl  lecommends  ]iaiuling  the  stocks  with  a  mix- 
ture of  naphthalene,  heavy  oil,  quicklime  and  water. 
Kouiinet  uses  a  mi.xture  of  heavy  oil,  tar,  naphthalene, 
and  quicklime,  in  the  state  of  line  powder,  ajiplied  by 
means  of  bellows  to  all  i>arts  of  the  stock.  It  penetrates 
the  fissures  of  the  bark,  and  ilcstroys  both  the  ova  and 
young  insects,  should  any  of  I  he  latter  be  developed. 
Faudrin  advises  n.  solution  of  one  part  of  ferrous  sul- 
phate in  two  of  water,  or  one  of  cupric  suljihale  in  live 
of  w.ater,  the  former  being  prefeiJible.  These  attack  not 
only  the  ova,  but  also  insects  upon  or  within  the  bark. 

— W.  1).  B. 

Iniprorcd  Process  fur  Conrcrtinij  the  H'aste  Liquids  of 
licndcring and  like  Establishinents,  tcehnieaUg  termed 
2'anh  Waters,  into  Fertilisers  and  other  Useful  Pro- 
duets.  J.  van  liuvmbeke,  Chicago.  Eng.  I'at.  US57, 
M.ay  '21,  1.S8G.     (id! 

Thk  inventor  manufactures  fiom  the  waste  liquids 
known  as  "  tank  waters,"  a  concentrated  .antiseptic 
fertiliser  free  from  the  deliquescent  and  viscid  juopertics 
which  characterise  the  products  generally  recovered 
from  these  waste  liquids.  The  ]]iocess  consists  in  .vub- 
jecting  the  liijuids,  after  cv.aporatiou,  to  a  decomposing 
temiieratnre  not  exceeding  '21)0",  a  brittle,  easily-pul- 
verised subst.ance  being  obtained,  having  phenol  uni- 
formly distributed  throughout  its  mass,  while  the  volatile 
products  are  collected  in  suitable  apparatus  as  ammonia 
compounds,  amines,  illuminating  gases,  aniline  and 
carbolic  tars. — D.  B. 


XY.— SUGAR,  GUMS,  STARCHES,  Etc. 

The  Injtuenee  of  Heat  on  the  Absorbent  Power  of  Animal 
Charcoal.  Otto  Moszeick.  Arch.  f.  Anat.  u.  Physiol. 
188.5,  275— -28.3. 

Fu.IloL  was  the  first  who  ob.served  that  animal  charcoal 
.absorbs  more  organic  matter  at  higher  tcnipcralures  than 
in  the  cold.  The  author  found  that  this  phennmenon 
can  be  readily  shown  with  glucose,  picrocarmine  and 
sodium  indigo-sulphonatc.  The  circulation  which  is 
caused  by  the  heat  only  partially  cxjilains  this  result, 
for  the  same  iliH'ereuce  in  the  absorption  ajqiears  willi 
samples  which  arc  shaken  in  the  cold,  or  treated  with 
animal  charcoal  at  higher  tcnqiciatures.  The  absorbed 
matter  only  dissolves  in  traces  in  boiling  water.  — S.  H. 


XTI.— BREWING,  WINES,  SPIRITS,  Etc. 

Method  fur  rietirminini/  Fii.se/  Oil  in  Ateohol.  J. 
Traube.  Cliem.  News,  53,  .•)02— 303  ;  ami  Zeit.  f. 
Spiritus  Ind.  1886  [36]. 

After  reviewing  the  present  methods  for  <letei mining 
fusel  oil  in  bramlies,  etc.,  all  of  which  the  author  pro- 
nounces unreliable,  the  following  method  is  fouiul  to 
give  very  good  results.  The  author  has  ilcmonslratcd 
in  various  chemico-]ibysical  researches  that  the  height  to 
which  aqueous  solutions  of  organic  bodies  of  one  and 
the  .same  series  ascend  in  capillary  tubes  (the  ]iercentage 
remaining  the  same),  often  decreases  very  considerably 
with  an  increasing  molecular  weight  of  the  dissolved 
body.  This  fact  rendered  it  probable  that  even  a  very 
small  percentage  of  fusel  in  brandies  would  betray  itself 
by  a  reduction  of  the  capillary  ascent.  It  was  known 
to  the  author  from  previous  researches  that  the  sub- 
stances present  in  fusel  in  estimable  ]U'opinlions,  such  as 
the  projiylic  and  butyric  alcohols,  and  the  vaiious  alde- 
hydes, including  furfurol,  reduceil  the  capillary  ascent 
niore  than  ethylic  alcohol,  but  less  than  amylic  alcohol. 
It  was  to  be  e.\pectcd  that  any  dillcrences  in  tlu'  com- 
position of  the  fuscls,  or  of  the  brandies,  would  have 
only  a  vanishing  inlluenceu]ion  this  uiclliod  an  assump- 
tion which  h.as  been  fully  conlinncd  by  cxiicrience.  The 
ai>paratus  and  method  of  observ.ation  is  given  by  the 
author  in  Journal  fur  traht.  Cheni.  New  .Series,  vol. 
xxxi.  177,  178.  A  ihin walled  capillary  tube,  as  narrow- 
as  possible,  is  fastened  to  a  very  line  scale,  ilivided  into 
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lialf  milllinetres.     The  scale  terminates  at  its  zero  in 

two  |iiiiiits,  which  are  set  exactly  at  the  surface  uf  the 
liiiuiil  hy  means  of  a  stand  nioval>le  upon  screws.  The 
ca|iillary  tuhe  can  easily  be  kept  clean  if  it  is  waslicil 
after  every  experiment  with  water  ami  alcohol,  and 
afterwards  dried  by  forcinj;  tlirough  it  a  current  of  air 
dried  and  purified  over  sulphuric  acid.  The  li(iuid  is 
.'iucked  u])  in  the  capillary  tube  two  or  three  times,  and 
the  bottom  of  tlie  meniscus  is  read  oft'  a  few  seconds 
after  tlie  licjuid  has  come  to  rest.  With  a  little  ])ractice 
and  observation  of  all  precautions,  it  becomes  readily 
possible  to  read  off  to  ,V,mm.  even  without  a  lens.  With 
this  apparatus  the  author  has  examined  a  number  of 
solutions  a)ntaininj,'  from  •!  to  1  per  cent,  by  volume 
both  of  crude  fusel  and  of  pure  isoamylic  alcohol,  dis- 
solved in  an  alcohol,  the  .specilie  ^'ravity  of  which 
always  corresponded  to  that  of  a  "20  per  cent,  by  volume. 
This  is  a  dej;ree  of  concentration  very  suitable  for  the 
exaniinatioQ  of  brandies.  In  the  table  compiled  by  the 
author,  the  capillary  heights  are  given  in  millimetres. 
From  this  table  it  appears  that  the  solutions  of  pure 
isoamylic  alcohol,  according  to  exjiectation,  show  a 
rather  lower  capillary  ascent  than  the  corresponding 
solutions  of  the  crude  fusel  oils.  It  appears  that 
generally  "j^^  per  cent,  of  aniylic  alcohol  corresponds 
to  ~  per  cent,  of  crude  fusel.  If  the  proportion  of 
fusel,  as  in  most  cases,  is  less  than  {  per  cent., 
it  becomes  possible,  by  reading  ofi'  to  ,'r,mni.,  to  de- 
termine :-.',,,  or,  in  very  dilute  alcoholic  solutions,  even 
y/.j  per  cent  of  fu.sel.  The  values  above  O'.")  per  cent, 
fluctuate  slightly  for  the  ditterent  solutions  of  fusel  ; 
hut  these  values  are  of  no  practical  importance,  since  a 
brandy  which  contains  more  than  about  .3  ])er  cent,  of 
fusel  is  regarded  as  dangerous  to  health.  In  the  ex- 
amination of  brandies  by  the  above  method,  a  pre- 
liminary distillation  is  only  required  when,  as  in  the 
case  of  liqueurs,  tlie  s]iecific  gravity  of  the  distillate 
difters  es.sentially  from  that  of  the  original  liquid.  The 
specilic  gravity  is  then  determined  by  means  of  a  Molir's 
balance,  and  the  brandy  is  let  down  to  20  per  cent, 
(volume)  by  the  aid  of  a  dilution  table.  Tlie  capillary 
height,  compared  with  that  of  pure  20  per  cent,  etiiylic 
alcohol,  shows  at  once  the  proportion  of  the  fu.sel  in 
the  diluted  brandy  on  a  scale  which  is  empirically  con- 
structed. The  lirm  of  C.  (ierhardt,  glass  manufacturers, 
of  lionn,  supply  capillarometers  tested  by  the  author, 
and  showing  directly  for  difVerent  temperatures  the 
proportion  of  fusel  in  brandies  diluted  to  20  per  cent. 
—.1.  li.  C. 

CrUifisiii  of  the  Direct  Metliod  for  tlic  Determination  ef 
Turtaric  Acid  in  ]Viiic  Lcesund  Arijol.  1st  Part.  A. 
Borntrager.  Zeit.  Anal.  Chem.  25.  327—359. 
TiiK  author  investigates  chielly  the  method  ]iropo.sed  by 
Warington,  and  modilied  by  Grosjcan  and  Klein.  He 
sliows  by  numerous  experiments  the  intlucnce  of  the 
reagents  used  on  the  solubility  of  acid  potassium  tartrate. 
The  chief  results  of  his  investigation  lead  to  the  follow- 
ing procedure  :  — The  preliminary  determination  of  tar- 
taric acid  in  the  sample  recommended  by  W'arington  may 
be,  ami  is,  omitted.  Of  wine  lees  7'5grnis. ,  of  argols 
and  other  tartrates  375ginis.  are  taken  for  analysis, 
treated  as  recommended  by  Warington,  with  neutral 
potassium  oxalate,  of  w  hich  an  excess  of  from  1  ■,■>  to 
."igrms.  is  taken,  the  solution  neutralised  with  potassium 
hydrate,  filtered,  the  precipitate  washed,  and  the  solution 
reduced  to  ."jOcc.  To  this  solution  ogrms.  potassium 
chloride  and  3grms.  citric  acid  aie  added,  precipitation 
started  by  stirring  live  minutes,  then  allowed  to  stand 
12  hours. "  The  precipitate  of  [acid  potassium  tartrate, 
filtered  by  means  of  a  vacuum  ftlter,  is  washeil  with  a  10 
per  cent,  solution  of  potassium  chloride  previously 
.saturated  with  acid  potassium  tartrate.  The  ordinary 
variations  of  the  temperature  of  the  laboratory  at  time  (if 
iiltration  are  of  little  consequence.  The  precipitated  acid 
]iol,assium  tartrate  is  then  titrated  with  a  normal  .solution 
of  sodium  hydrate,  perfectly  neutral  litmus  paper  serving 
as  indicator.  llesults,  99  o  per  cent,  found  for  100 
emphiyed.  For  the  numerous  tables  of  solubility  of 
acid  potassium  tartrate  the  original  must  be  consulted. 


Analyses  of  Pure  ISSi  Alsatian  Whtc.   C.  Amthor.    Zeit. 

Anal.  Chem.  25,  359—301. 
T}IK  following  results  were  obtained  in  a  series  of  analyses 
of  the  above  wines.     The  numbers  represent  grams  per 
lOOcc  :— 
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After  ilcductin<;  the  total  acid  the  extract  gives  a 
inaxiiiinm  of  S'lfio  ami  a  niiiiinniin  of  1"23'2,  after 
deductiiif;  llie  fixed  acid  2;235  and  I'JIIo. 

Tlie  ratio  of  ash  to  extract  varies  from  1  :  80  to 
1  :  13'I  ;  the  phosiihoric  acid  to  the  ash  from  1  : 4  to 
1:8-1.— G.  H.  M. 


On  the  Estimation  of  Fusel  Oil  in  Brandy  and  other 
Spirits.  A.  Stufzer  and  O.  Keitiiiair.  Kep.  Anal. 
Chem.  6,  335. 

The  author  recommends  a  modification  of  Itbsc's 
method  (Cliem.  Zcit.  g,  ISTO  ;  9,  lloG),  wliich  depends 
on  the  alteration  of  solubility  of  fifty  per  cent,  alcohol 
in  chloroform  by  the  presence  of  fnsel  oil.  A  few  drops 
of  caustic  potash  are  added  to  '200cc.  of  brandy  ;  IGOcc. 
of  this  are  distilled  oB',  and  the  volume  of  the  distilliite 
made  up  to  '200cc.  50cc.  of  this  are  ]daoed  in  a  lOOcc. 
flask,  and  suthcient  water  addeil  from  a  burette  to 
make  a  30  (not  50)  per  cent,  solution  (the  amount 
required  may  be  found  in  Brix's  tables),  and  the  Hask 
is  then  filled  to  the  mark  with  jiiire  tliirty  per  cent, 
alcohol.  Exactly  20cc.  of  chloroform  are  placed  in  the 
carefully -dried  apparatus  in  wliich  the  solubility  is  to  be 
determined,  and  tlien  the  lOOcc.  of  diluted  alcohol  and 
Ice.  of  sulphuric  acid  of  specific  gravity  r'2S6.  The 
mixture  i.s  well  shaken  and  allowed  to  settle.  The 
apparatus  is  inclined  so  that  the  chloroform  is  transferred 
two  or  three  times  into  the  bulb  and  back  again  into  the 
graduated  tube.  After  a  few  minutes  the  temperature 
and  volume  of  the  chloroform  are  read,  and  the  amount 
of  fusel  oil  calculated  from  the  following  table,  which 
gives  the  percentage  volume  of  fusel  oil  in  50cc.  of  the 
(liluted  alcohol  (that  is  to  say,  in  the  lOOcc.  of  30  per 
cent,  alcohol),  the  temperature  being  15°.  The  number 
found  must  be  doubled  in  order  to  get  the  percentage 
volume  of  fusel  oil  in  the  brandy.  ^Vith  pure  tliirty  per 
cent,  alcohol  at  15°  the  volume  of  chloroform  is  21'4cc. 


Volume  increase 
of  Chlorofonu. 

Percentage  volume 
of  Fiisel  Oil. 

O'Olcc.  increase  of  volume  of 
Chloroform  corresponds  to 
volume  per  cent. 

0-20 

0-1 

0-G050 

0-35 

0-2 

00057 

0-30 

0-3 

0  0060 

005 

0-1 

00063 

0'80 

05 

00063 

095 

0-6 

0-0C63 

1-10 

0-7 

0-OOGt 

1-25 

0-8 

0-0004 

1-10 

0-9 

0  00G4 

1-55 

1-0 

00065 

— S.  Y. 


XYIL-CHEmSTRT    OF   FOOIS,    SANITARY 
CHEMISTRY,  BISINFECTAKTS,  Etc. 

(A)    CHEMISTRY  OF  FOODS. 

On  Pasteurised  Mdl;.     J.  Van  Geuns.     Bied.  Ccntr. 
15,  3.38. 

The  author  has  made  experiments  with  milk  heated  for 
a  short  time  at  CO  C  in  Thiel's  iiastcuri.sing  apparatus, 
with  a  view  of  determining  in  what  decree  such  milk 
ditl'ers  from  the  non-pasteurised  in  respect  of  lactic  acid 
formation,  alteration  of  casein,  and  the  development  and 
number  of  micro-organisms  jiresent.  The  .'•aiiiples  of 
pasteurised  and  non-pasteurised  milk  were  ke]it  in 
.sterilised  tubes  clo.sed  with  cotton  wool  at  lem|ieratures 
from  10—12^  C,  and  determinations  of  lactic  acid  made 


daily.     The   following    fable    gives    the  lactic  acid  in 
grms.  per  100  cubic  centimetres  of  milk  : — 


1  ..  . 

Oriliuary  Milk. 

Pusteurietd  Milk 

•/. 

3 



1  ... 

0-W6 

.-i 

0-136 

G  ... 

0-186 

0145 

0-112 

0-279 

8  ... 

0-154  . 

0-340 

9  ... 

0-201  

0-280 

From  these  figures,  it  is  apparent  that  pa.'-teurising  in 
the  apparatus  in  question  cannot  prevent  the  lactic  acid 
fermentation,  but  certainly  slightly  retards  that  change. 
Kept  at  35 — 37°  C.  for  24  hours,  both  the  pasteurised  and 
ordinary  milk  were  found  to  have  curdled;  the  former  in 
tloeculi,  the  latter  in  lumps.  As  regards  the  alteiatiou 
of  casein  and  soluble  albumenoids,  the  ditlerence  between 
pasteurised  and  natural  milk  does  not  ai^pear  to  be 
appreciable.  As  regards  the  influence  of  pasteurisation 
ujpon  the  develojiment  of  lower  organisms,  the  author 
found  by  Koch  s  jjelatin  cultivation  method  that  a 
sample  of  milk  whidi  contained  2^  millions  of  organisms 
capable  of  forming  colonies  per  cubic  centimetre  previous 
to  being  jiassed  ihrougli  Thiel's  appar.atus,  only  contained 
5000 — 1)000  after  pasteurisation.  A  small  sample  of 
milk  pasteurised  by  the  author  in  reagent  glasses  with 
cotton  plugs,  appeared  when  subjected  to  cultivation  to 
be  thoroughly  sterilised,  whilst  the  same  milk  (about  10 
hours  old)  gave  lOi  millions  of  organisms  per  cubic  centi- 
metre. The  working  of  the  ajijiaratus  in  question  would 
not  appear  to  be  quite  satisfactoiy  in  respect  of  total 
removal  of  microorganisms,  hence  the  lactic  acid  fer- 
mentation is  only  retarded.  The  author  throws  out  a 
suggestion  as  to  the  removal  of  pathogenic  organisms  by 
pasteurising  instead  of  by  actual  cooking,  whereby  (he 
taste  of  the  milk  is  altered.  On  this  head  further  ex- 
periments are  being  made. — AV.  D.  B. 


Comjiarativc  Experiments  on  the  Hajiid  Dettrmination 
of  Butter  in  Mill;  hi/  varienis  Methods.  O.  Sartori. 
Ann.  di  Chimica,  18S6,  158. 

The  author  concludes  that  for  rajiid  and  exact  determi- 
nations Soxhlet's  areometrical  method  gives  the  best 
results,  and  he  recommends  its  use  in  the  research 
laboratories  ;  Marchand's  lactobutyronieter  is  recom- 
mended for  the  use  of  cheese  -  makers,  and  .\danrs 
modified  method  for  the  town  authorities.  The  cre- 
mometer  gave  quite  untrustwoilhy  results.  — S.  Y. 


Ajiple  Chips  containimi  Zinc.     J.  Stinde.      Induslrie- 
bliitter,  1886,  110. 

Dried  American  apple  chi|is  frequently  contain  zinc, 
the  presence  of  which  is  attributed  to  the  treatment  with 
salt  water  in  zinc  wire  buckets  and  the  subsequent 
process  of  drying  on  hurdles  made  of  zinc  wire.  The 
object  of  this  Ircatment  is  to  prevent  the  chilis  from 
a.ssuming  a  yellow  or  brown  colour.  The  whiter  the 
colour  the  more  essential  it  is  to  test  the  chips  for  zinc. 

-1).  ]!. 


(B)  SANITARY  CHEMISTRY. 

Contribution  to  the  Question  of  the  I^resnration  of  the 
Purity  of  Water-eourses.    Chem.  Zeit.  10,  792. 

This  paper  deals  with  the  cause  of  the  jiollulion  of  the 
river  \Verra  ami  the  consequent  injury  to  the  town  of 
llcrford.  The  Corporation  of  Ilcrford  laid  the  blame 
on  the  rice  starch  manufactory  of  K.  Ilofmann  \-  Co.  in 
.Sal/ullcu  :  the  inoprietors  of  the  works,  however,  held 
that  the  injury  was  caused  by  the  damming  of  the  river 
lower  down  by  the  owners  of  a  water  mill,  the  water 
being  thereby  rendered  stagnant.  The  case  lias  come 
befoie  the  various  courts,  and  after  further  imjirovcmcnts 
in  the  method  of  iiurilication  of  the  v.ater  from  tliestarch 
works  had  been  adopted  by  the  owners,  and  a]q>ioved  by 
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the  comiiiission  nppointcd  to  consider  the  question,  it  has 
been  deciiloil  in  favmir  of  Messrs.  Hofniann  \-  Co.  The 
water  as  it  leaves  tlie  works  is  first  treated  with  chemical 
reagents,  the  nature  of  which  is  not  stated,  by  which  the 
organic  matter  is  separated  in  the  form  of  a  tlocculcnt 
precipitate.  A  large  quantity  separates  at  once,  and  the 
remainder  is  deposited  in  tanks,  divided  into  p.irtitions 
to  make  the  course  longer.  There  are  a  double  set  of 
tanks,  one  of  w  hich  may  be  cleaned  while  the  other  is  in 
use.  The  water  when  it  finally  leaves  the  tanks  is  per- 
fectly clear,  and  it  was  found  by  the  commissioners  that 
when  allowed  to  stand  for  several  w'eeks  it  underwent 
no  alteration  ;  the  purification  is  therefore  complete. 
-S.  Y. 

Jmjirorcmciifn  hi  the.  Treatment  and  Utiliaatioti  of 
detcafjc.  C.  T.  Kingzett,  Stamford  Hill.  Eng.  Pat. 
lO.ST'O,  September  14,  1SS5.  (id. 
Thk  sewage  is  either  filtered  through  finely-powdered 
coke  or  is  defecated  by  the  addition  of  finely-powdered 
coke  in  conjunction  with  the  use  of  clay,  lime,  or  com- 
pounds of  iron  and  alumina.  The  sludge  may  be  pressed, 
used  as  a  manure,  or  else  airdried  and  used  as  an  ordinary 
fuel  in  boilers  and  furnaces. — C.  C.  H. 


Improvements  in  the  Treatment  and  Utilisation  of 
&;iraiie.  C.  T.  Kingzett,  Stamford  Hill.  Eng.  Pat. 
11, 4:i'ti,  September  25,  ISSo.     6d. 

In  this  specification  it  is  proposed  to  defecate  .sewage  by 
means  of  soot  used  in  conjunction  with  clay  or  lime  or 
with  the  saline  deposit,  or  the  chalybeate  water  found 
at  Southborn-on-Sea,  which  contains  large  quantities  of 
sulphate  of  iron  and  alumina.  The  soot  may  be  substi- 
tuted by  powdered  coke  with  or  without  clay  or  lime, 
used  with  the  chalybeate  W'ater  or  with  similar  saline 
substances. — C.  C  H. 


of  iron  ;  they  are  then  ground  with  about  five  per  cent, 
of  common  salt  and  10  per  cent,  of  suljihuric  acid  of 
120'  T.  ;  the  whole  is  removed  from  the  null  and  allowed 
to  dry.  The  patentee  states  he  aims  at  the  production 
of  "a  chlorosulphate  or  chloro-sulpbite  of  iron  and 
alumina."  The  compound  so  prepared  is  used  for  the 
defecation  of  .sewage.  Where  much  colouring  matter 
proceeding  from  dyeworks  is  present  in  the  sewage,  the 
treatment  1)V  the  vitriolised  ash  is  to  be  followed  by  the 
addition  of  a  milk  of  carbonate  of  lime,  ground  chalk,  or 
waste  lime  from  soap  works. — C.  C.  H. 


(C)   DISINFECTANTS. 

A  New  or  Improved  Antiseptic,  Deodorant,  and  Disin- 
feetant  Compound.  P.  Ockenden,  London.  From  H. 
'itocke  and  H.  T.  Tompsitt,  ;\Ielbourne.  Eng.  Pat. 
10,212,  August  28,  18S5.     6d. 

OltDlNAKY  linseed  meal  of  commerce,  by  weight  about 
94  parts,  is  mixed  with  dried  and  pulverised  leaves  of 
the  eucalyptus  3o  parts,  dried  and  pulverised  seed  of 
the  eucalyptus  1  ■25  parts,  oil  of  eucalyptus  l'2o  part.s. 
An  alternative  method  of  preparation  is  the  addition  to 
the  linseed  meal  of  an  alcoholic  extract  of  the  .seeds  and 
leaves  of  the  eucalyptus.  The  object  of  the  patentee  is 
the  preparation  of  a  crushed  linseed  po.ssessing  septic 
qualities  and  specially  adapted  for  the  well-known  lise  of 
linseed  in  surgical  treatment. — C.  C.  H. 


Improvement  in  the  Preparation  of  nynicnic  and 
Disinfectinff  Substanees,  and  use  of  the  same  as 
Candles,  N iijlit-liijhts,  and  such  like.  E.  B.  AVatson 
and  H.  B.  P'ulton,  Loudon.  Eng.  Pat  10,876,  Sept. 
14,  1885.     6d. 

This  is  an  improvement  upon  a  former  patent  by  the 
same  authors.  No.  0.341,  lS8.!i.  In  that  patent  tlie  u.se  of 
iodine  in  combination  with  a  hydrocarbon  wax  or  oil 
made  into  candles,  which  when  burned  acted  as  a  disin- 
fectant, was  claimed  and  the  patentees  have  now  dis- 
covered that  if  a  small  quantity  of  sulphur  be  mixed 
with  the  iodised  wax,  instead  of  hydriodic  acid  being 
given  off,  iodine  and  finely-divided  sulphur  are  dispersed 
through  the  atmosphere,  which  is  attended  with  a 
considerable  increase  in  the  disinfecting  qualities. 

— C.  C.  H. 

Improvements  in  the  Manufacture  of  Vitriolised  Ash, 
and  Application  rf  same  to  the  Dcodorisalion  and 
I'urijiration  of  Polluted  Water  and  Pefvse  Matters. 
T.  H.  Cobley,  Dunstable.  Eng.  Pat.  11,542,  Sept. 
28,  1885.     6d. 

Ashes  or  clinkers  from  boiler  furnaces,  etc.,  are  fumaced 
with  a  material  containing  sulphur,  such  as  spent  oxide 


XTIIL— ELECTRO-CHEMISTUT. 

On  Memirous  Sulphate.     Vt.  Buchner.     Chcm.   Zeit. 

10,  V59. 
As  mercnrous  sulphate  is  frequently  used  for  electro- 
technical  juirposes,  and  particularly  in  telegrajdiy  for 
tilling  batteries,  it  is  of  interest  to  know  that  the  salt  is 
not  by  any  means  so  liable  to  oxidation  as  is  generally 
supposed.  Several  experiments,  which  in  some  cases 
extend  over  a  period  of  three  years,  go  to  prove  that  in 
no  case  was  the  change  which  the  mercnrous  salt  under- 
went very  great.  Thus,  when  exposed  for  two  years  to 
the  most  unfavourable  conditions,  not  more  than  10  per 
cent,  were  found  to  have  been  oxitlised.  This,  however, 
is  of  no  consequence  whatsoever  in  using  the  salt  for  tjie 
above-mentioned  purposes,  as  the  mercury  which  must 
necessarily  be  formed  liy  the  decomposition  of  the 
mercnrous  salt  unites  with  the  mercuric  sulphate  in 
presence  of  water,  reproducing  the  mercnrous  derivative. 
*  -A.  B, 


Nov  Forms  of  Apparatus  for  Electro-Chemical  Investi- 
gations. Nic.  V.  Klobukow.  Chem.  Zeit.  10,  792—793. 
Universal  Stand  for  Eleetroli/sis.— The  platinum  basin 
S,  Fig.  1,  which  forms  the  negative  electrode,  is  .supported 
by  the  ring  B,  to  which  are  soldered  three  platinum  pro- 
jections.    The  electrode  E  tits  the  bottom  of  the  basin 


exactly  (Fig.  2),  and  is  perforated  with  a  hole  near  the 
centre  to  allow  of  the  circulation  of  the  liquid.  The 
cross  piece  T  T  is  made  of  non-conducting  materi.al. 
The  arrangement  of  the  wires  is  obvious  from  the  dia- 
gram.    The  liasin  is  warmed  if  necessary  by  the  small 
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burner  B.  Tlic  metallic  deposit  is  washed  by  the  liquid 
in  tlie  Ijottle  1''  ;  when  the  cli)i  /(..  is  closed  and  /i  open, 
the  licjnid  Hows  from  the  bottle  into  the  basin  ;  when  A 
is  closed  and  /ij  open,  it  is  siphoned  from  the  basin  into 
the  breaker  G.  The  carrier  d  is  {graduated  so  that  the 
distance  between  the  electrodes  may  be  regulated. 

Elbow  Appiiriitiis  for  Electroly-iis. — The  apparatus 
Fig.  3  is  iniended  for  the  estimation  of  the  gaseous 
products  of  electroly.sis,  when  evolved  in  small  (piantity, 
or  for  the  investif;ation  of  li(iuids  which  are  acted  on  by 
the  air.  Two  wide  gla.ss  tubes  are  fused  together  at  an 
angle  of  90°,  and  arc  provided  with  narrow  tubes  a  a', 
through  which  the  evolved  gases  pass  into  the  eudioiueter 


FlO.  3 


tubes.  'J'he  platinum  electrodes  cc' may  be  of  various foims, 
Hat  or  cornigatcd  discs,  spirals  of  wire,  and  .so  on.  Their 
distance  is  regulated  by  the  stout  wires  which  pass 
through  the  corks.  The  arrangement  shown  in  P'ig.  4  is 
ado|)ted  when  it  is  desired  to  keep  the  products  of 
decomposition  separate.  This  is  acconii)lished  by  means 
of  a  membrane  of  parchment  or  bladder  lixcd  between 
the  armatures  A  A',  which  are  connected  by  a  hinge  //, 
and  are  firmly  closed  by  the  screw  *  which  pas.ses 
through  the  slit  t. — S.  Y. 

Improvements  in  Secondary  Voltaic  Batteries.  Cbas. 
Mo.scley  and  Thos.  Parker.  Eng.  Pat.  11,307,  Scp- 
tember'23,  1SS5.     6d. 

The  positive  plates  are  made  of  sheet,  strip  or  any  con- 
venient form  of  lead,  with  tlie  surface  perforated,  corru- 
gated or  roughened.  These  jdates  are  then  subjected  to 
tlie  action  of  nitric  acid,  or  of  a  .solution  of  nitric  and  sul- 
phuric acids,  or  to  tlie  vapours  of  the  solution  or  solutions, 
and  are  then  ready  for  use  in  the  corstiuction  of  the 
battery.  The  negative  plates  are  constructed  as  above, 
but  instead  of  the  acid  treatment  the  interstices  of  the 
plate  are  p.acked  with  oxide  of  lead  or  with  spongy  lead. 
The  positive  and  negative  plates  are  tlien  immersed  in 
dilute  sulphuric  acid,  and  are  separated  from  each  other 
in  the  usual  way.  Batteries  thus  formed  are  claimed  to 
iiave  a  greater  storage  capacity,  and  the  plates  are  said 
to  be  less  liable  to  disintegration.— B.  T. 


to  set,  the  latter  object  being  ensured  by  afterwards 

1  thoroughly  impregnating  with  a  soliiticm  ol'  ammonia. 
A  dense  coherent,  and  yet  porous  plate,  is  produced.  A 
little  glycerine,  mixed  with  the  steam,  renders  the  jilate 

I  harder.  It  is  converted  by  electrolysis  into  spongy  lead 
or  le.ad  peroxide.  Oxidation  is  helped  by  a  jjievious 
immersion  in  a  hot  solution  of  chloride  of  lime,  or  by  the 
admixture  of  a  certain  ]U'0]iortion  of  peroxide  of  lead 
instead  of  the  inert  ]iorous  material.  The  ]iart  at  which 
contact  is  to  be  made  is  rendered  moie  conducting  by 
facing  with  a  mixture  of  the  oxide  of  lead  and  the  salt, 
without  any  inert  material. — E.  T. 

Impruvrmeitlfi  in  Galraiiic  Batteries,  and  in  tlie  I'rcpara- 
liun  of  Li  (J  n  id  io  be  used  in  sneh  Batteries.  Alexander 
SchansehicH'.    Eng.  Bat.  ]2,37H,  October  16,  1S85.    Sd. 

Ccix.siST.s  of  elements  of  zinc  and  carbon  immersed  in  u 
ii)uid  prepared  as  follows : — To  basic  sulphate  of  mercury 
add  three  times  its  weight  of  water,  then  add  strong  sul- 
phuric acid,  drop  by  drop.  The  basic  sulphate  will  be 
dis.solved.  Stop  the  process  when  the  droji  falling  in 
produces  a  preciiiitate.  When  liltercd  and  cool,  the 
liquid  is  ready  for  use.  In  tlie  working  of  the  battery 
the  mercury  is  recovered  in  a  metallic  state,  and  also  as 
a  grey  powder.  — B.  T. 

Improvements  in  the  Man  iifetrtiire  of  Filaments  for  Inean- 
descent  Electrical  Lamps.  U.  K.  Swete  and  W.  C 
Main,  Batteisea.     Eng.  Bat.  Gl(i7,  May  0,  ISSU.     4d. 

The  authors  claim  the  use  of  any  suitable  vegetable  librc, 
preferably  that  known  as  Mexican  libre,  tliickencd 
to  the  desired  extent  by  repealed  immersions  in  jiyioxi- 
linc,  such  as  gun  cotton  dissolved  in  ether,  the  latter 
being  rapidly  absorbed,  by  suitable  means,  after  each 
immersion.  The  libre  is  then  reduced  to  a  uniform  cross 
.section,  by  means  of  a  draw.]date,  and  carbonised.  It  is 
claimed  that  such  lilamcnts  arc  very  etficient,  free  from 
brittleucss,  and  lasting. — E.  T. 


Imjirovrmenls  in  Voltevic  Batteries.    Th<mias  John  Jones. 

Eng.  Pat.  n,4.'>4,  September 'Jo,  1S8.'>.     Sd. 
Consists  in  the  use  of  elastic  metal  clips  and  distancc- 
])icces  of  various  forms,  drawings  of  some  of  which  are 
given,  to  hold  the  elements  of  a  cell  in  position, 
clips  and  distance-pieces  are  coated  with  celluloi' 
algin  or  alginic  acid. — B.  T. 


The 
and 


Inqirorements  in  the  Mannfaetnrc  rf  Plates  or  Elements 
jor  Voltaic  Batteries.  T.  J.  .lones  and  \V.  II.Tasker, 
London.     Eng.  Pat.  11, G.j2,  September  30,  18S5.     tid. 

A  DRY  MiXTl'lti:,  composed  of  delinite  iiro]iortions  of  an 
oxide  of  le.ad,  iireferably  litharge,  an  inert  porous 
material  as  pumice  stone,  and  about  .5  per  cent,  by  weight 
of  the  lead  oxide  of  one  of  certain  siiccilicd  salts  (ammo- 
nium sulphate  preferably,  but  also  amioonium  cbbiridc, 
carbon.-itc,  cinnmate  or  idiosidiale,  or  ag.-iin,  sodium  (ir 
potassium  chloride,  sulphate  or  chromatc).  Such  mix- 
ture is  composed  in  a  mould  and  steamed.  The  salt  is 
dissolved,  combines  with  the  oxide,  and  causes  the  mass 


Process  for  the  Prodnclion  of  the  Ferriei/iniidcs  of 
Potassium,  Hodivm  and  Ammonium,  lit/  Kin Iruhisi-i. 
C.  Petri,  Alsace,  (Icrmanv.  Eng.  Pat.  74-'l),  June  •_*, 
1SS6.     4d. 

The  electrodes  are  placed  in  cells  separated  by  iiorous 
])artitions.  The  cell  of  tlie  negative  electrode  is  lilled 
with  water,  while  that  of  the  positive  electrode  is  lilled 
with  a  solution  of  potassium  fenocyanide.  On  ]iassiiigan 
electric  current  of  an  electromotive  force  of  1'4  to  5'4 
\o\i,  the  potassium  ferrocyanide  at  the  positive  electrode 
iscon\ertcd  into  ferricyanide,  while  in  the  cell  of  the 
negative  electrode  pota.ssium  hydrate  is  separated,  under 
formation  of  hydrogen,  and  the  water  of  tlie  cell  is  con- 
verted into  potash  lye.  The  cuirent  is  passed  through 
until  all  fenocyanide  is  converted  into  feiricyanide. 
Both  solutions  are  then  drawn  oil' and  treated  separately, 
for  obtaining  potassium  ferricyaniile  and  caustic  pota-h. 
The  process  can  be  carried  on  i-onlinuously  by  causing 
the  fcrrocy.ani<le  solutiim  and  the  water  to  Ibiw  vim- 
tinuously  into  cme  part  of  the  respective  cells,  while  the 
ferricyanide  siilution  and  pcjtash  lye  How  otV  continuously 
from  another  ]iart  of  the  cells.  If  the  negative  cell  be 
lilled  with  mercury,  the  potassium  ferrocyanide  is  con- 
verted into  feiricyanide  and  iiotassium.  The  latter  is 
taken  u]i  by  the  mercury,  forming  potassium  amalgam. 
The  above-described  process  is  eijually  a]i|)licable  forlbl^ 
production  of  sodium  and  ammonium  ferricyanide. — S.  II 

Improvements    in    Clark    Standards   of  Electro-motive 

Force    and    other    Calvanie    Cells    harini)     Menuri/ 

Electrodes.      A.  Muirhead,  Eondon.      Eng.  Pat.  fS37li, 

June  i'),  IS.SG.     (id. 

To   render    portable    cells    containing    mercury   as  an 

electrode,  the  mercury  is  enclosed  in  a  cage  of  platinum 

or  platiinim  iridium  wire,  or  in  a  small  cell  covered  with 

lilatinum  wire  gaii/e,  cir  iierforated  ]ilatinum  slicel.    'J'he 

mercury  adheres  to  the   iilatinum,  and  does   not  readily 

sepaiatc  from  it  when  .shaken.     E.  T. 
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XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES 
AND  EXTRACTS. 

lodofonii  roirdcr.    tl.  Vulpius.     Cliem.  Zeit.  10,  791. 

It  has  liecn  tlie  object  of  mannfactiircis  to  prepare  iodo- 
form in  tlie  finest  possible  powder.  If  is  sold  in  a  tinelj-- 
powdered  state,  .as  .a  still  finer  precipitate,  and  in  the 
form  of  extremely  thin  scales.  The  Knelypowdered  or 
precipitated  product  is  well  suited  for  nii.xinf;  with  other 
bodies  in  the  jireparation  of  ointments,  but  when  dusted 
over  wounds  with  a  hair  pencil  it  is  apt  to  cake  to<,'etlier 
in  lumjis.  If  not  sufliciently  fine,  or  when  in  the  form  of 
scales,  it  is  not  thoroujihly  taken  up  by  the  brush.  A 
]uoduct  is  now  prepared  in  the  form  of  a  moderately  fine 
powder,  which  does  not  cake  together  and  which  adheres 
perfectly  to  the  brush,  and  this  is  recommended  when 
iodoform  is  to  be  used  aioue. — S.  Y. 


Uii  the  Njiiiio   IVvod.       IIuj;o    Schulz.      I'harni.    Zeit. 

31,  3o0. 
Tins  wood  is  obtained  from  the  interior  of  the  Canicroons, 
and  contains  a  principle  which  is  said  to  act  like  pepsin. 
The  drug  is  found  in  commerce  partly  in  billets  with  but 
little  liark,  p.artly  as  thick  circular  sections  of  the  root 
uniformly  covered  with  bark.  The  wood  of  both  stein  and 
root  po.ssesses  a  beautiful  yellow  colour,  that  of  the 
former  being  dashed  with  red.  It  is  easily  reduced  to 
jinwder  with  a  rasp,  and  possesses  an  odour  like  musk. 
Iteontainsnnmberlesscircular  poreswhich  contain  yellow 
resin.  The  alcoholic  extract  of  the  drug  is  yellow  by 
transmitted  light,  but  exhibits  a  green  fluorescence 
resembling  uianium  glass.  It  appears  to  contain  no 
alkaloid.  The  resin  contains  a  hitter  substance  with  a 
faint  aromatic  smell.  The  plant  it.self  is  not  known,  and 
it  is  even  unknown  to  what  family  it  belongs. — S.  Y. 


On  S<ilol.      E.   (Ihillany.      Zeit.   Oesterr.  Apoth.  Yer. 
24,  229. 

Phenolsaluylate,  to  which  the  name  "Salol"  has  been 
given,  is  now  employed  as  a  medicine.  It  is  a  white 
crystalline  powder  which  pos.sesses  an  aromatic  odotir,  is 
scarcel}'  s(duble  in  water,  but  dissolves  easily  in  alcohol 
and  ether,  ;ind  melts  at  45^  The  alcoholic  solution  is 
coloured  reil-ljrown  by  ferric  chloride.  jVccording  to 
Dr.  Sahli,  it  acts  at  le.ast  as  powerfully  as  sodium 
salicylate,  and  it  is  also  recommended  as  an  antipyretic 
and  antiseptic. — S.  Y.        

On  the  viirioi'S  Diijitali'ns  of  Commerce.     Lafon.     ■lonrn. 
Phaim.  Chim.  6  Scr.  l.S,  .")48. 

The  author  has  examined  the  digitalins  of  Nativelle, 
Homolle  and  (jiuevenne,  Duquesnel,  Mialhe,  and  Merck, 
and  also  Merck's  digitoxin.  The  French  brands  exhibit 
the  reactions  given  in  the  French  I'harmacopo-ia  ;  they 
di.ssolve  easily  in  cliloroform,  and  slightly  in  ether,  but 
are  insoluble  in  benzene,  and  they  are  coloured  green  by 
concentrated  hydrochloric  acid.  The  (German  digitalin 
is  insoluble  in  chloroform  and  gives  no  reaction  with 
hydrochloric  acid.  Merck's  amorphous  and  crystallLsed 
digitalins  do  not  exhiViit  die  rejiction  recently  described 
by  the  author  (a  blue  green  colouration  on  .addition  of 
cijual  parts  of  sulphuric  .acid  and  alcohol  and  a  drop  of 
ferric  chloride)  :  but  the  digitoxin  gives  all  the  reactions. 
The  author  therefore  considers  that  Merck's  digitoxin  is 
identical  with  the  digitalin  of  Nativelle,  notwithstanding 
that  it  is  yellow  and  amorphous.  — S.  Y. 


Cunessinc.     K.  Polstorft'.     Ber.  19,  1682—1685. 

In  a  previous  communication  (Und.  19,  7S)  the  author, 
in  conjunction  with  Schirmer,  described  llie  prepar.ation 
of  an  alkaloid  from  the  bark  of  IltihiirlteiKi  Africeoin, 
which  was  considered  to  be  identical  with  concssine,  a 
b.ase  isolated  by  Haines  from  the  bark  of  ]\'ri(/htia 
antidijsenterirn.  The  author  has  extracted  the  same 
alkaloid  from  the  seeds  of  the  E,ast-Indian  Holnirhena. 
This  plant,  however,  yields  less  concssine  than  the 
African  species  (okilos.  of  seeds  gave  about  4grms.  of 
pure  alkaloid).  The  b.aseC)-jH.,„N  forms  colourless  needles, 
meltiu''  at  121")''.  Its  /i>/drochlondc  Ci<H...„N.HCl 
crystallises  in  grouns  of  needles,  and  the  ourochloridc 
Ci..H..,(,X.AuCl4  in  golden-yellow  needles.  As  a  further 
proof  of  the  identity  of  the  base  with  concssine,  the 
author  prepared  and  analysed  the  nitrate  and  the 
picrate.  The  former  crystallises  in  anhydrous  small 
needles,  and  the  latter  in  lustrous  gold-coloured  needles. 

-D.  B. 


Notes  on  Quinine  Hi/dmtc.      FHickiger  and  U.  Hesse. 
Pharni.'j.  16,  3,  897  and  937. 

In  reference  to  Flet.schcr's  statement  that  quinine  hydrate 
contains  only  1  mol.  lUt)  (////(/.  3)sri),  FHickiger  com- 
municates experiments  from  which  it  is  deduced  that 
c|uinine  crystallised  from  a  cold  aqueous  solution,  and 
dried  at  10",  contains  3mols.  H^O.  Un  the  other  hand, 
quinine  precipitated  by  ammonia  from  concentrated 
solutions,  hiis  the  composition  of  a  hydrate  containing  2 
mols.  HjO.  Hes.se,  on  the  whole,  agrees  with  FHickiger, 
but  is  of  opinion  that  precipitated  quinine  is  at  lirst 
amorphous  and  free  from  water,  but  at  the  moment  of 
crystallisation,  it  takes  up  water  to  the  extent  of  3mols. 
Moreover,  the  tri-hydrate,  even  at  20°,  loses  about  Imol., 
and  at  40 — f)0°  the  rem.aining  molecules  of  water.  This 
tendency  to  etHoresce  explains  why  ((uinine  of  conimerce 
contains  water  only  cquiv<alcnt  to  about  2mols.  Hesse 
has  not  succeeded  in  preparing  a  definite  mono-hydrate 
of  quinine. — D.  A.  L. 

Note,   on    Quinine    Sulphate.      0.    Hesse.      Phaim.  .J. 
16,  3,  1025—1026. 

i^uiNlNE  sui.l'ilATE  of  Commerce  contains  as  impurity 
hydroquinine  sulphate,  from  which  it  cannot  be  separated 
by  crystallisation,  unless  it  is  first  converted  into  acid  sul- 
l)ii,ate.  The  rotatory  power  of  hydroi|uinine  lies  between 
that  of  quinine  and  cinchonidine  :  —  i|uinine  tartrate 
[a]D  =  -  212'.5°  ;  hydroquinine  tartrate,  =  -  176il°  ; 
cinchonidine  tartrate,  =  -  1X2  0'-".  For  tiiis  reason  the 
coin]iosition  of  commercial  quinine  sulphate  cannot  be 
determined  by  the  optical  method,  for  the  diminished 
rotation  can  as  well  be  due  to  the  presence  of  hydro- 
(piinine  .as  to  that  of  cinchonidine.  This  notice  is  a  refdy 
to  l)e  Yrij,  who  found  cinchonidine  in  all  commercial 
samjiles  of  (juinine  sulphate. — D.  A.  L. 


On  the  Lobelia  A/lidoids.     Prof.   Dragendortt'.     I'harni. 
Zeit.  P.ussl.  25,  353. 

In  addition  to  the  .alkaloid  lobelline  which  is  prepared 
from  I.ohrlia  inflcdn,  the  author  has  obtained  a  second 
alkaloid  lioth  from  this  plant  and  {roniLobelia  nieotianc- 
fo/ifi,  which  grows  in  tlie  K.ast  Indies.  The  lobelline  is 
extracted  from  the  ammoriacal  aqueous  extract  by  agita- 
tion with  petroleum  spirit,  the  second  alkiiloid  by 
agitation  with  chlorofoim.  Jlothcomjioundsarepoi.sonous. 
The  composition  will  lie  given  shortly. — S.  V. 


Impi-oi-ements  iu  the  I\Itinvfa'ture  of  Salici/lic  Acid  eind 
of  the  Sulistttution  Compounds  and  Homologucs 
thereof  .1.  Y.  Johnson,  London.  From  Dr.  I-".  von 
TIeyden,  Dresden.    Eng.  Pat.  7S0I,  June  10,  1886.    4d. 

This  specification  relates  to  improvements_in  the  pro- 
cess described  in  inventor's  patent  of  .Inly  15,  1S84,  Xo. 
10,167  (this  .lourniil,  1885,  551).  It  has  been  found  that 
the  luiinufacture  of  .salicylic  acid  can  be  simplilicd  by 
cau.singthe  carbonic  anhvdride  under  pressure,  in  jilace 
of  being  introduced  into  tlie  vessel  in  which  the  materials 
are  kept  at  a  low  or  atmospheric  temperature,  to  act  on 
the  materhals  w  hilst  they  are  niaint.ained  at  a  temperature 
of  from  120  to  145  d'egrees.  Special  care  must  be 
taken  not  to  allow  the  heat  to  exceed  these  limits, 
otherwise  phenol  would  bo  separated  .and  the  iiro- 
cess  would  have  to  be  completed  as  described  by  kolbe 
iu  Patent  .595,  February  17,  1S74,  which  the  present  im- 
provements are  intended  to  obviate.  Corresponding 
results  .are  obtained  by  the  tre.atment  of  the  homologucs 
and  substitution  compounds  of  phenol.— D.  B. 
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XXI.— EXPLOSIVES,  MATCHES,  Etc. 

Improvemoits  in  the  Mtoiiifarture  of  E.qj/o.sivcs.    Dingl. 

Polyt.  J.  261,  25-29. 
MARKGHAFof  Neuiikirclien  publislieil  some  experiments 
on  two  new  explosive  sul)stances  introduced  into  com- 
merce by  Hellhof  of  Berlin,  and  iermed  Helllioffite  and 
Carbonite.  The  Hellhotlitc  consists  of  1  part  dinitroben- 
zene  and  I'o  parts  nitric  acid,  or  1  part  nitrobenzene  and 
2'5  parts  nitric  acid  ;  the  latter  mixture  is  preferable. 
It  does  not  explode  by  a  sudden  blow,  but  it  gives  olF 
unpleasant  vapours  on  burning,  and  on  being  stored  eats 
away  the  paper-cases  of  cartridges  Owing  to  these 
disadvantages  the  carbonite  was  prepared,  which  is  saiil 
to  consist  of  nitrobenzene,  potassium  nitrate,  sulphur, 
and  kieselguhr.  It  has  a  neutral  reaction,  is  also  proof 
against  explosions  due  to  sudden  blows,  but  its  exjilosive 
force  only  equals  that  of  dynamite.  Trauzl,  of  \'ienna, 
criticises  adversely  the  use  of  these  explosives.  Accord- 
ing to  him,  Helllioffite  is  simply  an  imitation  of  Sprengel's 
explosive  compounds,  the  applicability  of  which  the 
latter  inventor  himself  declared  as  scarcely  probable. 
The  pretended  advantage  that  the  explosives  may  be 
]n-eiiared  in  the  mine  shortly  before  use  is  really  a  dis- 
advantage, since  it  would  increase  enormously  the 
number  of  accidents.  Furtliermore,  their  preparation  is 
expensive ;  the  paper-cases  of  tlie  cartriilges  must  be 
often  renewed  and  the  action  of  the  nitric  acid  on  the 
])ercussion  cap  may  cause  a  premature  explosion.  F. 
Holzner  reports  on  the  use  of  Hellhotiite  for  filling  shells. 
The  front  part  of  the  shell  contains  a  closed  glass  vessel 
filled  with  nitric  .acid,  whereas  the  back  is  filled  with 
finely-crystallised  metadinitrobenzene.  On  firing,  an 
intimate  mixture  of  both  takes  place,  which  is  exploded 
by  the  fuse.  Experiments  in  dill'erent  countries  gave 
contradictory  results.  General  Abbot,  of  New  York, 
publishes  the  composition  of  some  new  American  explo- 
sive compounds.  Atlas-powder  (Kepauno  Chemical 
Company,  Philadelphia)  consists  of  : — 

A.  B. 

NaNO,    2    31 

Cellulose    21    11 

MrCO.,    2    2 

Nitroglycerin  75    50 

Jndson-powder  (Jndson-powdcr  Company,  Rustic)  : — 
64%NaN03,lG%S,15%C,5%CaH^(O.NOi)::  (Nitroglycerin). 
Jndson-powder  is  prepared  by  grinding  nilre,  sulphur, 
and  carbon,  each  separately,  mixing  them  in  a  drum  and 
heating  them  with  steam  to  177°  until  tlie  sulphur  melts 
and  coats  the  nitre  and  carbon.  After  cooling  the  mass 
forms  grains,  which  are  .sieved  and  coated  witli  nitrogly- 
cerin. The  fine  division  of  the  latter  compcmnd  is  said 
to  produce  a  more  powerful  explosion.  M.  v.  Foerster, 
of  Walsrode,  issued  a  pamphlet  on  experiments  with 
gun-cotton,  and  the  application  of  compressed  gun-cotton 
for  military  purposes.  From  it  we  learn  that  wet  gun- 
cotton  (25^oH.^O)  acts  more  powerfully  than  drj-  cotton. 
A  greater  specific  gravity  increases  the  action  of  open 
charges.  If  there  is  a  .space  between  the  charge  and  the 
body  to  be  attacked,  the  effect  decreases  rapidly.  Closed 
charges  sliow  at  the  percussion  cap  a  power  six  times  as 
great  as  at  a  point  which  is  most  distant  from  the  cap. 
That  is  to  .say,  that  the  transmission  of  the  explosive 
force  of  gun-cotton  is  very  small.  This  explains  why 
gun-cotton  is  not  applicable  for  mining  purposes.— S.  H. 

XXIL— GENERAL  ANALYTICAL  CHEMISTET. 

The  Piccipi/ation  of  Ammohium  MugncsiuDi  l'ltos}ihate 
hi  presence  of  Ammonium  Citrate.  C.  Mohr.  Chem. 
Zeit.  10,  075. 
The  author  shows  by  a  series  of  experiments  that  the 
Belgian  and  French  method  of  determining  jiliosphoric 
acid  in  super])hosphates,  by  precipitation  of  the  annnon- 
ium  magne.siuni  salt  in  presence  of  ammonium  citrate, 
gives  results  which  are  very  much  too  low.  This  lie 
estini.ates  at  ") '5  percent.  The  chief  sources  of  error  of 
this  method  are  ifue  to  the  fact  that  the  soluble  and  the 
dibasic  pliosplioiic  acid  are  determined  in  one  oiieration. 
The  two  operations   may  be  readily   separated,  as  the 


soluble  phosphoric  acid  may  be  much  better  determined 

without  ammonium  citrate.  The  addition  of  ammonium 
citrate  is  only  necessary  for  dissolving  the  dibasic  salt. 
The  author  rcconuncnds  the  following  modification  : 
2grnis.  .superphosphate  are  rubbed  in  a  mortar  with  warm 
water  and  an  excess  of  sodium  acetate  addeil.  Tlie  jirc- 
cipitatcd  iron  and  alumina  phosphates  remain  in  the 
residue.  The  mass  is  filtered  and  washed,  and  made  up 
fo200cc.  Of  this  .jOcc.  may  be  used  for  the  determination 
of  the  soluble  pho.siihoric  acid.  The  residue  is  digested 
with  Ijcc.  of  an  alkaline  solution  of  ammonium  citrate 
for  one  hour  at  40"  to  .50°,  filtered  and  piecipitatcd  with 
magnesia  mixture.  The  loss  does  not  exceed  0'.'{  jicr 
cent.     The  two  amounts  are  then  added. — -I.  B.  C. 


Defcnnination   of  Silicon  in  Iron.     L.    Blum.     Chem. 
Zeit.  10,  702. 

The  author  gives  data  of  the  method,  previously  de- 
scribed (C'hnii.  Zeit.  9,  1873),  for  determining  the  amount 
of  silicon  in  iron,  by  employing  a  solution  of  bromine  iu 
hydrochloric  acid.  He  compares  it  with  the  method  in 
general  use  now — viz.,  dissolving  the  substance  which 
has  been  weighed  oil,  in  200ccm.  of  water.  lOOccm. 
hydrochloric  acid  and  iOgrms.  of  potassium  chlorate, 
evaporating,  filteiing,  washing  with  hydrochloric  acid 
and  water,  igniting  and  weighing.  The  author 
endeavours  to  account  for  the  fact  that  this  latter 
metliod  gives  somewhat  lower  figures  than  his,  by 
a.ssiiming  that  some  silicon  chloride  or  silicon  hydro- 
chloride is  formed  and  escapes  when  the  reaction  is  at  its 
height,  whereas  no  loss  occurs  with  his  method,  as  the 
coi  responding  bromine  compounds  are  more  readily 
ilecompo.sed  Ijcfore  they  can  escape.  The  latter  nietlmd 
al.so  is  much  preferable,  for  the  solulion  liltcrs  very  well, 
this  not  being  the  case  when  the  iron  has  been  treated 
with  potas.sium  chlorate. 

It  is  advisable  to  dissolve  the  iron  in  an  cvaiiorating 
dish.  This  saves  time,  and  the  results  are  not  influenced 
in  the  least. 

In  order  to  obtain  the  silica  perfectly  white  after 
ignition,  the  precipitate  should  be  very  thoronghly 
washed  with  the  solution  of  bromine  in  hydrochloric 
acid. — A.  E.  

Dctermituition    of  Phosphoric    Arid    in    TItomas-Slag. 
Dr.  T.  Klein.     Chem.  Zeit.,  10,  721. 

Ix  all  the  methods  at  present  in  use  for  determining  the 
amount  of  phosphoric  acid  in  Thomas-slag,  oxidising 
agents  are  employed.  Assuming  this  slag  to  contain 
iron  phosphide,  it  might  be  supposed  that  the  amount 
of  phosphoric  acid  found  by  analysis  would  somewhat 
exceed  the  quantity  originally  contained  in  thesulistance 
owing  to  the  oxidation  of  the  phosphorus.  This,  liow-- 
ever,  does  not  appear  to  be  the  case. 

While  tlie  use  of  sulphuric  acid  gave  no  good  result, 
it  was  found  possible  to  decompose  the  slag  by  heating 
it  with  ordinary  hydrochloric  acid  for  more  than  an  hour. 
The  anunint  of  jiliosphoric  aoiil  found  in  several  experi- 
ments agreed  with  the  qiiautity  obtained  by  fusion  with 
soda  and  nitre,  thus  proving  that  the  quantity  of  iron 
phosphide  contained  in  the  .slag  is  either  exceedingly 
small  or  tliat  it  is  not  decomposed  by  fusion. — .\.  K. 


A  Neiv  Method  for  the  Determination  of  Zinc.     (i.  Lose- 
kann  and  Dr.  Th.  Meyer.    Chem.  Zeit.  10,  729. 

On  adding  to  a  solution  of  zinc  in  hydrochloric  ar  sul- 
phuric acid,  «"hich  has  been  neutralised  with  ammonia, 
a  sufficient  quantity  of  disodinm  phosphate,  a  voluniiiious 
white  ]iiTcipitate, 'Zii(NH.,)rOj,  is  obtained,  which  be- 
comes crystalline  on  boiling  the  soluticm.  and  exactly 
resembles  the  corresponding  ma.;,'nesiiim  compound.  On 
lieating  over  the  blow-pipe,  it  melts  to  a  tran.>-]iaient 
fluid,  which,  however,  solidifies  .igain  in  a  Bunsen 
liurncr.  The  weight  of  the  )iyioplios]>hate  thus  formed 
very  soon  becomes  constant  wiien  heated  over  the  blow- 
pipe. The  analytical  data  given  W(nild  show  that  the 
method  is  an  excellent  one.  It  is  best  to  precipitate  the 
phosidiate   by  mixing  the  zinc  solution  with  excess  of 
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ammonia  and  disodinm  phosphate,  and  then  adding 
hydroclilnric  or  sulpluiiic  acid,  drop  liy  droji,  until  the 
reaction  is  neutral.  Slight  excess  of  alkali  or  acid  is, 
liowever,  of  no  consequence  if  a  sufficiently  larjie  amount 
of  disodiuni  phosphate  ha.s  been  added.  The  solution  in 
which  the  precipitate  is  suspended  is  then  boiled,  filtered 
after  standing;  a  few  hours,  and  washed  with  lint  water 
until  no  more  phosphoric  acid  can  be  detected  in  the 
washings  by  molybdenum  solution. 

Thisinethod  is  also  applicable  to  the  separation  of 
zinc  and  magnesia,  but  only  when  the  metals  are  present 
as  sulphates,  unless  there  is  only  a  small  percentage  of 
magnesia,  when  the  chlorides  also  may  be  used.  Excess 
of  ammonia  and  disodium  phosphate  are  first  added,  and 
the  mixture  allowed  to  stand  a  few  hours.  All  the  mag- 
nesia is  precipitated,  whereas  the  filtrate  contains  all 
the  zinc,  which,  in  its  turn,  may  he  precipitated  as  phos- 
phate by  e.xactly  neutralising  the  solution. 

The  results  are  arrived  at  very  rapidly,  though  without 
impairing  their  exactness,  and  this  method,  therefore, 
promises  to  render  great  service  to  those  who  have  fre- 
((uently  to  make  determination.s  of  zinc— A.  11. 


lateral  direction  is  altogether  excluded.  The  upper 
opening  is  closed  by  means  of  a  perfect  membrane  of 
sheet  caoutchouc,  omm.  thick.  As  it  is  not  easy  to 
obtain  perfect  caoutchouc,  and  the  least  fault  may  cause 
it  to  split,  it  is  best  to  tie  two  or  three  thinner  sheets,  one 
over  the  other,  on  to  the  tube.  The  thickness  of  the 
sheet.s  employed  should  depend  on  the  water-pressure  at 
disposal,  and  must  be  tried  in  each  special  case.  A 
must  be  pushed  into  11  so  far  that  the  water  which  enters 
at  6,  while  slightly  lifting  the  caoutchouc  sheet,  is  jerked 
out  at  ((.      Under  ordinary  circumstances,  this  occurs 


Dctennination  of  Nickel  on  Nkld-phitrd  Iron  Goods. 

Dr.  A.  Kobrich.  Chem.  Zeit.  10,  747.  . 
The  following  method  for  determining  nickel  on  nickel- 
plated  goods  may  be  speedily  carried  out,  and  gives  good 
results  : — The  articles  are  put  into  a  mixture  of  eiiual 
parts  of  nitric  acid  (sp.  gr.  1-lS)  and  water.  The  nickel 
plating  begins  to  dissolve  at  once,  and  when  only  iron  is 
visible  the  goods  arc  removed  from  the  acid  solution  ami 
washed.  The  solution  is  then  heated  with  hydrochloric 
acid  as  long  as  there  is  any  ferrous  salt  present.  On  now- 
adding  sal-ammoniac  and  excess  of  ammonia  and  gently 
heating  for  an  hour,  the  nickelous  oxide  dissolves  readily, 
and  may  thus  be  separated  from  ferric  hydroxide.  The 
latter  is  again  treated  with  sal-ammoniac  and  anmionia, 
and  washed  on  the  filter  with  dilute  ammonia  until  the 
filtrate  is  no  longer  coloured  brown  on  addition  of  ammo- 
nium sulphide.  The  filtrates  are  united,  treated  with 
ammonium  sulphide  and  aciditied  with  acetic  acid.  The 
nickel  sulphide  thus  precipitated,  after  being  dissolved  in 
nitric  and  hydrochloric  acid,  is  determined  in  the  usual 
way  as  metallic  nickel. — A.  R. 


A  simple  Air-pnmp  fur  use  in  the  Laboratories  of  lVoi-J:s, 
etc.    O.  N.  Witt.     Chem.  Zeit.  10,  760. 

The  author  reviews  the  different  kinds  of  air-pumps  at 
present  in  use.  The  one  here  described  does  not,  as  the 
two  kinds  generally  em])loyed  in  laboratories,  require 
either  a  strong  pressure  of  water  or  a  long  column  of 
discharged  water.  Xow,  as  one  or  the  other  of  these 
requisites  is  not  often  to  be  found  in  works,  the  author 
has  constructed  a  pump,  the  principle  of  which  depends 
on  the  hydraulic  ram.  It  can  be  looked  upon  as  a  modi- 
fication of  Jagno's  pump,  the  theory  of  which  has  been 
explained  by  Mendelejett',  Kupitschoft'  and  Schmidt 
(Aniialcn,  165,  63).  Jagno's  pump  works  with  a  column 
of  water  and  fall  14  meters  high.  If  the  pressure  is 
stronger,  the  fall  may  be  successively  shortened  to  40cm. ; 
if  smaller,  it  must  be  correspondingly  lengthened.  These 
are  very  modest  requisites,  and  the  only  reason  why  this 
pump  has  found  so  little  favour  in  laboratories  is  due  to 
its  liability  to  get  out  of  order,  and  Linnemann's 
{Anna/en,  177.  -95)  improvement  on  that  pump  issotne- 
what  expensive.  The  adjoining  figure  will  readily  ex- 
plain the  construction  of  the  pump  as  recommended  and 
used  by  the  author  for  .several  years.  A  is  a  T-shaped 
glass  tube,  10mm.  wide,  the  lower  end  of  which,  as  al.so 
the  end  of  the  side-piece,  is  widened  out.  The  upper 
end  is  carefully  ground.  B  is  also  a  T-tube,  consisting 
of  a  piece  iomm.  in  width  and  a  piece  of  the  same  tub- 
ing as  used  for  .\.  All  three  extremities  of  1>  are  widened 
out.  A  is  connected  with  IJ  by  means  of  a  very  good 
cork  stopper  (not  caoutchouc),  which  should  '  be  as 
long  as  possible,  and  very  compact.  A  should  lit  into 
B  in  such  a  way  that  both  tubes  are  perfectly  concentric, 
and  that  while  A  can  slide  perpendicularly  but  wilh 
strong  friction  in  B,  the  possibility  of  an  oscillation  in  a 


when,  on  Wowing  into  6,  aloud  .sound,  resembling  a  blast 
from  a  trumpet,  is  heard.  C  is  a  liunsen  valve,  which 
must  have  been  made  with  great  care,  and  should  lit 
perfectly.  It  should,  moreover,  be  so  small  that  it  works 
easily  in  the  tube,  and  offers  a  sufficient  passage  for  the 
expelled  air.  As  the  whole  pump  oscillates  very  consi- 
derably when  in  action,  the  junctions  must  be  tied  with 
silk  and  thin  wire,  and  fastened  so  thoroughly  that  the 
various  parts  cannot  be  displaced.  Much  depends  on  the 
sood  quality  of  the  small  valve  ;  it  is  not  easily  made, 
and  the  black  tubing  which  is  used  for  it  gradually  loses 
its  elasticity.  It  is  therefore  advisable  to  replace  it  by 
an  arrangement  such  as  the  one  shown  in  ¥i^.  2.  This 
consists  of  a  wide  piece  of  tubing,  which  is  drawn  over 
and  attached  to  the  shortened  adjoint  piece  of  A  by 
means  of  a  cork.  A  thin  piece  of  tubing,  ground  in 
front,  is  passed  through  the  other  end  of  the  w  ide  tube, 
and  on  the  former  glides  a  somewhat  broader  but  short 
tube,  widened  at  each  end,  over  the  front  opening  of 
w  hich  a  strip  of  caoutchouc  cloth  is  stretched  (Fig.  3), 
just  broad  enough  to  cover  the  opening  of  the  small  tube. 
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By  sliding  this  small  valve  along  the  tube,  the  best  posi- 
tion for  it  must  be  ascertaincii.  All  junctions,  ngain, 
sbduld  liu  carpfully  fastened  with  wire  or  silk  tbtead. 
Deforc  nsint;  the  pump,  it  is  fastened  below  //  to  a  lieavy 
stand.  'NVIiile  workinj,',  it  emits  a  deeji  liuuiniin^'sonnij. 
.\s  tlie  exliaustion  of  the  vessel  atta<  bed  to  tbe  pump 
(iroceeds,  tbe  beats  of  tlic  pump  l)ecoine  heavier  ami 
slower,  until  finally  each  can  be  counted  separately.  If, 
now,  tbe  water  be  turned  off,  tbe  pump  of  itself  closes 
the  receiver,  an  advantage  not  possessed  by  an\'  other 
pump. 

This  pump  cannot,  of  course,  evacuate  so  thoroughly  as 
other  waterair  pumps,  considering  each  to  be  working 
under  llic  most  favoiualile  ((imiitions.  Even  if  tbe  valve 
is  very  careliilly  constructed,  it  is  impossible  to  obtain  a 
vacuum  under  50 — 60mm.  :  but  this  pressure  .suffices 
for  all  HItralions,  even  for  all  distillations  un<ier 
diminished  pressure. — A.  R. 


A  Niir  Self-rrqiiJdiiiiq  An-'iiir/iiiniil  for  FiUciitKJ.     V. 
'\V.  Dafert.     Chcm.' Zeit.  10,  TOi 

AVuKN  large  unantities  of  a  liquid  are  to  be  filtered  as 
quickly  as  jvn.'.sible  throngb  a  small  tiltcr,  *be  following 
apparatus  will  l)e  found  useful  :  — Tlie  liquid  to  be  tiltered, 
contained  in  15.^,  is  led  by  means  <if  a  syphon  into  the 
iiltor  in  funnel  A,  and  thence  passes  into  1!  under  pres- 
sure. As  tbe  supply  at  A  must  be  greater  than  a 
discbarge  at  /',  an  excess  of  tbe  tlnid  must  be  provided, 
and  then  again  returned  to  W,.  Tbisis  efl'ecteil  through 
the  tnbe./'f/  by  means  of  a  weak  counter  pressure  exerted 
at  //,  which  can  be  regulated  by  the  stopcock  c.     When 


tbe  filter  is  filled  to  /,  this  second  syphon  commences  to 
act,  but  in  tbe  reverse  direction.  The  syphon  (/  r  is  best 
filled  by  closing/ and  blowing  air  throngb  /(.  Through 
the  cork  of  I>o  a  separating  funnel  may  be  jiassed,  for 
introducing  any  desired  quantity  of  tbe  liquid  to  be 
filtered.  Tbe  air  admitted  through  11  sbimid  ju.st  be 
sufficient  to  cause  hardly  any  alteration  in  the  minus 
pressure  in  15.  Tlie  lower  end  of  tbe  lever  d  c  should  be 
bent  upwards  to  guard  against  damaging  tbe  filter. 

-A.  1!. 


rises.  The  current  of  cold  water  enters  the  bath  through 
tbe  tubes  A  and  B  ;  the  spiral  is  made  of  bad  tubing. 
'J'be  water  which  enters  the  bath  throngb  A  is  cold  ; 
that  wbicli  jiasscs  tlirnugb  li  is  heated  by  tbe  llame  ; 
tboriiugb  admixture  of  tbe  water  as  it  enters  is  insured 
by  tbe  introduction  of  a  slow  ctirrcnt  of  air  tlirougb  tbe 
tube  K.  Tbe  water  escapes  from  tbe  batb  through  the 
tubes  C  and  D.  As  this  arnuigunient  is  not  convenient 
for  all  purposes,  tbe  author  makes  use  of  the  waste 
water  from  tbe  first  ap|iaratus,  connecting  the  discharge 
tubes  C  and  1)  with  1  ami  (1    respectively  in  Fig.  '.?.     By 


passing  a  stiHiciently  rapid  current  through  tbe  first 
apparatus,  tbe  temperature  of  the  water  i~  not  sensibly 
altered  before  it  leaves  tbe  second.  The  author  describes 
experiments  made  to  test  bothforiusof  apparatus,  in  which, 
while  the  temperature  of  both  the  atmosphere  and  of  the 


1\    W. 


l-K.-. 


A    Thermo  rrrfvlator  for    Liiw    Tanpcratiirex, 
Dafert.     Chem.  Zeit.  10,  789—790. 

l!v  means  of  the  apparatus  designed  by  the  author, 
constant  temperatures,  slightly  above  that  of  the  water 
supply,  niiy  l,e  obtained.  Tbe  batli  itself  is  not  heated  i  water  supply  varied  considerablv,  that  of  the  water  in 
by  the  llaiiie,  but  only  a  l>ortion  of  the  current  of  water  the  bath  W  did  not  alter  more'  th.in  ^  0  W.V  and  in 
with  whiel,  it  is  constantly  supplied.  In  tbe  appar.atns  i  the  batb  1,  mnrctb.an  4-OlO.V.  Again,  if  tbe  temperature 
(lig.  1)  the  batb  \\  contains  an  ordinary  tbermo-  1  of  the  water  in  W  was  raised  or  lowered  by  tbe 
rcgu  ator  T,  by  which  tbe  llame  F  is  made  larger  or  introdiiclio!!  of  boiling  water  or  ice,  the  iiormai  tem- 
-  mailer  a^  the  temiierature  of  the  water  in  \V  falls  or  |  i)er,iture  was  ag.iiii  attaineil  after  a  few  minutes  — S   V 
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Azotomftry  and  Azotomctcr.     W.  Knop.      Zeits.  Anal. 
Clieni.  25,  301— 308. 

The  antlioi-  calls  attention  to  the  fact  that  in  lS.")Ohe 
drew  attention  to  the  |iossiliility  of  iisin;,'  soiliuni  hy|"i- 
chlorite  and  hypobroniite  for  the  determination  of 
nitrogen  in  aiunionium  salts  and  certain  organic 
substances.  He  then  descril)ed  the  ap])aratus  -.vhicli  he 
Used,  an<l  which  he  called  an  "azotonioter,"'  in  order  to 
distinguish  it  from  other  arrangements  for  the  deter- 
mination of  nitrogen.  Since  then  liiifner  [Zrits.  f. 
I'lii/siol.  C/uiii.  1,  .'i.i,")),  Hofmanii,  and  .Jacohj  (Zcits. 
Anal.  Cliriii.  '24,  .307)  have  published  papers  on  the 
method.  The  autlior  now  describes  a  modified 
a]iparatus,  of  whicli  the  following  is  a  description.  The 
ilocomposiiig  vessel  is  of  glass,  and  closed  by  a  glass 
stopper,  which  is  expanded  in  the  centre  to  a  cylinder, 
and  closed  at  the  top  by  a  tap  ;  the  cylinder  is  lilled 
with  beads,  with  a  ball  of  idatiinim  wire  at  the  bottom 
to  prevent  them  from  falling  into  the  vessel.  IJcfore 
placing  the  rcnuired  amount  of  broujiuatcd  soda  solution 
in  the  decomposing  vessel,  this  stopper  is  removed  and 
inverted,  in  order  to  ponr  some  of  tiic  solution  over  the 
beads  and  completely  wet  tliem  ;  the  ncce.s.sary  amount 
of  solution  is  then  added  to  the  vessel,  and  the  stopper 
reidaced,  and  allowed  to  remain  until  no  more  solution 
drops  back.  The  glass  tube  contidniug  the  urine  or 
ammonium  salt  is  then  gently  placed  in  the  vessel  with 


Analysis  of  the  Hot  Sprinri  of  Lcul;  [Canton  Walh's, 
Sit'itzrr/tiiid).  (1.  Lunge  and  1!.  E.  Schmiilt.  Zeit, 
Anal.  Chem.  25,  30(I-:)1S. 

An  analysis  of  the  spring  of  St.  horenz,  carried  out  to 
test  the  "correctness  of  jirevious  analy.ses.  The  tempera- 
ture of  the  water  was  51 -.So"  C,  and  the  sp.  gr.  at  15^' 
1'001!)4,  compared  with  water  at  1.3°  and  1  00100,  com- 
pared with  water  at  4".  Tlie  water  Hows  in  very  large 
([uantity  (about  ."iOO,000  litres  in  '24  Ikuus)  from  a  rough 
basin  uiadc  of  slabs  of  stone.     Large  ijuantities  of  gas 


Fig.  1. 


Fig. 


the  aid  of  forceps,  iu  such  a  w.ay  that  the  two  lii|uids 
can  be  later  nii.xed  ))y  shaking.  The  decomposing 
vessel  is  then  connected  with  tlie  one  end  of  a  (J  lube, 
tilled  with  water,  and  tlie  ammoniacal  solution  slowly 
mixed  with  the  bypobrornite  solution  by  gently  tilling 
the  vessel.  The  evolved  gas  is  freed  from  any  ammonia 
mechanica.lly  carried  over  by  its  passage  through  the 
solution  on  the  beads.  Finally  Ihe  tap  is  closed,  and 
the  solutions  well  mixed  by  shaking,  in  order  to  complete 
the  evolution  of  (he  ni'.rogen  ;  the  tap  is  then  opened, 
and  the  whole  a]i]i:iratiis  immersed  in  a  cylinder  contain- 
ing water.  The  illustration  shows  the  arrangement  of 
the  apparatus,  together  with  the  cooling  cylin<ler ;  the 
mouth  of  the  latter  is  surrounded  by  a  brass  rim,  to 
which  are  hxed  connections  for  holding  the  vessel  and 
the  IJt'il"-'  in  the  required  positions.  One  limb  of  the 
U'tnlic  is  graduated,  and  the  level  of  the  water  in  the 
two  limbs  can  be  adjusted  by  means  of  a  tube  with  a 
stop-cock,  which  passes  througdi  the  side  of  the  cooling 
cylinder.  The  errors  in  estimations  made  with  this 
apparatus,  due  to  the  ab.sorplion  of  nitrogen  by  the 
broniinated  solution,  and  errors  in  measuring  the 
quantity  taken  «ith  .a  jiipctte,  can  be  delermined  by 
making  a  series  <if  (lelcrndnations  with  a  standard 
solution  of  ammonium  chloride,  .and  adding  tbi; 
dillereiice  in  cc.  between  the  amounts  found  and 
calculated  to  the  number  of  cc.  of  nitrogen  obtained 
in  an  actual  estimation.— G.  H.  M. 


are  given  olV  at  regular  intervals.  The  water  is  quite 
clear  and  odourless,  with  an  insiiiid  taste.  In  the  air 
small  (|uantiliesof  llocculent  iron  hydroxide  separate  out. 
The  determinaticjii  of  ibe  (lissnlvc<l  gases  was  made  in 
the  nilrometer,  arranged  as  follows  :— The  Mask  .V(Fig.  1) 
is  eomidctely  tilled  with  the  water  ;  an  iiuliarublier  id\ig 
with  a  capillary  tube  (")  passing  through  it,  is  then 
inserted  in  the  flask,  and  the  tube  is  thereby  comjdetely 
tilled  with  water.  The  whole  is  then  weighed,  and  the 
difterence  between  this  and  the  weight  of  the  empty 
llask  and  tube  "ives  the  amount  of  water  taken.  The 
end  of  the  cai>illary  tube  is  then  connected  to  the  side 
tube  of  the  nitrometer  by  the  tube  //.  The  nitrometer  is 
then  completely  tilled  with  mercury,  and  when  the  tubes 
are  quiet  the  flask  and  measuring  tube  of  the  nitnunctcr 


Fl(i.  :?. 

are  <[uickly  ]daced  in  connection,  without  the  intrqduc- 
tion  of  the"  slightest  trace  of  air.  The  water  in  the  tia.sk 
is  then  slowly  heated  to  boiling.  Some  water  as  well  as 
the  dissolved'  gases  collec-t  in  the  measuring  tube  of  the 
eitrometer.  'I'he  tube  N  of  the  nilronuder  should  be 
lowered  in  order  that  the  boiling  may  take  place  under 
reduced  iiressnre.  After  boiling  for  .'i  to  10  minutes,  the 
stop-eoek  is  quickly  turned  through  180  ,  so  that  the 
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flask  is  placed  in  combination  witli  the  cup  B,  oontainins 
mercury,  and  tlie  flame  removed.  Since  the  niorcnrv 
stands  lower  in  N  tlian  in  IM,  it  is  not  possible  fcjr  any 
loss  of  fjas  to  take  place  at  the  moment  of  turning  tlie 
tap.  It  is  also  impossible  for  any  gas  or  steam  to  escape 
through  the  mercury  cup,  since  the  pressure  is  inward. 
A  small  bubble  of  gas  always  remains  under  the  stopper ; 
this  is  brought  into  M  by  lowering  the  tulie  N  as  much 
as  possible,  and  then  turning  the  stopcock  so  that  the 
tlask  and  measuring  tnlie  are  again  placed  in  connection, 
and  when  the  bubble  lias  pa.ssed  over,  ijuickly  reversing 
the  tap  again. 

When  the  wlicde  of  the  gas  is  collected  in  the  nitro- 
meter, it  is  connected  with  a  second  instrument  U  1' 
(I'"ig.  2),  quite  full  of  mercury.  The  gas  is  then  trans- 
ferred by  iilaiing  the  tap  I  in  such  a  position  that  it  is 
closed  in  all  directions  (a  section  of  the  taj)  is  shown  in 
Fig.  3),  and  tlie  tube  JSI  is  heated  by  pa.ssing  steam 
through  the  tube  U.  "When  it  is  ouite  hot  the  tube  N  is 
lowered,  causing  the  water  in  M  to  boil,  in  order  to 
e.xpel  every  trace  of  dissolved  gas.  The  taps  are  then 
jilaced  in  connection  and  the  gas  passes  over.  It  can 
then  be  cooled,  measured,  and  submitted  to  analysis. 
Two  experiments  gave  oOogrms.  water  taken,  "  gas 
evolved  50(icc.,  per  lOOOgrms.  =  10-02  ;  502grms.  waler 
taken,  gas  evolved  4-!)4cc. ,  per  lOOOgrms.  =!l-84. 

The  gases  evolved  from  the  spring  were  also  collected 
and  analysed. 

The  determination  of  the  sulphuric  acid  was  niaile  by 
adding  sodium  carbonate,  in  excess,  to  the  hot  water,  in 
order  to  decompose  the  sulphates  of  calcium  and  stron- 
tium, the  precipitated  cnrlionates  filtered  oil',  and  the 
analysis  finished  in  the  usual  way.  It  is  found  that  by 
the  preciiiitation  of  calcium  sulphate  solutions  with 
barium  chloride,  small  quantities  of  calcium  sulphate 
were  precipitated  as  such,  thus  throwing  the  results  too 
low. 

The  strontium  was  determined  by  adding  sulphuric 
acid  to  a  soluticm  of  the  chloride,  in  sntlicient  ([uantity 
to  convert  all  the  strontium  and  a  .-^mall  portion  of  the 
calcium  into  sulphate.  After  standing,  alcohol  was 
added,  and  the  sulphates  filtered  off.  The  precipitate 
was  converted  into  carbonates,  then  into  nitrates,  and 
the  latter  separated  w  ith  a  mixture  of  alcohol  and  ether. 

The  nuvnganese  was  preciiiiiatcd  by  ammonium  sul- 
jdiide  in  the  filtrate,  after  removal  of  the  strontium. 
'Ihis  prevents  the  possible  precipitation  of  tiaces  of  stron- 
tium with  the  manganese. 

No  trace  of  arsenic  was  found.  The  results  of  two 
concordant  analyses  gave  the  following  results  : 

Grms.  per  liilo. 

Strontium  Sulphate O'OOtni 

Calcium  ,.         r428t'(> 

Magnesium      0'2()!I12 

Sodium  00871.5 

Calci\mi  Carbonate 009650 

Magnesium      0-02(mn 

Ferrous  „         0-0(iOIl 

Manganous      0  00021 

Socfiuni  Cliloride   000121 

Potassium    .,  0'01I27 

Lilliium        , OIKOa" 

Anmionium  „  000017 

Alumina     O-QOOol 

.Silicic  Acid  OO.WiO 

Copper  Carbonate    slight  trace. 

Barium  ."-^ulphate trace. 

Calcium  Pliospbato  \ 

Fluoride I 

Arsenic    f   "O"". 

Nitric  Acid    J 

Carbonic  Acid     0-00:;90grm.  =  l-97cc 

Oxygen    000091    .,     =01)6  „' 

Nitrogen     000905, .     =7-21;; 

Composition  of  the  po.s  crolrcil  from  the  tpring. 

Carbonic  Acid 2'12  ,  by  volume. 

Oxygen    Trace. 

Nitrogen 97-88  -.  by  volume. 

— G.  11.  Af. 

Determination  of  Xitrmioi  in  Cotd  anil  Cole.  S.  Schmitz. 

Zeit.  Anal.'Cliem.  25,  314— .318. 
Tin;  author  has  been  in  the  habit  of  using  the  mefhods 
of  Dumas  and  VarrentrappAVill.     Uuma-s'  method  has 


the  following  disadvantages  :  Coal  and  coke  burn  in  an 
atmospliereofcarbiuiie  acid,  only  very  slowly,  and  the  pres- 
sure in  the  tube  is  often  so  great  that  great  care  must  be 
exercised  in  order  to  prevent  the  tube  being  blown  out. 
There  is  always  a  residue  of  unburnt  substance  after 
4  to  5  hours'  combustion.  Varrcntrapp-Will's  method  is 
the  one  most  generally  used.  The  author  found,  how- 
ever, that  the  results  were  always  too  low  with  coal, 
whilst  with  coke  they  are  quite  unreliable.  A  sample  of 
coal  which  gave  1  77  per  cent,  uitnigen  by  the  method 
described  below,  gave  only  l(il  per  cent,  nitrogen  (on 
dissolving  the  soda-lime  no  trace  of  coal  remained  un- 
burnt). A  coke  which  gave  I  22  per  cent.  N,  by  the  new 
method,  gave  only  0'71  )ier  cent,  by  the  "N'arrentrapp- 
Will's  method.  Similar  results  were  obtained  with  other 
samples  of  coal  and  coke. 


The  author  has  applied  Kjeldahrs  method  to  the 
analysis  of  these  substances.  He  proceeds  as  follows  : 
OS — Igrm.  of  very  finely-powdered  coal  (Oo— 0'7grm.  of 
coke  is  sutKcient)  is  placed  in  a  J-litre  flask  made  of  good 
])Otash  glass,  together  with  Igrm.  of  tinely-iiowdered 
mercury  oxide,  and  20cc.  concentrated  sulphuric  acid, 
and  heated  to  boiling  for  three  hours.  All  varieties  of 
coal,  including  anthracite,  are  dissolved  in  this  time. 
The  cooled  contents  of  the  flask  is  then  added  to  a  J-litre 
Erlenmeyer's  flask  containing  a  little  wafer  ;  120 — i40cc. 
pure  sodium  hydrate  of  30 — 32"  B.  and  .3.5cc.  of  a  solu- 
tion of  yellow  sodium  sulphide  .are  then  added,  a  small 
liiece  of  zinc  introduced,  and  the  flixsk  fitted  to  the 
apparatus  shown  in  tlie  figure,  and  the  distillation  carried 
on  for  20  to  30  niinutcs.  The  introduction  of  the  bulb 
arrangement  between  the  flask  and  condenser  is  to  prevent 
the  alkaline  li(|uid  being  spirted  over.  The  ammonia  is 
distilled  into  ,;'„  normal  sulphuric  acid,  of  which  30cc.  are 
used  for  coal  and  20cc.  for  coke,  and  the  excess  titrated 
with  .,'„  normal  barinni  hydrate  and  rosolic  acid.  A  few 
of  the  results  obtained  were — 


Amount 
used. 

H,S04 
used. 

Nitrogen 
fuuncl. 

Canncl-coal           \  0-9667grni.     . 

from  Zccbc  .. .    /  0-917U    .. 
Antbraciie             I    0-|>172    „ 

froml'iosberg..!    0t!933    „ 

..     21-44CC. 
. .     23-04  .. 

4(;o., 

..       5  09,, 

...     1-78% 
...     1-76 
...    0-52 
...    0-51 

With  coke  the  process  is  carried  out  as  above,  with 
the  addition  that,  after  the  mixture  has  been  boiled 
for  one  hour  Igrm.  of  mercury  oxide  is  added,  and 
then  2grnis.  of  tincly-powdcred  potassium  ]icrnianganale. 
The  additional  amount  of  mercury  makes  it  necessary  to 
add  double  the  quantity  of  sodium  sulphide  solution. 
The  results  obtained  were — 


Alt  ount 

u.-t'.l. 


Nitrogfu 
foiuul. 


Coke  from  .^  JJ-i^rfV,"- ,    treated  with 
Aecnc  ..  I  n-SKOJ  /permanganate    »  lo'Sl  „ 


used. 

11-3,-CC 1-03-i 

„ ,  1  11-21 1-18 

(0-8692    „    /permanganate    »  lo'Sl 121 

In  carrying  out  the  nitrogen  determination  in  coke  the 
bdlowiiig  varieties  must  be  distinguislicd  :  (I.)  Coke 
which  has  been  jirepared  in  a  ]ilatinum  cnu-ible.  ('2.) 
Coke  from  the  coking  nven  after  24  hours.  (3.)  Coke 
after  4S  hours  or  more  in  the  oven  ()iatent  coke).  No.  1 
may  be  determined  by  the  method  given  for  coal  ;  No.  2 
gives   results   with    the  coke  method,  which  are  very 
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nearly  correct — fhey  do  not  differ  more  than  O'lO — 0'15 
per  cent.  ;  No.  3  only  very  seldom  gives  results  wliicli 
are  clo.ve  to  correct  numbers.  Tlie  author  intends  to 
cany  out  further  experiments  on  this  last  point. 

-G.  H.  M. 

Modification  of  Soiiiienschein's  Melhod  for  the  Drier- 
miudlio)!  of  Fltosphoriis  in  Iron  and  StccL  K. 
Huss.     Zeit.  Anal.  C'hem.  25,  3UI— .'iiG. 

The  anthor  has  made  a  scries  of  experiments  ■with  three 
samjilcs  of  steel,  and  llnds  that  it  is  necessary,  for  the 
accurate  estimation  of  jiluisphorus,  that  the  organic 
matter  should  he  completely  destroyed.  If  this  is  not 
done,  a  portion  of  the  molyhdic  acid  used  for  precipi- 
tation of  the  jihos]ihoric  acid  after  s-olution  of  the 
iron  or  steel  in  acid,  is  reduced,  and  conies  down  with 
the  precipitate  of  aniiiiriiii\im  iiiolyhdo-phosphatc,  and 
makes  the  results  too  liij;h.  I)n  the  other  haml,  if  tlie 
excess  of  ammonium  chloride  is  not  completely  driven 
ort',  a  double  decomposition  between  this  salt  and  the 
nitric  acid  fakes  ]dace,  resulting  in  the  foimation  of 
aqua-regia.  which  kcejis  a  portion  of  the  phosphate  jire- 
eipitate  in  solution,  and  gives  too  low  results.  The 
author  has  made  direct  exjierimcnts  on  the  solubility  of 
ammonium  molyhdo-iihosiihate,  both  in  aqua-regia  and 
in  a  mixture  of  hydrochloric  acid  and  ammonium  chloride, 
and  linds  that  both  acid  mixtures  possess  solvent  .action 
tipon  it.  In  order  to  avoid  the  i)rolonged  treatment  with 
potassium  chlorate  and  hydrochloric  acid, and  subsequent 
roasting  necessary  to  effect  complete  destruction  of  tlie 
organic  matter  and  ammonium  chloride,  Huss  recom- 
mends the  following  ]irocedure  :  lOgrms.  of  steel  are  dis- 
solved in  200cc.  nitric  acid  of  1 '20  sp.  gr.,  and  when 
diss(dved,  boiled  for  iifteen  minutes  to  dissolve  the 
carbon,  then  cooled,  and  the  exact  quantity  of 
ammonium  chloride  solution  necessary  to  convert  the 
whole  of  the  iron  into  chloride  added.  This  must  be 
accurately  calculated,  and  the  amount  added  from  a 
Imrette  (lOcc.  of  a  'JS'Oo  percent,  solution  are  required 
for  lOgrms.  steel).  50cc.  of  an  aqueous  solution 
of  ammonium  molybdate,  containing  20  per  cent, 
crystallised  salt,  is  then  added.  The  precipitate  begins 
to  separate  out  at  once  in  the  cold,  and  by  heating  to 
50°  the  precipitation  is  complete.  At  the  end  of  !."> 
minutes  the  preeiiiitafe  is  liitered,  thoroughly  washed 
with  a  solution  of  ammonium  molybdate  in  dilute 
nitric  acid,  and  then  with  1  ]ier  cent,  solution  of  nitric 
acid.  The  jirecipitate  is  spread  on  a  watch-glass  and 
dried  not  above  80°.  The  precipitate  is  then  removed 
from  the  paper  as  coni]detely  as  possible,  the  latter 
burnt  in  a  weighed  crucible,  the  preci]iitate  added,  and 
the  whole  again  heated,  cooled  and  weighed.  The 
weight  multiplied  by  the  fraction  -j"  gives  the  percent- 
age of  ]ihosphorus.  This  gives  results  which  closely 
agree  with  those  obtained  by  the  more  elaljorate  process. 
Tlie  small  ([uantity  of  reduced  niolybdeuuiii  compound 
does  not  allect  the  results  in  this  determimition,  since  a 
difference  of  0  Olgrm.  on  the  lOgrms.  of  steel  taken  only 
makes  a  ditlerence  of  0  00103  per  cent,  phosphorus.  If, 
however,  the  precipitate  is  dissolved  in  ammonia,  and 
the  determination  made  with  magnesia  mixture,  the 
error  allects  the  results,  and  it  is  necessary  to  oxiilise 
with  bromine  before  precipitation  with  magnesium 
mixture. — O.  H.  M.      

The  Dctcrinination  of  Iron  Oxide  in  the  jircxmce  of 
Alumina.  E.  Donath  and  K.  Jeller.  Zeit.  Anal 
Chem.  25,  301—363. 
ADVANTAfiE  is  taken  of  the  fact  that  when  oxide  of  iron 
is  heated  with  zinc-dust  or  ilncly-ground  zinc,  a  very 
energetic  reaction  takes  place,  and  the  oxide  is  reduced 
to  metallic  iron.  In  order  to  determine  iron  in  presence 
of  aluminium,  the  jjiecipitated  mixed  oxides  are  iinely- 
powdered,  mixed  with  an  equal  quantity  of  zinc  itust  in 
a  porcelain  crucible,  the  mixture  covered  with  a  small 
layer  of  zinc-dust,  and  the  crucible  then  heated  for  5  to 
8  minutes.  The  mass  is  then  transferred  to  a  ffask  and 
boiled  with  dilute  sulphuric  acid,  taking  care  that  the 
iron  does  not  become  oxidised.  The  .solution  is  then 
made  up  to  a  determined  volume,  and  the  ferrous  .salt 


estimated  with  standard  potassium  permanganate.  If 
commercial  zinc-dust  is  used  lor  the  reduction,  it  is 
necessary  to  determine  the  amount  of  reducing  action 
which  the  ijuantity  taken  has  ujion  the  permanganate 
solution,  and  apply  this  correction  to  the  result.  The 
iron  in  all  iron  ores  which  contain  the  iron  in  the  ferric 
state,  may  be  estimated  in  thisway.  Iron  ores  and  slags 
which  contain  the  iron  as  ferrous  oxide,  give  the  results 
too  low  ;  if,  however,  they  are  previously  oxidised  by 
moistening  with  ammonium  nitrate  and  subsequent 
ignition,  good  results  aie  obtained. — 14.  II.  M. 


ApjKiratus  for  M'anhinf/  and  Dryiiu)  rrccipitates  in  the 
a/jscncr  of  the  Curbunic  Acid  oj  the  Air.  A.  Jolles. 
Zeit.  Anal.  Chem.  25,  300—371. 
The  a|i]iaratus  is  shown  in  the  annexed  lignre.  It 
consists  of  a  glass  cylinder  to  which  a  glass  plate  is 
fitted  perfectly  air  tight.  The  ]ilate  has  three  orilices, 
a,  h,  r,  to  which  are  littcd  indiarubber  bungs.  Through 
n,  a  stoppered  funnel  is  pa>sed,  Ihiougli  //  a  bent  bullied 
tube  connected  with  a  small  bottle  Idled  with  solid 
caustic  pot.ash  ;  through  c  a  .syphon  with  a  taji  d  is 
]iassed  in  sucli  a  way  tliat  it  can  lie  slipped  up  and  down 
without  removal.  The  precipitation  is  effected  in  the 
cylinder  and  the  ]irecipitate  washed  by  decaiitation, 
distilled    water    being   added    through    tlie    funnel    and 


drawn  off'  by  lowering  the  syphon  and  turning  on  the 
tap.  If  it  is  wi.shcd  to  wash  the  precipitate  with  hot 
water,  the  bulb  in  the  tube  luevents  any  conden.scd 
steam  from  getting  to  the  caustic  potash,  ^\'llen  the 
precipitate  is  thoroughly  washed  it  can  be  freed  almost 
entirely  from  water  by  attaching  a  porous  cylinder  to 
tlie  inner  end  of  the  syplnm  and  hringing  it  down  to  the 
level  of  the  precipitate  :  the  other  end  of  the  .syjihon  is 
connected  with  one  neck  of  a  ^Voulfe's  bottle,  which  is 
connected  to  a  lilter  pump  by  the  second  neck.  After 
an  lioui-  or  two's  suction  the  precipitate  can  ho  transferred 
to  a  desiccator  -G.  II.  M. 


Appetratusfor  the  Volvmetric  Detmrminaiion  of  Kilroqen. 
A.  Sonnenschein.     Zeit.  Anal.  Chem.  25,  371—372. 

The  aceomiKinying  figure  shows  an  apparatus  for 
measuiiiig  tlie  nitrogen  evolved  in  Dumas's  method  for 
determining    this     in     nitrogenous    substances.       The 
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iiiTaiigeiiicut  consists  of  a  ineasurinn;  tube  with  a  suction 
liibc  attaclied  to  tlic  .side.  This  is  placed  iu  a  disli  with 
a  handle  and  the  whole  is  then  |dactd  in  a  lavjjer  dish 
lillcil  with  t-austii:  imtash.  .\  ijipetle  is  then  lilted  to 
the  en<l  of  the  suction  tuhc  by  means  of  a  buii.u,  and  the 


apparatus  is  filled  with  the  solution  by  snilion  ;  this  is 
repeated  until  the  tube  is  fjuite  free  from  bul)liles. 
When  the  whole  of  the  nitnicjen  is  collected  the  sm.-ill 
dish  and  tube  are  transferred  to  a  ve.s,sel  of  water,  and 
the  volume  of  nitrogen  read  off.  — G.  H.  M. 


y.eit.    Anal. 


The   Drifiiig   of  Fats.     A.    Sonnen.schein. 
Cheni.  25,  372-373. 

Fats  and  fatty  acids  are  usually  dried  by  beinj^-  healtd 
to  100— llOM'.  for  fome  time,  and  linally  jilaced  over 
snlphniio  acid.  The  metliod  is  very  imperfect,  since  the 
water  collects  below  the  fat  and  only  slowly  evaporates 


throiij;b  it.  'I'he  author  tares  the  llask  »,  .as  shown  in 
the  .-iniiexed  lif;iire,  toj,'ellier  with  the  straight  tiihe  h, 
wei^'hs  in  the  fat,  attaches  the  llask  to  a  lilter  luimp,  and 
draws  dry  air  throut;li  the  nielteil  fat  until  the  weight  is 
constant.— (;.  II.  M. 


A  Ne.w  Mit/i'td  of  Di.itiyifjiiishiiK/  Vcrji-lnhlf  frum  Aitimal 
Fibre.  Mans  Moliscl'i.  Diiij^l.  Volyt.  .1.  261,  b'^o— 
13S. 

Tlll.s  method  is  founded  on  the  di.scovery,  made  by  the 
author,  that  by  a<l<lin<j  to  a  soluticm  of  any  kind  of 
sn;;ar  lirst  an  alcoholic  solution  of  a-naphthol  and  then 
ecmcentrated  .sulphuric  acid  in  excess,  ,a  beautiful  deep 
violet  colour  is  produced.  ( In  dilutin;,'  the  solution  with 
water  a  bluish  violet  precipitate  is  formed.  When 
thymol  is  used  in  place  of  naphlhol  the  colour  of  the 
solution  and  ]ueciiiitate  is  carmine-red.  lioth  reactions 
are  extremely  sensitive,  and  in  this  respect  surpass  botli 
l''ehlini;'s  and  Trommcr's  tests.  As  by  the  action  of 
sulphuric  aeitl  ui)ou  the  carboliydrales  and  glycosides 


sugar  isformed,  the  reaction  is  also  applicable  for  ascertain- 
ing the  presence  of  these  substances.  The  following 
nn^tbod  is  recommended  for  textile  fabrics  :  To  about 
OOlg.  of  the  sample,  jueviously  well  boiled  and  washed 
with  water,  lirst  Ice.  of  water,  then  two  drojis  of  an 
alc<iholic  solution  of  a  na]dithol  (15  to  '-0  per  cent  ),  and 
at  last  Ice.  of  suli>lmric  acid  are  added.  In  case  of 
vegetable  fibres  the  liipiid  at  once  assumes  the  character- 
istic deep  violet  colour,  whereas  anim.al  lihres  jiroduce 
a  more  or  less  intense  colouration,  varying  from  yellowish 
to  reddish-brown.  The  reliability  of  this  test  w,as  proved 
by  ajiplying  it  to  all  lihrons  materials  used  in  the  tex- 
tile and  paper  manufactures,  as  also  to  cork  and  the 
cellular  tissue  of  fungi.  Some  kinds  of  silk  seem  to 
form  an  exception  to  the  other  librous  mateiials  of 
animal  origin,  as  in  their  behaviour  they  resemble 
cellulose.  The  colouration  is,  however,  ipiite  faint  .and 
transient,  and  therefore  cannot  mislead.  In  the  case  of 
dyed  fabrics  the  nature  of  the  m.'iterial  composing  them 
can  be  ascertained  by  the  same  jirocess,  for  the  colour 
does  not  interfere  with  the  reaction. — 1'".  M. 


On 


tlic   Detect iun   »/'  Liijtioriee    in    licer. 
Indus'trieblatter,  ISSti,  '.'Ci. 


II.  1  lager. 


The  constitutnts  of  li(iuorice  extiaet  are  jpartly  precipi- 
tated from  their  solution  by  organic  acids,  such  as  acetic, 
succinic,  benzoic,  salicylic,  etc.,  acids.  A  small  quantity 
of  liquorice  added  to  beer  during  the  process  of  brewing 
therefore  escapes  detection  after  fermentation,  .as  by  the 
acids  iuvariablv  formed  during  the  latter  process  it  is 
converted  into  an  insoluble  form,  and  collects  at  the 
Ijottom  of  the  fermenting  vat.  lieer  to  which  salicylic 
acid  h.as  been  adde<l,  or  w  hich  has  turned  sour,  would 
likewise  appear  free  from  licpunice.  The  [ire.sence  of 
this  substance  niij;ht,  however,  be  ]uovcil  in  the  sediment 
formed  in  the  cask.  In  order  to  detect  glycyirhizin,  the 
chief  e<institucnt  of  lii|Uoriec  juice,  in  beer,  the  latter  is 
ev.aporatcd  to  one-fourth  its  original  vcjlume,  ami  the 
sediment  formeil  mixed  with  piaster  of  Paris,  and  after 
drying  extracted  with  90  per  cent,  alcohol.  The  hop 
constituents  may  be  separated  by  mixing  this  extract 
with  calcium  hydroxide,  ev,a|iorating  to  dryness,  and 
again  extracting  with  alcohol.  Calcium  glycyrrhizinate 
is  left  undissolved,  from  which,  by  nu'ans  of  acetic 
acid,  the  glycyrrhizin  is  separated. — 1'.  M. 


A  Metliod  for  Itapid/i/  Delirminiiiff  Manganese  in 
different  hinds  of  Iron  hy  means  if  Permanganate. 
Rleiueke.     I'ep.  Anal.  them.  6,  252. 

The  following  method  has  several  advantages  over  those 
at  present  in  u.se — viz.,  more  (llicient  oxidation  and 
solution,  reduced  liltralion  ami  a  wide  r.ange  of 
application,  it  being  indciicmlent  of  the  jierccntage  of 
manganese  i)resent.  Oa — 1-Ogrm.  of  ferro manganese 
or  sjiecnlar  iron,  or  1 — 2grms.  of  pig  or  ingot  iron, 
are  dissolved  in  l.')ce.  of  a  ndxture  of  .*!  vol.  dilute 
sulphuric  acid  (sp.gr.  1'13),  and  1  vol.  of  nitric  .acid 
(sji.  gr.  =  r4) ;  0"5cc.  of  a  strong  chromic  acid  solution 
is  then  added  (lOOgrms.  ("rt)-  in  lOOcc),  and  the  mix- 
ture, after  boiling  for  a  short  time,  transferred  to  a 
.■jOOccm.  llask.  Here  20 — 25cc.  of  a  .saturated  barium 
chloride  solution,  and  very  finely-powdered  zinc  oxide, 
suspended  in  water,  are  ailded,  until  llocculent  ferric 
oxide  has  .separated.  Should  the  solution  not  yet  be 
colourless,  a  further  quantity  of  barium  chloride  and 
zinc  oxide,  but  only  traces,  should  be  introduced. 
Having  tilled  uji  to  the  standard  jioint,  the  solution  is 
mixed,  filtered  through  a  dry  folded  lilter,  and  2.">0cc. 
of  the  filtrate  gradually  poured  into  another  500cc. 
fiask  containing  an  excess  of  permanganate  .solution  of 
known  strength,  and  also  20cc.  of  a  zinc  chloride 
solution  (about  2.")grms.  zinc  to  lOOcc. ).  AVater  is 
addeil  to  the  nuirk,  the  solution  again  passed  through  a 
dry  folded  lilter,  and  in  ■J.",Occ.  of  tlie  clear  filtrate 
excess  of  permanganate  is  titrated  back  with  ;intiino- 
nious  chloride. 

ll.aving  regard  tothe  vidnme  of  the  precipitate,  it  must 
be  assumed  that,  with  a  dilution  of   SOOcc,  10002  Mu 
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are  found  insteail  of  100  Mn,  supposing  Igrm.  to  have 
been  weislifd  dtl'.  It  is,  therefore,  necessary  eillier  lo 
take  On947j;rni.  of  iron  instead  of  Igmi.,  or  to  nudtipl.v 
tlie  result  obtained  Ijy  Onn47.  PrtsL-nie  of  nitrie  acid 
is  of  no  conscijuenee  if  tlie  titration  witli  antinioniou> 
chloride  is  carried  out  at  ordinary  temperatures.  The 
more  dilute  ihe  ]iermanganate  solution,  and  the  fasler 
the  solution  is  liltered,  the  less  is  the  hlter  att.acUed. 
Consequently  as  little  suhstance  should  be  used  .is 
possible,  or  after  iireci|iitatin,n  with  zinc  oxide,  the 
solution  .should  be  diluted  to  a  larper  volume  than 
500ec.  The  streni;th  of  the  permanganate  solution  is 
best  chosen  such  that  Ice.  -  1-0— 1  om^'rnis.  man- 
ganese, whatever  the  amount  of  the  latter  iu  the  solu- 
tion to  be  titrated. — A.  1!. 


(Jiiuittitatifi'   Si'jjaraliuii    unil  Estimation  of  Zinc.      S. 
Bein.     Kep.  Anal.  (.'hem.  275^283. 

The  author  lias  investigated  the  various  methods  of 
deterndning  zinc,  with  si)ccial  reference  to  their  applica- 
bility. To  separate  zinc  from  ferrous  salts,  he  recom- 
mends the  precipitation  of  the  latter  by  means  of  sodium 
succinate.  The  zinc  is  then  preci|iitatcd  from  the  boil- 
ing-hot concentrated  solution  by  tlie  addition  of  soilium 
carbonate.  The  precipitate  is  dissolved  in  nitric  acid, 
ignited,  and  weighed  as  zinc  oxide. — 1).  A.  L. 


brought  into  a  Hask  of  5  to  6ciii.  diameter,  and  with  a 
neck  To  to  icm.  in  wid*h,  and  the  same  height.  The 
solution  is  eva|porated  to  rliyiies.'^,  perfectly  dried,  and 
weighed  fnun  the  desiccator  until  a  constant  result  is 
obtained.  The  veight  of  the  diy  residue  is  the  weight 
of  the  glycerol,  from  which  the  weight  of  the  a.>-h  is  to 
be  dediicied,  a  weight  which  is  obtained  by  igniting  the 
residue  obtained  on  drying  as  aforesaid.-— S.  Y. 


On  t/ie Determination  of  I'hoiphorus  in  Sti'vl  ami  Iron. 
C.  Meineke.    Reji.  Anal.  Cheni.  6,  303  and  32o. 

The  author  recommends  the  f(dlowing  modilicalion  of 
the  molybdate  method,  in  which  the  precipitate  is 
ignited  and  weighed  as  l'...Oj.4Mo„0];. 

The  iron  solution  shonld  consist  almost  entirely  of 
nitrate.  The  .solution,  after  hltralion,  should  contain 
25  to  30grni.s.  of  ammonium  nitrate  and  about  12'5grms. 
free  N..O5  or  25cc.  of  nitric  acid  of  1-t  sp.  gr.  The 
molybdate  solution  is  formed  by  dissolving  150gnns. 
ammonium  molybdate  in  lOOOcc.  live  percent,  ammonia, 
and  adding  tins  to  lOOOcc.  of  nitric  .acid  of  .sp.  gr.  1  '4.  The 
iron  is  dissolved  in  50cc.  of  nitric  acid  of  1  "2  sp.  gr.  ; 
to  this  solution  tiOcc.  of  nitric  acid  of  sp.  gr.  1 '4,  and 
2cc.  of  chromic  acid  solution  containing  2grms.  C'rU:;, 
are  added,  and  the  ini.xture  is  lioiled  for  ten 
minutes.  lOOcc.  of  water,  and  50cc.  of  ammonia — 
sp.  gr.  0'91  — are  now  introduced.  Now  75ic.  of 
midylidate  solution  are  added  lo  the  carefully- 
stirred  iron  solution  at  a  temperature  of  i)0'  to  95°,  and 
the  mi.xture  is  allowed  to  stand  for  an  hour  at  the 
ordinary  temperature.  The  preci]>itate  is  washed  with  a 
fifteen  ])ercent.  ammonium  nitrate  solution  containing  live 
percent,  of  free  nitric  acid  until  free  from  iron,  then 
placed  with  the  filter  without  dryiuL'  in  a  porcelain 
basin,  and  ignited  at  a  moderate  temperature.  It  is 
advisable  to  cover  the  ba.sin  and  to  avoid  too  high  a  tem- 
perature in  order  to  prevent  the  further  oxidation  of  the 
molybdenum  o\ide.  If  the  precipitate  has  a  bluish 
colour  after  ignition,  it  should  he  moistened  with  am- 
nnmia  .and  again  ignited. 

When  organic  compounds  are  present,  chromic  acid 
.should  be  .added  or  the  solution  of  iion  eva|JOrated  and 
ignited.  The  presence  of  silicon  in  iron  does  not  inter- 
fere with  the  piocess. — S.  Y. 

Tlie  Estimation,  of  Exlrart  and  Gli/irrol  in  Winr.     I!. 
IJensemann.     Kep.  Anal.  Cheni.  6,  313. 

The  autheir  finds  that  the  method  HI.  2  b  {C/,im  Zcil. 
10,  335)  gives  good  results.  The  extract  dried  at  110" 
is  completely  free  from  glycerol.  The  method  referred 
to  is  as  follows  [lor.  cit.) : — The  alcoludic  extract  is 
evaporated  in  the  lla.sk  in  which  it  was  obtained,  on  the 
water-bath,  to  a  stift'  .syrupy  condition.  The  residue 
is  dissolved  in  !I0  per  cent,  alcohol  ;  the  solntion  is 
brought  into  a  50cc.  cylinder  graduated  in  ec. ,  and 
furnished  with  a  glass  stopper,  and  there  treated  with 
20cc.  of  alcol^ol  of  90  per  cent.  50cc.  eif  ether  are  then 
added.  After  clearing,  25ce.  of  the  ether  alcohol  .solu- 
tion are  taken   (corresponding  to   oOcc.  of   wine),  and 


Dctirtion  <f  Free  Sidjiliiirir  Arifl  or  JIi/zIjik iilorir  Acid 
•     in    Vinci'/ar.      11.    llager.      riiaim.   (_'entralb.   N.F.   7, 

292. 
The  author's  method,  which  takes  only  two  or  three 
minutes,  is  based  on  Jorissen's  reaction.  Two  diojis  of 
East  Indian  copaiba  balsam,  and  30  or  40  drops  of  pure 
acetic  acid,  are  jilaced  in  a  test  glass  and  warmed.  Two, 
or  al  most  three,  drops  of  the  vinegar  are  added  to  the 
warm  liquid,  when,  if  either  of  the  mineral  acids  are 
present,  a  blue-violet  colour  is  )iro(Uiced.  The  colour  is 
produced  more  rapidly  with  hydrochloric  than  v\ith  sul- 
phuric acid.  Its  appeaiance  is  hastened  by  waiming  the 
mixture  above  60°.— S.  Y. 


Tico  Bcuctionsfjr  Morp/itne.    J.  Uonatli.    Jouin.  I'rakt. 
('hem.  33,  5ti3. 

1.  About  Imgrm.  of  finely-divided  morphine  is  mixed 
with  S  drops  of  concentrated  sulphuric  acid,  and  to  this 
a  small  ery.stal  of  jiotassiuni  arsenate  is  added  and 
thoroughly  broken  up.  When  the  mixture,  which 
sliould  be"  kept  in  motion,  is  hcatcil  until  acid  vapours 

!  begin  to  be  evolved,  a  hlue-violet  colour  is  produced, 
which,  by  further  heating,  changes  to  brown-red.  When 
diluted  with  water,  the  colour  is  at  first  red,  but  with 
more  water  becomes  green.  When  shaken  with  this 
li(|uid,  chloroform  is  coloured  violet  and  ether  violet  red, 
the  aqueous  solution  being  brown. 

2.  A  drop  of  a  solution  of  one  part  of  potassium 
chlorate  in  50  jiarls  of  concentrated  sulphuric  acid  is 
added  to  the  mixture  of  morphine  and  sulphuiic  acid, 
when  a  very  permanent  grass-green  colour  is  |iioduced. 
A  faint  rose-red  colouration  is  observed  at  the  edge  of 
the  liquid.— S.  Y.  


A  New  Ail  T/icnni.mclcr  for  t/ic  Mramrunnit  if  Small 

Variations    (f    Trmjirraliirc.      (J.     Grassi.      Kep.    d. 

Phys.  22,  I'-'S. 

.\  vi;i:tic.m,  tuiiE  is  sealed  to,  and  passes  to  within  a 

;  few  millimetres  of,  the  bottom  of  the  small  glass  ifser- 

!  voir  A.     The  vertical  tube  is  lient  at  right  angles,  and 

t  connected   by   means  of    indiarublier    tnliing    with    the 

t  straight    tulie  of  small   bore   N,   which  is  graduated  in 


millimetres,  and  is  inclined  at  an  angle  given  by  the 
equation  Cos  a  =■  -  .^  [p+pi],  where  s  is  the  area  of  a 
cro.ss  section  of  the  tube  N,  Vo  is  the  volume  of  gas 
contained  in  A,  ami  p  +  pi  the  original  pressuie.  The 
change  of  vednme  of  the  gas  in  A  is  registered  by  the 
liquid   M,    which   fills    the  vertical  tube    and  part    of 
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the  inclined  tube,  and  occupies  a  portion  of  the  reservoir 
A.  The  oiifjinal  paper  contains  a  dif^cussiun  of  the 
methods  of  constniclion  of  .sensitive  air  ihernionieters. 

— S.  V. 


The  Estiiiialion  nf  NHror/oi  in  Nitrntcs  hy  KjiUldhru 
Mithotl.     M.  Jodlliauer.'    Clieni.  Ccntralh'.  17,  -IXS. 

Thk  n.nthor  linds  that  when  benzoic  aeid  is  cni|)loycd  in 
place  of  snjiar,  as  reoonnnended  hy  Ashoth,  the  results 
ohtained  are  far  too  low.  The  author  hases  Ids  method 
on  an  ohservation  by  Kjeldahl,  that  in  liis  process  the 
nitro^'en  in  anuiies  is  readily  converted  into  ammonia. 
The  nitric  acid  is  lirst  converted  into  a  nitrophenol,  and 
suhseciuently  reduced  hy  zinc  dust.  For  this  purpose, 
0'2  to  O'o^'rm.  of  the  nitrate  is  treated  with  'JOcc.  of 
concentrated  .sulphuric  acid  and  2-.3cc.  of  idienolsul- 
phonic  acid  (lOOcc.  contain  50grms.  phenol),  and  tlien 
with  2  to  Sjjrms.  of  zinc  dust  and  a  few  drop.s  of  a  solu- 
tion of  platinum  chloride.  The  action  is  complete  in 
ahout  four  hours ;  it  is  more  rapid  when  phosphoric 
anhydride  is  nu.Kcd  with  the  sulphuric  acid,  hut  the 
llasks  are  then  strou'dy  attacked.— S.  Y. 


Potassium  Pfi-manr/iinate  as  a  llcageiit  for  Alkaloids. 
H.  JJeckurts.     riiarm.  Zeit!  31,  308. 

It  has  recently  been  shown  hy  E.  (liesel  that  potassium 
pernuvn<,'anate  produces  a  violet  i)recipitate  of  cocaine 
liermanganate  when  added  to  a  concentrated  solution  of 
the  hydrochloride  of  that  alkaloid.  The  author  has 
studied  the  action  of  a  ten  per  cent,  solution  of  this 
reagent  on  other  alkaloids,  employing  in  each  case  a  cold 
saturated  solution  of  the  hydrochloriiles.  Reduction  and 
precipitation  of  mangane.se  dio.xide  occurred  with 
(|uinine, cinchonidine, cinchonamiiie,cinchonine,  brucine, 
veratrine,  colchicine,  coniine,  nicotine,  aconitiue,  jihyso- 
stigmine,  codeine  and  thebaine.  The  hydrochlorides  of 
liyoscyamine,  pilocarpine,  berberine,  pipeline,  strychnine 
and  atropine  were  coloured  red,  and  the  reduction  of  the 
pennanganate  occurred  gradually.  A  white  crystalline 
pieci|>itate  of  o.vydiniorphine  wasinoduced  in  asolution 
of  morphine.  Apomorphine  was  colouted  a  dark  green. 
Narceine,narcotine  and  papaverine  behave  like  cocaine, 
giving  cherry-red  precipitates,  which,  however,  are  less 
stable  than  the  cocaine  compound,  and  are  destroyed  by 
excess  of  permanganate. — S.  Y. 


Titration  of  Phosphoric  and  Arsenic  Acids.     A.  Joly 

Compt  Rend.  1886,  102,  31(>. 
To  the  acid  solution  a  few  drops  of  phthalein  are  added 
and  then  the  baryta  solution  of  known  strength  until  a 
gelatinous  precipitate  is  foiiued.  This  is  a  triliariuin 
salt,  which  changes  to  the  crystalline  dibarium  comiiound 
on  standing,  or  by  agitating.  ]iy  a  further  addition  of 
biiryta  solution  a  fresli  gelatinous  luccipitate  is  formed, 
which  changes  similarly.  This  process  is  comjilete  when 
a  did]'  of  baryta  solution  gives  an  intense  and  perniauent 
red  colouration. — J.  B.  C. 


Estimation  of  Ai-scnic  in   Ores.     G.   AV.   Lehniann  and 
AV.  IMager.     Cheni.  News,  53,  302. 

The  finely-powdered  substance  is  mixed  with  about  si.\ 
times  its  weight  of  equal  jiarts  of  Na.CO;;  and  KN(  )o 
fu.sed  and  extracted  with  hot  water  and  lilteied.  The 
filtrate  is  then  acidified  with  nitric  acid  and  boiled  toexi)el 
carbonic  and  nitrous  acids.  To  the  cool  solution  silver 
nitrate  is  added,  and  then  aninionia  to  neutral  reaction. 
The  silver  arsenate  is  filtered,  washed  out  with  cold 
water  until  no  silver  is  found  in  the  washings,  and  the 
silver  determined  by  Volhaid's  method.  nTs' parts  of 
.silver  ctuicspond  to  25  parts  of  arsenic.  In  the  case  of 
metallic  copper  containing  aliout  one-tenth  per  cent, 
of  ar.senic,  the  following  modifications  are  introduced  :  — 
llX)grms.  copper  are  di.ssolved  in  nitric  acid,  diluted 
to  500cc.  with  water,  and  lOOci-.  (2(lgrms. )  taken  for 
each  determination. 


A  piece  of  iron  sulphate  about  the  size  of  a  jiea,  is 
dissolved    in  nitric  acid,  added  to  the  copper  solution, 

I  and  then  ammonia  in  excess  ;  the  solution  is  well 
stirred    and    the    preci|iitate    of   oxide    of    iron    filtered 

i  hot,  washed  out  with  hot  water,  dried,  removed  care- 
fully from  the  filter,  mixed  with  the  fusing  mixture, 
etc.  In  another  series  of  o\|icrimcnts  the  authors 
added  lead  and  antimony,  but  I'ound  that  their  pre- 
sence did  not  interfere  with  the  results.  — .1.  li.  C. 


Kni!  Method  of  Senaratinfi  and  Estimatiixj  Cailminm  and 
Copper.  h.  iJackclandt.  linll.  Acad,  lielg.  10, 
75U— 759. 

This  separation  is  based  on  tlie  fact  that  in  the  presence 
of  glycerol,  and  by  means  of  potash,  cadmium  is  pre- 
cipitated as  hydroxide, whilst  copper  remains  in  solution. 
For  (|uantitative  ]iuri«ises  the  precipitate  of  cadmium  is 
first  washed  with  potash,  containing  glycerol,  to  free  it 
from  copper,  and  then  with  hot  water  to  remove  alkali. 
The  copjier  is  precipitated  from  the  filtrate  by  boiling 
with  glucose,  ignitcil  and  weighed  as  cupric  oxide. 
-Analytical  data  speak  for  the  utility  of  the  method. 

—1).  A.  L. 


Witt's  Filicri)i(j  Apparatus.     A. 
1690. 


Borntiiiger.     Rer.   19, 


In  referring  to  the  filter  recently  described  by  Witt  (this 
Journal,  ISSti,  391),  the  author  states  tiiat  he  has 
employed  a  similar  arrangement  for  several  years  in 
iletermining  the  in.soluble  residue  and  the  potassinm 
bitartrate  in  lees  or  tartar,  according  to  the  A\'arington- 
Grosjean  method.  The  apparatus  in  (lucstion  was 
originally  devised  by  Casam.ajor  {Chem.  Ncirs,  32,  45), 
and  was  siibsequentlv  modified  bv  (irosjean  {J.  C'licm. 
Soc.  35,  341).— i).  R.  ■ 


Noti 


on     Vapour-dcn-iitii    Determination.      \.    Mever. 
Rer.  19,  ISGl, 

Thk  author  states  that  in  determining  the  vapour  densities 
of  substances  boiling  above  .SOC^,  it  is  necessary  to  employ, 
instead  of  the  glass  tubes  with  bulbs  useil  as  baths, 
jackets  made  of  iron.  As  the  bulbs  of  the  glass  baths 
so  frequently  break,  after  having  been  used  fm-  hut  a 


short  time,  owing  to  the  alternate  heating  and  cooling  to 
which  the  glass  is  subjected,  an  arrangement  has  been 
devised  to  idiviale  this  defect.  The  heating  agent,  such 
as  iiaphlhalene,  thymol,  etc.,  is  contained  in  a  small 
cast-iron  crucible,  the  rim  of  which  is  gronved  in  such  a 
manner  as  to  adndt  of  the  insertion  of  a  glass  tube,  which 
is  .sealed  in  mercury.  A  glass  pnitceting  tube  like  this 
sehhun  cracks,  and  when  it  does  it  can  easily  be  re)il,"iced 
by  another.  Reference  to  the  drawing  which  accom- 
(lanies  the  jiaper  will  render  the  appliance  more 
iiitellidble. -Ir  I'.. 
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Beto  IBoofes. 

The  Methods  of  Glass- blowixg.  For  the  use  of 
rbysical  and  Chemical  Students.  By  W.  A. 
Shknstone,  Lecturer  on  Chemistry  in  Clifton 
College.  London  :  Rivington's,  Waterloo  Place. 
1886. 

Sm.\ll  8vo  volume,  bound  in  cloth.  Price  Is.  (id. 
Contains  a  Preface,  Table  of  Contents,  eighty  three 
pages  of  subject  matter,  an  Alphabetical  Index, 
and  forty-two  woodcuts.  Two  pages  of  the  eighty- 
three  referred  to  form  an  Ajipendi-Y,  devoted  to  the 
subject  of  Glass-tubing.  These  two  pages  are  illus- 
trated with  thirty  cuts  representing  sections  of  glass- 
tubing  of  different  sizes. 

The  little  work  is  subdivided  as  follows  :— Glass- 
BLowEit's  Ai'PAEATU.s  :  The  Working-place ;  the 
Blow-pipe  ;  the  Bellows  ;  Automatic  blower  ;  Blow- 
pipe flames.  Varieties  of  Glass  axd  their  Man- 
ai;ement  :  Characters  of  good  glass  ;  Cleaning  and 
preparing  a  tube  ;  Presenting  glass  to  the  flanie  ; 
Methods  of  working  with  lead  and  soft  soda-glass 
respectively  ;  Annealing.  Cutting  and  Bejjding 
Glass.  Forming  Glass  Apparatus  before  the 
Blow-pipe.  Making  and  Grinding  Stoppers  to 
Apparatus,  etc.  :  Cutting  glass  tubes  ;  Bending 
glass  tubes  ;  Rounding  and  bordering  the  ends  of 
tubes  ;  Sealing  ;  Choking  or  contracting  the  bore  of 
a  glass  tube  ;  Widening  tulies  ;  Piercing  tubes  ; 
Welding,  or  uruting  pieces  of  glass  to  each  other  ; 
Blowing  a  bulb  of  glass  ;  Making  and  grinding 
stoppers.  Making  Thistle -funnels,  [J -tubes, 
etc.  Combining  the  Parts  of  Complicated  Appa- 
ratus. Mercury  and  other  Air-tight  .Joints. 
Vacuum-taps.  Safety-taps.  Air-traps.  Elec- 
trodes ;  U-tubes  ;  Spiral-tubes  ;  Tiiistle-funnels  ; 
Closing-tubes  containing  chemicals  ;  diodes  of  com- 
bining the  parts  of  heavy  apparatus  ;  Mercury-joints; 
Jlodes  of  lubricating  taps  ;  Air-traps.  Graduating 
and  Calibrating  Glass  Apparatus  :  To  calibrate 
tubes,  etc.  ;  to  divide  a  line  into  eipial  parts  ;  to  cali- 
brate a  burette  ;  to  calibrate  tubes  for  measuring 
gases. 

•  • 


j  text  are  interspersed  four  woodcuts.  In  the  Intro- 
'  ductory  Chapter  the  subjects  treated  of  are— The 
extent  of  the  Gas  Manufacture  in  the  United  King- 
dom, Sketch  of  the  Operations  carried  on  in  Gas 
Works,  Carbonisation— its  Nature  ;  Products  from  a 
ton  of  Newcastle  Coals.  Chap.  II.  is  devoted  to 
Coal— its  Nature,  etc.;  Chap.  III.  to  Coal-gas; 
Chap.  IV.,  Tar  ;  Chap.  V.,  Ammoniacal  or  Gas- 
I  LIQUOR  ;  Chap.  VI.,  Coke  ;  Chap.  VII.,  Purifica- 
tion OF  Gas. 


Analysis  Tables  for  Chemical  Students.  Adapted 
for  the  Advanced  Stage  of  the  Science  and  Art 
Departments'  Examinations  in  Practical  Inorganic 
Chemistry,  and  the  Elemerttary  and  Advanced 
Stages  of  Practical  Organic  Chemistry.  By  R.  L. 
Taylor,  F.C.S.,  F.I.C.,  Teacher  of  Chemistry  and 
Physics  in  the  Central  Higher  Grade  Board  School, 
Manchester.  London  :  Sampson  Low,  JLarston, 
Searle  &  Rivington,  Crown  Buildings,  188,  Fleet 
Street.     1886. 

Small  Svo  pamphlet-book,  bound  in  limp  cloth. 
Contains  —  Preface,  Table  of  Contents,  forty -four 
pages  of  subject  matter,  devoted  to  the  sy.stematic 
and  tabular  arrangement  of  the  qualitative  tests  and 
methods  of  analytical  separation  of  the  more  com- 
monly occurring  acids  and  bases.  An  AljAabetical 
Index  at  the  end  is  u.scfully  arranged  to  indicate  at 
once,  not  the  page  merely,  but  the  analytical  table  or 
group  of  tests. 

The  Gas  Engineer's  Chemical  ^Ianual.  By  J. 
Alfred  Wanklyn.  London  :  The  Scientific  Pub- 
lishing Company,  Limited,  22,  Buckingham  Street, 
Strand,  W.C.     1886. 

Svo  VOLUME,  strongly  bound  in  cloth.  Contains— 
Preface,  Table  of  Contents,  seventy-four  pages  of 
subject  matter,  and  an  Alphabetical  Index.    In  the 


Die  Chemie  des  Steinkohlentheers  mit  beson- 

DERER      BeRIJCKSICHTUJUNG      dee      KiiNSTLICHEN 

Organischen  Farbstoffe.  Von  Dr.  Gustav 
ScHULTZ.  Zweite  volistiindig  umgearbeitete  Auf- 
lage.  Erster  Band.  Die  Rohmaterialien.  Dritte 
Lieferung.  Braunschweig,  Druck  und  Verlag,  von 
Friedrich  Vieweg  &  Sohn.  1886.  London  :  H. 
G  revel  &  Co.,  3.3,  King  Street,  Covent  Garden. 

In  the  June  number  of  this  Journal,  p.  303,  the  ap- 
pearance of  Parts  I.  and  II.  of  this  treatise  was  duly 
noticed.  It  was  there  stated  that  Part  II.,  page  384, 
terminated  with  an  account  of  Phenyl-a-naphthyl- 
amine.  Part  III.  connnences  with  an  account  of 
Phenyl-fi-naphthylamine  (Chap.  XII.),  on  page  385, 
and  concludes,  in  Chap.  XVIII. ,  page  608,  with  a 
special  description  of  the  Oxyquinulincs.  Chap. 
XIII.  is  devoted  to  the  Tertiary  bases  and  sub.stituted 
Ammonium  compounds  ;  Chap.  XIV.  to  the  Pyridine 
bases  with  the  Quinoline.s,Quinaldines,  and  Acridines; 
Chap.  XV.,  the  Diazo  compounds  and  Hydrazines  ; 
Chap.  XVI.,  the  Azo  compounds  specially  considered ; 
Chap.  XVII.,  the  Sulphonic  derivatives  and  acid.s, 
their  behaviour  and  modes  of  production  ;  Chap. 
XVIII.,  the  Phenols,  their  modes  of  preparation  and 
behaviour.  This,  of  course,  includes  the  Naphthols 
and  their  derivatives.  Lender  the  head  of  the  Oxy- 
quinolines,  an  account  is  given  of  the  substance  of 
the  German  patents  devoted  to  the  technological 
development  of  certain  of  them  as  febrifuges  and 
anti-pyretics. 


The  Chemistry  of  Wheat,  Flour,  and  Bread,  and 
THE  Technology  of  Bread-making.  By  William 
Jago,  F.C.S.,  F.I.C,  etc..  Author  of  "A  Confiden- 
tial Report  on  Wheat  and  Flour  Supply,"  "Inor- 
ganic Chemistry,  Theoretical  and  Practical,"  etc. 
Ijrighton  :  William  Jago,  138,  Springlield  Road. 
1886. 

Volume  of  large  8vo  size,  bound  in  cloth.  Price 
10s.  6d.,  post  free  to  any  address  within  Cla.ss  A  of 
the  Postal  Union.  The  book  contains  —  Preface, 
Table  of  Contents,  and  46.5  pages  of  text,  with  which 
ninety-one  woodcuts  are  interspersed,  and  it  concludes 
with  a  complete  Alphabetical  Index.  Numerous 
valuable  tables  and  tabulated  results  are  also  inter- 
spersed in  the  text.  The  subject  matter  is  included 
in  twenty-six  chapters,  which  are  devoted  to  the  con- 
sideration of  the  following  subjects  : — The  first  and 
introductory  one  treats  of  the  Principles  of  Chemistry 
and  Physics  ;  Chap.  II.,  Description  of  the  Principal 
Chemical  Elements  and  their  Inorganic  Compounds  ; 
III.,  Description  of  Organic  Compounds  ;  IV.,  The 
Microscope  and  Polarisation  of  Light ;  V.,  Consti- 
tuents of  Wheat  and  Flour — Mineral  and  Fatty 
Matters;  VI.,  The  Carbohydrates;  VIL,  Transfor- 
mation of  the  Carbohydrates  ;  VIII.,  Albumenoid.s, 
or  Proteids  ;  IX.,  Fermentation  (fermentation  and 
fermentative  changes  are  very  fully  treated  in  Chap.s. 
IX.  and  XL) ;  X.,  Lactic  and  Putrefactive  Fermen- 
tation ;  XL,  Technical  Re.searches  on  Fermentation  ; 
XII.,  Manufacture  and  Strength  of  Yeasts ;  XIIL, 
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Moulds  and  Fungoid  Growths ;  XIV.,  Physical  Struc- 
ture of  Wheat  Grain  ;  XV.,  Chemical  Composition 
of  Wheat ;  XVI.,  Chemical  Composition  of  Flour 
and  other  Milling  Products  ;  XVII.,  Bread-making  ; 
XV'IIL,  Modern  Baking  Machinery  and  Appliances  ; 
XIX.,  Analytical  Apparatus ;  XX.,  Commercial 
Testing  of  Wheats  and  Flours  ;  XXL,  Determina- 
tion of  Jlineral  and  Fatty  Jlatters  in  Wheats  and 
Flours;  XX[I.,Acidimetry  and  Alkalimetry  ;  XXIIL, 
Soluble  Extract,  Acidity  and  Albumenoids  ;  XXIV., 
Estimation  of  Carbohydrates  ;  XXV.,  Bread  Analy- 
sis ;  XXVL,  Adulteration. 


^ont&Ip    IPatent   list. 


I.— GENEKAL  I'LANT,  APPARATUS,  and 

MACHINERY. 

APPLICATIONS. 

1080G  J.  11.  Lorimer,  London.  Improvements  in  drying 
machines.    Complete  specification.    August  24 

lOSlS  A.  Harrison,  Barrow-in-Furness.  Aniuipro\'cd  radia- 
tins?  iiood  cover  for  soaking  pits.    August  L'o 

10S80  T.  IJ.  Williams,  London.  Improvements  in  amalga- 
mating apparatus.    Augustus 

10883  F.  W.  Brovvnlow,  Manchester.  Improvements  in  or 
applicable  to  filters.    August  'JS 

10999  S.  S.  Bromhead,  London.  From  A.  Logond,  France. 
"  The  Gyropulsator  "  or  fluid  agitator.    August  28 

11025  S.  Hoylo,  Accrington.  Improvements  in  apparatus  for 
preventing  corrosion  of,  preventing  incrustation  in,  or  facili- 
tating the  removal  of  incrustation  from  steam  and  other 
boilers.    August  30 

H0G3    T.    Smith,    Newcastle-on-Tyne.       Improvements    in 
apparatus  for  burning  liquid  fuel  for  steam  boilers  and  other 
purposes.    August  31 
11U70  ,T.  A.  Walker.    See  Class  II. 

11079  J.  E.  Slack,  London.  Improvements  in  the  construe- 
tmn  of  the  roofs^of  furnaces,  and  in  bricks  to  be  used  liicrefor. 
August  31 

llltJO  J.  Williamson,  Glasgow.  Improvements  in  filter- 
presses.    September  2 

112U  A.  W.  Anderson,  London.  Improvements  in  filter- 
presses.    September  I 

11301  C.  Ilird,  Halifax.  Improvements  in  filters  for  filtering 
water  for  manufacturing  purposes.    September  6 

11335  K.  Uomaine,  Liverpool.  Improved  apparatus  for  con- 
(lensmg  steam  or  other  vapour  by  the  cooling  action  of  an 
mduced  current  of  air.    September  0  ' 

1I3,'59  J.  Sturgeon,  Birmingham.  Improvements  in  shut-ofT 
valves  for  pipes  or  mains,  more  especially  applicable  for  com- 
pressed air  mains.    September  6 

1I3S3  J.  L.  Peslin,  London.  Improved  smoke  consuming 
furnace.    Complete  specilication.    September  7 

11U6  R  Scott.  Newcastle-on-Tyne.  Improvements  in  and 
connected  \vuii  lurnnces.    Septembers 

1U95  J.  F.  SchiicU,  Manchester.  Improvements  in  motive 
power  engines  actuated  by  an  explosive  mi.\t.ure  of  air  and 
gas.  or  by  an  explosive  mixture  of  air  and  the  vapour  of  a 
hydrocarbon  or  hydrocarbons.    September  9 

11579  M.  Slade  and  K.  J.  T.  Digby,  London.  Improvenienta 
in  the  manufacture  of  crucibles.    September  11 

11389  I).  K.  Clark,  London.  Improvements  in  filter-presses. 
September  11 

11G54  A.  Baird  and  M.  B.  Baird.  Glasgow.  Improvements  in 
air  compressors  and  receivers.    September  U 

11711  J.  E.  Brown,  Brighton.  Improved  means  of  consuming 
smoko  in  steam  boiler  furnaces.  Complete  specification, 
beptember  15 

11731  W.  H.  Twine,  A.  M.  D.  Churchill,  and  H.  J.  Honour, 
London.  Improvements  in  cocks  and  valves  especially 
adapted  for  steam,  hot  or  cold  water,  or  other  fluids  under 
high  pressure.    Complete  specification.    September  15 

1171)3  .1.  C.  Brentnall,  Manchester.  Improvements  in  furnace 
bars.    September  lU 

lisgo  W.  H.  'ck,  London.  Improvements  in  refrigerating 
apparatus.    C^      olete  Bpecification.    September  18 

COMPLETE  SPECIFICATIONS  ACCEPTED.* 
188S. 

lOJol  F.  Klmore.  Manufacture  of  metal  pans,  cylinders, 
boilers,  containers,  etc.    Septembers 

12012  E.  .1.  Jones  and  T.  Johnson.  Taps  and  valves  for 
drawing  off  liquids.    August  21 

12773  A.  F.  Vuylsteke.    Filter-presses.    August  24 

13272  Furnace  blast  apparatus  for  economising  fuel,  con- 
suming smoke,  and  increasing  power  of  steam  boilers. 
September  3 

*  The  dates  giren  are  the  rtiitos  of    the    Oliicinl  Journals    in  which 
accejitanccB  of  the  Complete  Sliecilications   arc  advertised.     Complete 

¥iecihcatimi8  thus  advertised  as  accepted  are  open  to  iuspection  at  the 
ateiit  Oftce  immediately,  and  to  opposition  within  two  months  of  the 
saiu  dates. 


13071  VV.  Armitage,  Sheflield.  Apparatus  for  supplj'ing  air 
to  furnaces  above  tlie  fuel.    September  11 

13304  1;.  J.  IJillinglon  and  K.  M.  iJceley.  jun.  Improvements 
in  blast  pipes.    September  3 

13U31  11.  J.  Allison.  From  K.  I'.  Ambler  and  II.  Dictz. 
Apparatus  for  burning  liquid  fuel.    August  24 

138.59  J.  G.  liobinson.  Hegencrative  or  recuperative  furnace 
applicable  to  gas,  iron,  steel,  glass  or  other  furnace.  Septem- 
ber 14 

U084  C.  .S.  Madan.  Injectors  for  raising  fluids  and  feeding 
steam  boilers.    September  14 

11142  F.  Siemens.  Method  for  lining  furnaces.  Sep- 
tember 17 

1886. 

1352  IJ.  Scott.  Improvements  in  furnaces,  whereby  chim- 
neys are  dispensed  with,  the  heating  properties  "of  fuel 
increased,  and  smoke  consumed.    September  21 

2854  G.  Tcidman.    Filter  taps.    September  3 

9312  B.  D.  Healey.    See  Class  XYIl.,  B. 

9502  E.  Bohlig  and  G.  O.  Heyne.  Apparatus  for  eliminating 
air,  gases,  and  carbonate  of  magnesia  from  feed  water  piirilied 
by  magnesia.    Septembers 

9838    E.  0.  Allam.    Improvements  in  filters.    August  31 

10169  G.  A.  Hagemano,  Improvements  in  furnaces.  Sep- 
tember 10 


II.-FUEL,  GAS,  AND  LIGHT. 
APPLICATIONS. 

10891  W.  Finlayson,  Glasgow— From  U.  Ilargravc  Martin. 
United  States,  improvements  in  manufacturing  or  jtreparing 
asbestos  for  use  as  a  non-conductor  of  heat  and  otherwise. 
August  2C 

10969  A.  Brill  and  L.  Q,.  Brin,  London.  Improvements  in 
means  for  heating  steam  boilers  and  the  like,  and  for  decom- 
posing steam  and  burning  its  constituent  gases  for  the 
production  of  light  and  heat  generally.    August  27 

10983  H.  Montgonierie.  Newcastle-on-Tyne.  Collecting  and 
using  the  waste  heat  from  steam  boilers.    August  28 

11070  J.  A.  \Valkcr,  Ijondon.  An  improved  means  of  obtain- 
ing greater  heat  and  generating  steam  more  rapidly  in 
boilers.    August  31 

11161  F.  L.  Rawson  and  W.  S.  Rawson,  London.  Improve- 
ments relating  to  the  production  of  light  by  the  incandcscenco 
of  refractory  materials.    .September  1 

11287  A.  Paget.  London.  Improvements  in  the  manufacture 
of  what  are  known  as  mantels,  used  in  what  is  called  incan- 
descent gas  lighting.    September  4 

11300  A.  C.  Thomson.  Glasgow.  Improvements  in  apparatus 
for  washing  or  treating  mineral  oils  with  acids  or  alkalis. 
September  6 

11358  J.  Orchard  and  H.  Ijane,  London.  Improvements  in 
means  and  apparatus  for  producing  and  utilising  light  and 
heat  arising  from  the  combustion  of  gases.    September  7 

11196  J.  F.  Schnell.  I\Ianchester.  Improvements  in  and  in 
apparatus  for  impregnating  or  charging  air  with  the  vapour 
of  a  hydrocarbon  or  hydrocarbons  for  actuating  motive-power 
engines,  and  for  certain  other  purposes.    September  9 

11497  J.  F.  Schnelt,  Manchester.  Improvements  in  and  in 
apparatus  for  iniiu-cgiuiting  or  charging  air  witli  the  vapour 
of  a  hydrocarbon  or  hydrocarbons  for  illuminating,  for 
actuating  motive-power  engines,  and  for  heating  and  certain 
other  purposes.    September  9 

11538  J.  Neil.  Glasgow.  Improvements  in  or  connected  with 
the  burning  of  hydrocarbon  or  mineral  oils  and  other  such 
liquid  fuel  in  steam  boiler  or  other  furnaces,  and  in  apjiaratus 
therefor;  also  applicable  for  other  heating  and  lighting 
purposes.    .September  10 

11632  E.  Eicli.  H.  Sepulchre,  and  J.  I'asquc,  London.    Im- 

Erovements  in  the  manufacture  of  compounds  for  use  as  fuel, 
eptember  13 

11651  R.  Howson  and  VV.  P.  Ingham.  Middlesbrough-on-Tccs. 
An  improvement  in  gas  producers.    Septeniber  U 

11681  R.  Pringle.  London.  A  process  of  and  apparatus  for 
obtaining  purified  carbon  from  soot  and  other  similar  carbona- 
ceous products  of  combustion.    September  14. 

11691  G.  R.  Cottrell.  London.  Method  of  and  apparatus  for 
carburet  tinr  and  mixing  gas  and  air.  Complete  specification. 
September  11 

11704  J.  Murric.  Glasgow.  An  improved  method  of  generat- 
ing vapour  and  of  liquefying  vapour  so  orotherwise  generated. 
September  15 

11767  J.  Murric.  Glasgow.  Improvements  in  generating  and 
in  actnimulating  and  applying  the  energy  of  elastic  vapour, 
and  in  the  arrangement  of  apparatus  therefor.  September 
16 

11829  P.  M.  Justice.  London.  From  A.  P.Rockwell.  United 
States.  Improvements  in  carburetting  compounds.  Complete 
spceificaticm.-  September  17 

11833  J.  M.  TurnbuU,  Glasgow.  Improvements  in  the  manu- 
facture of  gas  from  mineral  oil,  and  in  apparatus  therefor 
and  connected  therewith.    September  17 

COMPLETE  SPECIFIC ATIOXS  ACCEPTED. 
1885. 

IIGGI  J.  Foord  and  W.  W.  Paddon.  Apparatus  for  car- 
buretting air  for  production  of  light  and  heat.    August  27 

11713  II.  Howell,  Apparatus  for  making  illuminatinK  gas 
from  volatile  hydrocarbons.    August  31 


Sept.  29, 1S8G  ]     THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


".13 


12638  H.  Harris.  Puriflcation  of  gas  in  its  passage  from  the 
meter  to  the  scrvieo  pipes.    Septoinher  3 

1-2721  J.  L.  lialfour  and  J.  Lane.  Manufaeture  of  illuminat- 
ing tras  and  volatile  liquid  hvdroearbons.    August  21 

13064  J.  A.  Yeadou  and  K.  Middlcton.  Apparatus  for  the 
manufaeture  of  artitieial  fuel.    September  10 

ISO&l  J.  A.  Yeadon  and  U.  Middleton.  Apparatus  tor  the 
manufacture  of  artificial  fuel.    September  10 

l.inilC  A.  Morton  and  J.  F.vfe.  Furnaces  for  distilling  and 
refining  mineral  oils.    August  31 

13117  (i.  A.  Swcetsor.  ]).  W.  Hell,  and  W.  Bohm.  Manufac- 
1  ure  of  candles  and  apparatus  therefor.    Septeml)er  7 

131f«  'I',  (i.  Mar.sh.    (ias  lighting  and  heating.    September  7 

1 I2CI1  P.  'I'arbutt.  Method  of  etrocting  combustion  of  liquid 
fuel.    September  7 

ISSfi. 

2108  G.  Beard.  Heating  feed  water,  and  utilising  the  waste 
heat  of  "low  heating  furnaces."    September  10 

()0.)l)  .1.  Holden.  Use  of  liquid  fuel  as  auxiliary  to  solid  fuel 
in  certain  boilers.    August  31 

(1017  K.  Mansfield.  Apparatus  for  manufacturing  gas  from 
oil.    August  21 

Bllll  .1.  Uolierts.  Process  and  apparatus  for  manufacturing 
heating  and  illuminating  gas.    August  21 

0187  H.  SUss.    Magnesium  lamps.    August  21 


III.— DESTRUCTIVE    DISTILLATION,     TAR 
PRODUCTS,  Etc. 

APPLICATIONS. 

10910  C.  L.  Rcjuy  and  C.  A.  Erhart,  London.  An  improved 
process  for  obtaining  anthracene  from  substances  containing 
anthracene.    August  21! 

10ilJ7  A.  Nikiforoff.  London.  Improvements  in  the  manufac- 
ture or  production  of  benzol,  anthracene,  naphthaline,  and 
other  products  from  naphtha  and  naphtha  residues.  August 
27 

11131  J.  Jones,  Edinburgh.  Improvements  in  retorts  for  the 
destructive  distillation  of  shale,  coal  and  other  bituminous 
substances.    ISeptember  1 

11301  A.  C.  Thomson.  Glasgow.  Improvements  in  distilling 
or  obtaining  oil  from  shale  or  other  oil-yielding  minerals,  and 
in  apiiaratus  therefor.    September  G 

11315  J.  A.  Yeadon  and  K.  Middleton,  Leeds.  Improvements 
in  retorts  or  furnaces  for  the  distillation  of  coal,  shale  and 
other  materials.    September  7 

lloSl  T.  Itouet,  London.  Improvements  in  the  construction 
and  arrangement  of  mechanical  retorts  for  the  destructive 
distillation  or  the  revivification  of  animal,  vegetable  and 
mineral. matters.    September  11 

117UJ  J.  Jones,  Edinburgh.  Improvements  in  retorts  for 
distilling  shale,  coal  and  other  bituminous  substances.  Sep- 
tember 13 


IV.— COLOURING  MATTERS  and  DYES. 
APPLICATIONS. 

1135G  O.  Imray,  London.  From  H.  M.  Baker.  LTnited  States, 
Manufaeture  of  a  resorcine  blue.  Complete  specifleation. 
September  7 

11822  W.  R.  Hodgkinson.  London.  From  L.  Limpach.  Ger- 
many. Improved  process  or  method  for  efleeting  the  separa- 
tion "of  isomeric  xylidines  from  commercial  xylidine  in  a  pure 
state  for  the  production  of  colouring  matters.    September  17 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

ISSd. 

H962  II.  n.  Lake.  From  A.  Leonhardt  &  Co.  Manufacture 
of  colouring  matters.    August  31 

1520G  P.  Jensen.  From  The  Actiengessellschaft  fiir  Anilin- 
fahriUation,  Production  of  mixed  azo  colours.  September 
11 

1886. 

9176  L.  J.  B.  A.  J.  Bouillet.  Manufacture  of  ultramarine, 
and  apparatus  therefor.    August  21 

U7j1  L.  Schad.  Production  of  a  bluish-black  colour.  August 
31 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
APPLICATIONS. 

10829  W.  R.  Lake,  London.  From  C.  Orlay,  Italy.  Improve- 
ments relating  to  means  for  rendering  textile  fabrics  and  other 
substances  impermeable,  or  for  protecting  them  from  injury 
bv  moisture.    August  21. 

11370  E.  Tremsal  and  A.  Dictus,  London.  Improvements  in 
the  process  of  washing  wool,  and  apparatus  therefor.  Sep- 
tember 7 

1U27  R.  Punshon,  London.  An  improved  method  for  water- 
proofing cloth,  paper,  linen,  cotton  goods,  and  other  suitable 
materials,    September  8 


llCOl  D.  Hall,  J.  H.  Kay.  and  T.  WagstatTe,  Manchester. 

An  improved  oven  for  drying  raw  col  ton  and  other  substances, 
cllicfi.v  for  testing  purposes.     Seiit(.']iilM-r  13 

1179*5  K.  Donner  and  E.  Corsel.  London.  Improvements  in 
the  treatment  of  cocoons  of  silk  preparatory  to  unwinding  the 
silk  therefrom.    Complete  speeillcation.    September  16 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

1.3.301  E.  II.  Hargraves.  Method  and  apparatus  for  treating 
cotton,  etc.,  to  produce  therein  greater  softness  or  llexibility. 
September  10 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

APPLICATIONS. 

10812  J.  Gibson  and  F.  M.  Gibson,  Glasgow.  Improvements 
in  bleaching  fibrous  materials.    August  25 

10933  E.  Sutolitle  and  G.  E.  Sutclitt'e.  Halifax.  Improvements 
in  the  method  of  and  apparatus  for  bleaching,  damping,  and 
dyeing  loose  fibre,  yarns,  threads,  or  other  fibrous  materials. 
August  27 

10998  B.  J.  B.  Mills.  London— From  F.  V.  Serikotf  and  W. 
E.  Smith.  Russia.  An  improved  process  of  and  apparatus  for 
bleaching  cotton,  linen,  and  other  textures  and  materials. 
August  28 

lllOl  W.  E.  Heys,  Manchester — From  H.  Danzer,  A.  Simian, 
and  l>e  Mareien,  France.  A  new  or  improved  method  of  dye- 
ing and  finishing  textile  fabrics,  simultaneously  without 
immersion.    September  2 

11207  M.  Hilton,  Prestwich.  Finishing  cotton,  linen,  or 
union  cloth  grey,  bleached,  dyed,  or  printed.    September  3 

11302  11.  Ledger,  Leek.  Improvements  in  bleaching  fibrous 
materials,  textile  fabrics,  also  paper  pulp  of  vegetable  origin, 
and  the  recovery  of  useful  products  therefrom.    September  6 

11581  \V.  G.  Young,  London.  An  improved  mordant  for 
dyeing  cotton  and  other  fibrous  substances.    September  11 

11730  11.  J.  lladdan,  London— From  A.  Henry,  France. 
Improvements  in  dyeing.    September  15 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

13029  T.  Salt.  Apparatus  for  dyeing  or  treating  woven 
fabrics.    August  21 

13211  W.  K.  Lake— From  V.  Gaillot.  Improvements  in  dye- 
ing silk.  wool.  etc.    August  31 

13790  T.  Holliday.  Proiluction  of  azo-colours  on  cotton  or 
other  vegetable  fibre.    September  11 

11031  R.  H.  Ainsworth  and  E.  B.  Mauby.  Apparatus  for 
scouring,  washing,  dyeing,  etc.    September  14 

11G37  J.  C.  Mewhurn— From  La  Soeiete  Leblois.  Piceni,  ct 
Cie.    Bleaching  cotton,  and  apparatus  therefor.    September  3 


VII.-;-ACIDS,  ALKALIS,  and  SALTS. 
APPLICATIONS. 

10798  H.  J.  P.  Sprengel,  London.  An  improvement  in  the 
production  of  sulphuric  acid.  Complete  specification.  August 
21 

10SG8  J.  Lea  and  H.  R.  Hammond,  London.  Operating  on 
zinc  ore  for  producing  chlorine,  also  zinc,  and  the  utilisation 
of  the  said  zinc  for  coating  metals  galvanically.    August  25 

10955  J.  I.  Watts  and  W.  A.  Richards,  Liverpool.  Improve- 
ments in  the  manufacture,  puriflcation,  or  separation  of 
sodium  bicarbonate.    August  27 

11152  B.  J.  B.  Mills,  London— From  the  Verein  fiirChemische 
Industrie,  Germany.  An  improved  process  of  producing 
muriatic  acid.    September  1 

11161  H.  Clay  Bull,  Liverpool.  A  new  or  improved  manu- 
facture of  and  process  tor  making  sodium,  and  apparatus 
employed  therein.    September  9 

11172  G.  E.  Vaugban.  Loudon— From  A.  K.:lSchuwirth. 
France.  Improvements  in  the  numufactuie  olj  sulphate  of 
soda,  and  in  obtaining  ammonia.    September  9 

11518  J.  M.  CoUett,  Gloucester.  Improvemcn'.Mn  the  manu- 
facture of  sodium  sulphites.    September  10 

11891  A.  Brin  and  L.  Q.  Brin,  London.  Improvements  in  the 
manufacture  of  bleaching  liquid.    September  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1883. 


11219  F.  G.  Riley, 
gas.    August  21 


Aiparatus  tor  generating  carbonic  acid 


18SG. 

7395  P.  M.  Justice— From  H.  Y.  Castner.  Manufacture  of 
sodium  and  potassium.    August  21 

1U009  H.  H.  Lake— From  R.  do  Montgelas.  Apparatus  for 
the  manufacture  of  chlorine  gas.    September  21 
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VIII.-GLASS,  rOTTERY,  AND  EARTHENWAKE. 

Ari'LICATIONS. 

11233  H.  Doulton,  London.  An  improvement  in  the  process 
of  making  the  description  ot  pottery  known  as  Bristol  stone- 

^1™62  c''5'Tllport.  London.  The  manufacture  of  cuUct  for 
making  filass  and  similar  silicious  products  troni  granuUtc, 
and  sindlur  forms  of  granite  and  felspar.    ^^y\<:mb^vi 

UU"I  ('.  J.  Ueaton,  London.  Improvements  in  the  maiiufac- 
ture  of  ornamental  eloisonniS  work,  specially,  applicable  to 
decorative  buildinp:  purposes,  and  to  vases,  jewellery,  and 
other  articles.    Complete  specification.    September  I.i 

117G9  K  A  Gibson  and  W.J.  Booer.  London.  Improvements 
in  Bas-heLted  ovens  and  kilns  for  fi'-i'JKti'es,  porcelain  v-iises, 
bending  and  firing  glass,  painted  and  stained,  and  for  other 
Durnoses.    September  l(i  ,  ^     . 

11870  U.  Kelsall  and  W.  Lee.  Longport.  Improvements  in 
machinery  for  drying  pottery  ware.    September  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
18S5. 

10378  G.  .T.  Atkins.  Furnace  for  firing  stained  or  painted 
glass  and  enamels,  etc.    August  31  .  ,    „     .  oi 

1-isU  J    Wilson.    Preparing  clay  for  potters  use.    August  21 

U1G2  J.  M.  Beurel.    Manufacture  of  articles  of  glass,  porce- 
lain, earthenware,  etc.    August  31 
1886. 

8022  M.  Schreiber.  Annealing  glass  tubes,  cylinders,  hollow- 
ware,  etc.    Septembers  ^       ,,   j      ,   .       i 

10019  E.  Walsh,  jun.  Manufacture  of  rolled  plate  glass. 
September  21 

IX -BUILDING    MATERIALS,     CLAY'S, 

MORTAHS,  AND  CEMENTS. 

APPLICATIONS. 

10788  A.  Smith  and  J.  Roberton,  Glasgow.  Improvements 
in   making    Portland    cement,   and   in   apparatus   therefor. 

^WS-io'c.  J.  Dobbs.  London.  An  improved  manufacture  of 
'coria  paving  blocks.    August  21  . 

110''3  F.  Wicks.  Glasgow.  An  improvement  in  paving, 
flooring,  or  building  material.    August  30 

11079  J.  E.  Slack.    See  Class  I-   .,    ,     ,      „ 

11091  J  C  Anderson.  London.  Method  of.  and  apparatus 
for,  manufacturing  bricks,  tiles,  etc.    Complete  specihcation, 

^moS^P  P.  de  la  Sala,  London.  Improvements  in  the 
treatment  and  application  ot  wood  to  the  covering  ot 
surfa,ce3.  j,;"|^^ London.  Improvements  in  the  preservation 
of  wood"  with  special  regard  to  its  application  for  sleepers 
and  paving  purposes.  September  1 
11208  11.  Wilson.    See  Class  X\  II.,  -V.       ^    .    ^,  , 

11303  E  Larsen,  Liverpool.  Improvements  in  the  manufac- 
ture or  preparation  of  furnace  slag,  and  of  cement  partly 
made  therefrom.    September  B  »      .  ,  .  j 

11377  W  Bull  London.  Improvements  in  and  connected 
with  the  manufacture  of  tiles  for  rooting  or  other  purposes. 

^""l?^?^^!?.  l^^^r^.  "iKlt'and  \V.  Wilders,  Korthfieet. 
Improvements  in  the  manufacture  and  burning  ot  Portland 
cement.    September  13 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

jogos  s  Pitt-From  L.  Pillivuyt.  liime  cement,  for  pro- 
duction of  cements,  mortars,  hydraulic  concretes,  and  artificial 

**  1313^  R  Bennett  and  11.  Peet.  Composition  for  use  in 
mural  decorations.    Scptcniber  10  j    t     ,^     r. 

13595  A  G.  Brookes— From  R.  A.  Meyn  and  J.  F.  O. 
Armack.  Manufacture  of  artificial  stones  or  marbles. 
September  10  ^.  ,  „  c     .      u      .i 

137G6  W.  H.  Lindsay.    Fire-proof  floors.    September  11 

1886. 
9103  H.  n.  Leigh— From  B.  Dubois.    Method  of  constructing 
ornamental  m.asonry  columns.    September  10 

X.— METALLURGY,  ETC. 
APPLICATIONS. 

10789  C.  While.  Darlington.  Improvements  in  hot  banks 
for  iron  and  steel  works.    August  21 

108''2  A.  Brin,  London.  Improvements  in  the  manufacture 
of  iron  and  steel.    August  24     „         ,     „  .     , 

108''3  J  Y.  .lohnson.  London— From  LaCompagnie  Anonyme 
dcs  Forges  do  Chatillon  et  Conimcntry,  France.  Improved 
means  for  tempering  or  hardening  metal.    August  21 

10808  J.  Lea  and  U.  R.  Hammond.    .Sec  t  lass  \  IL 


10936  C.  G.  Jordan,  J.  E.  Jordan,  and  F.  Herbert,  Newport. 

Improvements  in  core  bars.    August  27  .     ,,,„,„,„, 

U082  W.  Annable,  Sheflield.  Improvements  in  the  manu- 
facture of  armour  plates.    August  31  ,       .       J      ■ 

ipni  C.  J.  L.  Lcffler,  SheSield.  A  method  ot  reducing 
aluminium  ore  or  alumina  into  metal  or  into  nictallic  allovs, 
when  in  combination  with  other  ores  or  oxides  ot  metals. 
Septembers  ^,        ^-,.,,t 

11242  D.G.  Fitzgerald.    See  Class  X\  III. 

11291  R.  K.  Boyle,  London.  Improvements  in  and  appaiatus 
or  means  for  electroplating.    September  4  „,,   „,„,i,„h   nf 

iri8o  F  E.  Hainley,  London.  An  improved  method  or 
utilising  the  expansion  and  contraction  of  metals  due  to 
changes  of  temperature.    Complete  specilication.    bept.  i 

11412  R.  L.  Short.  J.  Short,  and  J.  B.  Short,  West  Hartlepool. 
A  real  safety  lamp  for  the  use  of  miners.    Septembers 

11413  M.  Settle,  Manchester.  Improvements  in  elettric 
safety  lamps  for  use  in  mines.    Septembers  .       ,       , 

115''0  W  Banks,  London.    A  new  or  improved  miner  s  salety 

'"ni4f''Morlerind  W.  GaskiU,  London.  An  improved 
method  of  manufacturing  homogeneous  seamless  or  enoiess 
steel,  iron  or  other  tubes,  rings,  etc.,  suitable  'o--,  'K^t  or  hea^  y 
ordnance,  engine,  propeller,  and  other  shafts,  h^  draulic 
cylinders,  pumps,  columns,  locomotive  and  other  t5  res,  etc. 

' 'licoo"  a"^  E.  Tucker,  Smethwiek.  Improvements  in  the 
linings  ot  copper,  lead  and  other  similar  furnaces,  .as  wejl  as 
steel  or  Siemens  furnaces  and  steel  converters.  September  13 
11617  C  Shaw.  Sheffield.  An  improved  method  of  an'' 
apparatus  for  running  the  castings  in  steel  or  other  suitable 
nietal,   so   as   to   render   them  free   from  air  or  pin-holes. 

^  U756's!^Gratrix,  Manchester.  An  improvement  in  appa- 
ratus  for  the  manufacture  of  lead  and  other  metal  pipes. 

"  nnOJ^  E.  Baugh  and  C.  Hinksman,  London.  Improvements 
in  fuel-saving  quiescent  furnaces  for  economically  generatint 
chlorine  and  concentrating  gold,  silver,  COPI'^"'' ."'"J,,,?", lo 
metals  from  pyrites  and  ores  generally,  together  with  the  pro 
cess  in  connection  therewith.    September  1()       .     ^^,.    .... 

11787  H.  J.  Coles,  London.  Improvements  in  rock  drUls. 
Complete  specification.    September  16 

USIG  A  Brin  and  L.  Q.  Brin.  London.  Improvements  m 
the  manufacture  of  metallic  oxides.    September  17  _ 

11817  J  s.  McArthur,  R.  W.  Forrest.  W.  Forrest  and  G. 
Morton.  Glasgow.  Improvements  in  obtaining  gold,  silver, 
ind    otiier    noble    metals   from    ores   or   other    compounds. 

^HS^e^s'^'^Thompson  and  R.  Thompson,  Neweastle-on-Tync. 
Improvements  in  boring  machines  for  coal,  stone,  and  other 
materials.    September  18 


COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

lOOn  R.  Oxland  and  C.  Oxland.     Treatment  of  ores    etc.. 
containing  sulphur  for  extraction  of  metals,  etc.    August  21 
120G6     R.    Baxter.      Crucible    cast-steel    waggon    cradles. 

^'l2404"'s'.''  Hannah.      Steel   ships'   and   other    steel   plates. 

^"iS'^t!^ 'Turner.      Moulds   for   costing   ingots   of   metal. 

"^ifieg^R.  Hadfield.     Manufacture  of  steel    and  other  pro- 

^'^132Mf  L.  Kteemam    Furnace  for  smelting  ores,  etc.,  contain- 

"'f3'>75  W  'ito'ghton.  Furnaces,  apparatus  and  appliances  for 
melting  and  treating  ores,  metals,  etc.    August  31  

13574  J.  Guest.  Rolling  plates,  sheets,  strips,  etc.,  of  iron 
and  steel.    S<'ptember  14  .  .    ,     ,   .        * 

137^  W.  II    Lindsay.    Manufacture  of  corrugated  plates  of 

"^13892  C. "cherry!"^  I'rocessea  and  apparatus  for  the  treatment 

°^°MS•)■■^v'^%''^'lVichards.  Production  of  metallic  zinc,  and 
'  recovery  of  ammonia  from  the  products  resulting  from  the 

«'',Vr«'f  Lcwniwai'Je.  Pi^.duci,"^  malleable  castings.  Sept.  21 
11113  F.  Siemens.    Regcncralive  gas  furnace  for  eontimious 

reduction  of  iron  ore.    ScptiMiibcr  17  ,     ,       .    . 

14325  R.  Gratzel.    Production  ot  aluminium  and  aluminium 

''Tini'R^Ucathtleld.'     Utilising  waste  products  obtained  in 
''''li3i7's"Thoma3.    Finishing  tin  and  ternc  plates.    Sept.  7 
1886. 
3540  A  M.  Clark— From  La  Soeicli?  Seola  et  Ruggicri.  Elec- 
tric fuse  for  blasting  purposes.    September  17  . 
"siig  T.  H.  Johns     l^roccss  and  machinery  for  cleaning  tin 
and  terne  plates.    Septembers                                             ii,r„„ 
9GG;)  M.  R.  Moore.    Macliines  for  making  sand  moulds  for 

""kiIg  c"a.  voii  Welsbach.    Obtaining  compounds  of  the  rarer 
metals  from  their  earths.  j   ,    tt     j-       \i.. 

9<)>G  H.  J.  Allison- From  J.  Robertson  .and  J.  Ilardie.    Hy- 
draulic lead  presses  for  coating  wire  and  cable   with  lead. 

^WGo'-J'^W  ^  R.    Lake-Froni   R.  de  Jlontgelas       Extracting 
aluminium  from  chlorides  of  the  same,  and  of  alummnim  and 

'"ililil!''w''''R""LakciFrom   R.   de  Montgclas.      Extracting 
aluminium  from  its  chlorides.    September  21 
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purposes.    September  21 


XL— FATS,   OILS,    and   SOAP   MANUFACTURE. 
APPLJCATIOXS. 

10833  N.  C'ostc,  London.  Improvements  in  apparatus  for 
expressing  oil  from  oleaginous  substances,  and  for  similar 
purposes.    August  21 

109GS  A.  Brin  and  L.  Q.  Brin,  London.  Means  for  bleaching 
and  disinfecting  animal,  vegetable,  or  niiueral  oils  and  fattj- 
matters.    August  27 

11008  J.  F.  Johnstone.  London.  A  new  mode  or  means  of 
extracting  oil  and  water  from  waste  tish  blood.    August  31 

110(i9  A.  H.  Allen  and  B.  Nickels.  ShclHeld.  The  treatment 
of  spent  soap  leys,  crude  glycerine  and  other  solutions  con- 
taining glycerine,  for  the  removal  of  impurities  and  the 
recovery  of  glycerine  and  other  products  therefrom.    Aug.  31 

11136  O.  E.  Pohl.  Liverpool.  An  improved  anti-heating 
lubricant.    September  1 

11138  T.  Berliner,  Berlin.  Improvements  in  a  method  and 
apparatus  for  extracting  the  fat  from  bones,  etc.  Complete 
specification.    September  1 

lllt)2  II.  W.  Langbeck,  London.  A  process  forthe  treatment 
of  wool  fat  to  produce  unguent  material  therefrom.    Sept.  2 

11560  J.  E.  Quayle,  Livert-ool.  An  improved  washing  powder. 
September  11 

11711  "W  .  Graff.  London.  Improvements  relating  to  the 
separation  of  fat  and  fatty  acids  from  compounds  containing 
the  same.    September  15. 

COMPLETE  SPECIFICATIONS   ACCEPTED.  i 

1885.  j 
143S0  R.  Ross.    Manufacture  of  soap  for  toilet  and  cleansing 

1886.  '• 
9.591  J.  Thomson.    .\n  improved  antiseptic  soap.    Sept." 
10220  11.  II.  Lake-Erom  N.  J.  flute.  P.  B.  Itose,  and  J.  Jl.  1 

Aubery.    Manufacture  of  soap.    September  10 


Xn. -FAINTS,  VARNISHES,  and  RESINS. 
APPLICATIONS. 

10960  M.  Benedictus.  London.  Manufacture  of  material  for 
the  removal  of  old  paint.    August  27. 

11493  A.  McLean  and  R.  Smith,  London.  Improvements  in 
the  preparation  of  colours  for  artistic  purposes.    September  9 

1U91  A.  iMcLean  and  R.  Smith.  London.  Improvements  in 
the  manufacture  of  pigments.    .September  9 

115*9  F.  Maxwell  Lyte.  London.  Impro\Tements  in  the 
manufacture  of  pigments.    September  18 

13115  J.  Haylor,  H.  S.  Read,  and  11.  G.  Percival.  Apparatu.s 
for  the  manufacture  of  white  lead.    August  31 

13159  J.  Pointon.  Anti-fouling  and  anti-eorrosivc  paints  or 
compositions.    August  31. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1SS5. 

1DS.TS  A.  J.  Ward.  Compound  for  manufacture  of  pigments, 
appluable  also  in  place  of  white  lead.    September  10 

i;i396  E.  Jackson.  Composition  or  paint  for  coating  ships' 
bottoms.    September  3 

13891  J.  B.  Freeman.    An  improved  white  pigment.    Aug,  31 

14128  J.  li.  Spence.  Preparation  of  materials  for  making 
paint.    September  17 

1880. 

9027  E.  Schaal.  Production  of  resin  acid  esters  suitable  for 
the  manufacture  of  varnishes  and  lacquers.    August  24 

XIII.-TANNINO,   LEATHER,  GLUE    and   SIZE. 
APPLICATIONS. 

109S7  J.  Townsend.  Glasgow.  Improvements  in  treating 
hides  or  skins.    August  28 

11005  C.Wagner,  .iun..  London.  Improvements  in  machines 
forskivmg  or  sharpening  leather.    Aueust  28 

11031  E.  Edwards.  London-Erom  II.  llobuss.  Germany 
An  improved  process  for  treating  the  skins  of  oxen  or  cows  lo 
produce  an  imitaiion  hog  or  pig  skin,  or  leather.    August  30 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1886. 

7115  A.  H.  Mangin.  Product  for  depilating  and  preserving 
hides.    September  II 

7692  W.  P.  Thompson— From  J.  W.  Fries.  Tanning  and 
currying  hides  and  skins.    August  21 

8113  T.  N.  Ashniau.  Composition  for  treating  leather. 
September  7. 


XIV. -AGRICULTURE,   MANURES,    Etc. 
APPLICATIONS. 
11620  W.  H.  Nevill.  London.  Improvements  in  the  treatment 
n,»nnr!;«?^ '"",'"'"'!?■    '°   "'■''"  ">  '''••"der  it  available  as 


manure.    September  i;i 


11841  A.  Blackie.  London.    An  improved  method  of  applying 

arsenic  and    sulphur   for  destroying  animal   and  vcKttable 
parasites  and  preventing  their  attacks.    September  17 

11S83  J.  H.  Barry.  London.  A  treatment  of  excreta  and 
sewage  sludge  for  production  of  manure.  Complete  specifica- 
tion.   September  18 


XV,— SUGAlt,  GUMS,  STARCHES,  Etc. 
APPLICATIONS. 

10873  A.  Rossi  and  C  Hellfrisch,  London.  A  process  for  the 
manufacture  of  gum.    August  25 

10911   1*.  Laberie,  London.    Improvements  in  apparatus  for 
evaporating  the  juice  of  beetroot,  sugar-cane,  and  other  juices 
1  or  liquids.    August  26 

I  IIUIS  F.  Candy.  London.  Improvements  in  the  manufacture 
:  of  materials  for  use  in  purifying  and  decolorising  liquids  and 
!  solutions.    August  30 

1U51  S.  Vickess,  Liverpool.  Improvements  in  apparatus  for 
making  lump  sugar.    September  U 

11557  K.  iL  Knight.  Halifax.  Improvements  in  the  manu- 
facture of  liquid  gum  for  mounting  photographs,  lithographic 
printing,  commercial  and  domestic  use.    September  11 

llStil  T.  C.  A.  Carre,  London  Improvements  relating  to  Iho 
moulding  of  sugar,  and  apparatus  therefor.    September  17 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

1093G  H.  J.  Haddan— From  L.  E,  Vial.  Removal  of  gum 
from  grass  and  plants.     August  27 

137112  A.  Crum  Ewing— From  T.  Shields.  A  combined 
eliminator  and  filter  for  treating  sugar-cane  juice  and  other 
liquids.    September  II 

ISSG. 

9992  A.  G.  Wass.  Utilisation  of  lime,  etc.,  impregnated 
with  saccharine  matter.    September  17 


XVI.— BREWING,  WINES,  SPIRITS,  Etc. 
APPLICATIONS. 

11522  J.  E.  Guild.  London-From  D.  R.  8.  Galbraith.  New 
Zealand.  A  new  or  improved  potable  mall  liquor.  Septem- 
ber 10 

11559  J.  Crawford,  Glasgow.  Improvements  in  apparatus 
for  raising  or  forcing  beer  and  other  liquids.    September  11 

115S8  N.  Harris,  London— From  J.  Farinaux.  France.  An 
automatic  apparatus  for  producing  carbonic  acid  or  other  gaa 
under  constant  pressure,  specially  applicable  to  raising  beer 
and  the  manufacture  of  aerated  liquids.    September  11 

11627  E.  F.  Daniel,  London.  Improvements  in  utilising  the 
otiierwise  waste  heat  of  hot  water  which  has  been  used  for 
cask  washing  in  breweries,  or  for  the  like.    September  13 

COMPLETE  SPECIFICATIONS  ACCEPTED, 

18l?o. 

9328  J.  P.  Jackson.  Machines  for  charging  liquids  with 
carbonic  acid  under  pressure.    September  3 

12136  E.  R.  Southby  and  W.  T.  Ramsden.  Method  of 
bottling  and  preserving  beer,  etc.,  and  apparatus  therefor. 
Septemher  7 

12291  T.  Webb.  Histilling  spirits  by  heating  wash  before  its 
entry  into  distilling  apparatus.    August  27 

1300G  H.  J.  H.  King.  Automatically  regnlating  the  tempera- 
tur-,'  of  malt  and  hop  kilns,  and  indicating  the  same.  Septem- 
ber 17 

1SS6. 

9C30  L.  Rechaux.  Distillation  and  rectification  of  alcoholic 
and  other  liquids.    September  10 


xvii.-ciie:\iistry  oe  eoods,  sanitary 

CHEMISTRY,  DISINEECTANTS,  Etc. 

APPLICATIONS, 

.4.— Chemistry  of  Foods. 

10903  P.  Jensen.  London— From  K.  G.  Dahl,  Norway.  Im- 
provements in  preserving  milk,  and  in  vessels  or  containers 
therefor.    August  26 

10598  H.  J.  Haddan.  London— From  S.  Heumann  and  P^. 
Heimann,  Austria.  Improvements  in  or  connected  with  the 
preservation  of  meat.    August  27 

10995  11.  P.  IVIadsen.  London.  Improvements  in  tlie  utili- 
sation of  blood  from  slaughterhouses  in  and  for  the  prepara- 
tion of  food  and  drink  for  man  and  cattle,  and  other  animals. 
Complete  specilication.    August  28 

11128  A.  Drummond  and  J.  McAdani.  jun..  Glasgow.  Im- 
proved apparatus  for  heating  and  cooling  milk,  and  for  facili- 
tating the  separation  of  the  cream  therefrom.    September  l 
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11208  H.  Wilson.  Stockton-on-Tees.  Extraction  of  moisture 
from  timber, grain,  fibrous  material,  textile. and  oilier  fabrics; 
also  for  seasoning  timber,  and  preserving  articlus  of  food, 
prints,  etc..  at  low  temperatures.    September  3 

11732  A.  1).  Lester  and  A.  Meabv.  London.  A  method  of 
preparing  ninltcd  -wheat,  oats,  and  other  cereals  (barley  ex- 
cepted!, and  of  employing  them  in  the  manufacture  of  bread 
and  other  food,  and  a  method  of  preparing  a  special  ferment. 
Complete  specification.    .September  15 

USio  G.  p.  Jiedfern.  London— From  L.  J.  Eriksson  and  E.  E. 
R.  Nordling.  Sweden.  The  manufacture  of  dry  rennet,  and 
process  tlierefor.    September  17 

B.— SanitArv  Chemisthy. 

11165  J.  1!  Ilannay.  Glasgow— From  R.  AV.  E.  JIacIvor.  New- 
South  Wales.  Improvements  in  treating  night  soil,  and  in 
apparatus  therefor.    September  2 

113G6  W.  P.  Thompson.  Liverpool- -From  V.  I).  Anderson. 
Lnited  States.  Improvements  in  apparatus  for  drying  otial 
and  the  like.    Complete  speciflcalion.    September  7 

lltoa  A.  Forrest  and  W.  Welsh,  llancbester.  Improvements 
in  machines  for  drying  and  powdering  blood,  town  sewage,  or 
other  material,    t'omplete  specification.    Septembers 

114G1  V.  L.  E.  Jliller,  London.  The  extrai  tion  of  the  water, 
liquid  or  volatile  elements  from  sewage,  brine  or  other  fluid 
or  partially  fluid  substances,  cither  chemical  solutions  or 
medianical  mixtures.    September  0 

1IC20  W.  H.  Nevill.    See  Class  XIV. 

Ilfi20  G.  H.  Leanc.  London.  The  application  and  use  of 
carbon  for  the  compression  of  sewage  sludge.  Complete 
siieeiflcation.    September  17 

11830  C.  H.  Gerson.  London.  Improvements  in  filtering  and 
cleaning  water,  preferably  waste  water  of  factories  and  other 
industrial  establishments.    .September  17 


C— Disinfectants. 

IIOU  J.  W.  Knights  and  W.  D.  Gall.  London, 
manufacture  of  disinfecting  powder.    August  28 


Improved 


COilTLETE  SPECIFICATIONS  ACCEPTED. 
.4  .—Chemistry  of  Foods. 

1885. 

12917  H.  C.  Johnson.  Dehydrating  and  refrigerating  air  for 
transportation  of  meat,  etc.,  and  apparatus  therefor.  August  27 

ISSG. 

tOG2  J.  G.  Johnson— From  C.  Marchar.d.  Treating  rancid 
butter,  etc..  for  purifying,  flavouring,  and  mixing  same,  and 
apparatus  therefor.    September  10 

10518  A.  H.  Reed— From  R.  Ellin.  Production  of  evaporated 
milk,    September  17 

£.— SiNiT.tRY  Chemistry. 

1885. 

13750  J.  W.  Lester  and  the  Xative  Guano  Co.  Preparation 
of  agents  to  be  used  in  treatment  of  sewage,  etc.,  and  treat- 
ment of  such  sewage,  etc,    September  7 

18SG. 

D342  n.  D.  Healey.  Improvements  in  refuse  furnaces  and 
apparatus  therefor,  partly  applicable  to  other  furnaces.  Sep- 
tember U 


XVni.— ELECTRO-CHEMISTRY. 
APPLICATIONS. 

10824  J.  T.  Armstrong.  London.  Improvements  in  the  con- 
struction of  electrical  batteries,  and  in  the  method  of  and 
means,  materials,  and  appliances  for  woiking  tlie  same.  Com- 
plete specification.    August  24 

llOOl  W.  H.  Heck.  London— From  La  Societ»>  Perreur-Lloyd 
ct  Kteve.  France.    An  improved  galvanic  battery.    Aug.  28 

11040  E.  Andreoli.  London.  A  new  sccondarj*  battery. 
Augu.st  30 

IllOl  T.  J.  Jones  and  W.  H.  Tasker,  London.  Improvements 
in  secondary  batteries.    August  31 

11159  F.  C.  Hills.  London.  Improvements  in  secondary  bat- 
teries or  electric  accumulators.    September  1 

11239  H.  Carter.  London.  An  improved  arrangement  of 
electric  battery,  with  means  for  regulating  the  submersion  or 
withdrawal  of  the  negative  electrodes.    September  3 

11242  D.  G.  Fitzgerald.  London.  Improved  means  for  eflTect- 
ing  the  eleotro-ehemical  generation  of  chlorine  in  metallur- 
gical operations  for  the  extraction  of  gold  from  its  ores  and 
for  other  purposes.    September  4 

11487  S.  Farbaky  and  S.  Sehenek.  London.  Improvements 
in  the  manufacture  of  positive  pole-plates  for  secondary  bat- 
teries or  accumulators.    September  9 

11634  J.  C.  Sargeant  and  K.  E.  George.  London.  Improve- 
ments in  instruments  for  the  measurement  of  electric  cur- 
rents.   September  13 

11653  K.  H.  Courtenay,  Ix)ndon.  Improvements  in  Toltaic 
electric  batteries.    September  14 


11823  P.  Bailly.  London.  Improvements  in  primary  and 
secondary  batteries.    Complete  specification.    September  17 

11S34  C.  E.  O'lCeenan,  London.  An  improved  automatic 
primary  battery.    September  17 

11910  D.  Cook.  Glasgow.  An  improved  electric  furnace. 
September  20 

11917  I).  Cook.  Glasgow.  Apparatus  for  measuring  currents 
of  electricity.    September  20 

11919  I).  Cook.  Apparatus  for  generating,  integrating,  and 
automatically  regulating  currents  of  electricity.    Sept.  20 

11920  D.  Cook.  Dynamometer  for  measuring  the  power 
absorbed  by  dynamo-electric  machines  or  the  work  being 
done  by  electro-motors.    September  lO 

COMPLETE  SPECIFICATIOyS  ACCEPTED. 
1885. 

11876  T.  V.  Hughes  and  C.  R.  Chambers.  Manufacture  of 
carbon  filaments.    Sejiteinber  10 

12724  J.  E.  Liardet.  Galvanic  or  primary  batteries.   Aug.24 

1X^43  S.  P.  Thompson.  Constant  current  dynamo-electric 
machines.    September  14 

13G39  W.    Jlaxwcll.      JIanufacture    of    carbon    filaments. 


September  21 

14612  A.  Dun  and  F. 
tery.    .September  10 


Hasslacker.     Improved  galvanic  bat- 

1886. 

6845  P.  Bailly.  Manufacture  of  active  electrodes,  and  their 
application  to  primary  and  secondary  batteries.    Sept.  17 

10614  A.  Jlillar.  Electrodes  for  secondary  batteries.  Sep 
teniber  21 


XIX.— PAPER,  PASTEBOARD,  Etc. 

APPLICATION. 

11293  W.  B.  Nation.  London.  Imrrovcnicnts  in  the  treat- 
ment of  vegetable  fibres  for  paper-making  and  otlier  uscfiij 
purposes.    September  4 

COMPLETE  SPECIFICATION  ACCEPTED. 

1886. 
10267  J.  B.  Scammell.    Paper  for  cigarettes.    September  14 


XX.  — FINE    CHEMICALS,    ALKALOIDS, 
ESSENCES,  AND  EXTIiACTS. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

11816  A.  Brin  and  L.  Q.  Brin,  London.  Improvements  in 
means  tor  the  manufacture  or  production  of  ozone.    Sept.  17 

14002  A.  G.  Brookes  —  From  T.  S.  Nowcll.  Acid  bases 
for  beverages  and  tonics.    September  17 


XXL— EXPLOSIVES,  MATCHES,  Etc. 
APPLICATIONS. 

11043  D.  Liiido.  London.  Improved  method  of  making  wax 
and  other  matches  to  light  pipes  or  cigars  in  the  open  air, 
and  for  otlier  purposes.    August  30 

11140  R.  H.  Punshon,  London.  Explosive  compounds. 
September  1 

11197  T.  Xordenfelt,  London.  Improvements  in  fuzes  for 
projectiles.    September  2 

11276  D.  Campbell  and  G.  L.  Sehultz.  London.  Improve- 
ments in  submarine  mines.    September  4 

11414  L.  .Sanderson.  London.  Impro\ements  in  torpedoes. 
September  8 

11137  W.  Ilolmstroiii,  London.  Improvements  in  machinery 
for  applying  igniting  material  to  match-sticks  or  splints. 
Couipleto  specification.    September  8 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

12778  O.  Imray— From  R.  Bernstein.  Manufacture  of  granu- 
lar nitro-ccUulose.    September  17 

12S;i7  H.  Imray— From  II.  Dulitz.  Manufacture  of  an  explo- 
sive compound.'   September  17 

11052  O.  Bowen.    Manufaclure  of  gunpowder.    Sept.  17 


XXII.-GENERAL  ANALYTICAL  CHEMISTRY. 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

12074  J.  G.  Lorrain.    The  composition  and  dooomposition  of 


itteries.    September  14  compound  or  complex  bodies.    September  21 
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NOTICES. 

The  supply  of  onpios  of  the  .Journal  for  .Tanuary,  1882, 
being  noff  cxh,au«ti.Ml,  the  Secretary  ivould  he  ghxd  to 
reeei\e  coninmnications  from  inenibers  possessing  extra 
copies  of  that  miinher,  in  good  condition,  with  a  view 
to  purchase. 

Sliould  suflicient  applications  for  complete  sets  be 
received,  the  iiumlicr  will  be  reprinted. 


The  number  of  Subscriptions  at  the  old  rate  which  are 
being  received  from  members  for  the  year  1887,  renders 
it  necessary  to  call  attention  to  the  fact  that,  under  the 
jirovisions  of  the  Bye-Laws,  as  revised  at  the  last 
tJeneral  Meeting,  the  Annual  Subscription  to  the  Society 
will  be  in  future  ios.,  instead  of  One  Guinea  as  hereto- 
fore. 

An-angements  are  being  made  whereby  those  who 
have  given  Orders  on  their  Bankers  may  exchange  them 
for  Orders  at  the  new  rate.  Meanwhile,  members 
wishing  to  make  payments  in  advance  are  earnestly 
requested  to  note  the  alteration,  and  thus  save  much 
correspondence. 


The   Chemical   Industries   at  the  MANCHESTEn 
Jubilee  Exhibition  of  1887. 

Manufacturers  of  chemicals,  and  all  those  in  whose 
processes  Chemistry  plays  a  principal  part,  will  be  in- 
terested to  know  that  in  Section  HI.  of  this  Exliibition 
it  is  intended  that  a  system  and  method  will  be  followed, 
both  as  to  arrangement  and  style,  such  as  has  never  been 
attempted  before. 

We  understand  that  not  only  will  the  exhibits  be 
arranged  in  suitable  groups,  classified  according  to  their 
chemical  nature,  but  that  in  these  groups  themselves  a 
kind  of  natural  order  will  be  observed — a  certain 
chemical  consecutiveness — tending  to  enhance  in  a 
degree  never ,  lief<n-e  attained  the  instnictiveness  and 
usefulness  of  an  examination  and  study,  whether  by  the 
experienced  manufacturer,  or  the  student  of  Chemical 
Technology. 

It  will,  we  understand,  be  the  aim  and  endeavour  of 
the  Committee  of  Section  III.  of  the  Jubilee  Exhibi- 
tion in  Manchester  so  to  classify  and  arrange,  and 
so  to  illustrate  by  means  of  raw  material,  specimen 
of  product,  model  and  diagram,  that  th-e  visitor 
m.ay  be  mentally  transported  into  the  factory  and 
woiks ;  and  that  without  the  danger  of  learning  too 
much,  in  tlie  shape  of  trade  and  manufacturing  secrets, 
he  may  be  enabled  to  grasp  the  general  methods  of  ino- 
ceduve  ai  d   the  outlines  of  those  processes  with  their 
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chemical  reactions,  which,  starting  with  the  rawniaterials, 
at  length  furnish  the  finished  products  and  wares,  ready 
for  tlie  market.  For  such  a  display  considerable  .space 
will  he  rcouircd,  ,nnd  the  Executive  Committee,  fully 
aware  of  tlie  fact,  has  wisely  allotted  a  large  share  of 
space  for  the  purpose,  probably  a  larger  area  th.in  ever 
before  devoted  in  an  exhibition  to  exhibits  relating  to 
Chemical  Industry. 

The  justification  for  such  a  Large  .scale  illustration  of 
the  modern  at  tainnieuts,  as  well  as  the  progress,  of  Ai)plied 
Chemistry  in  an  exhibition  like  tlie  one  fast  liastening  to 
its  completion  in  Manchester,  is  not  far  to  seek,  for  we  may 
with  truth  say  that  of  all  the  great  industrial  branches, 
those  in  which  Apjilied  Clieuiistry  plays  a  piiucipal  part 
have  almost  entirely  risen  and  developed  during  the 
Victorian  Eea. 

This,  we  consider,  is  justification  sufficient  for  the 
special  stress  which  it  is  proposed  to  lay  upon  the 
exhibits  relating  to  the  rise  and  development  of  the 
Chemical  Industries  in  the  Manchester  Jubilee  Exhibi- 
tion of  1S87. 

Intending  exhibitors  in  Section  III.  will  be  aide  to 
obtain  jiarticul.ars  of  the  classification  tobc  ailojitcd,  and 
the  names  of  the  gentlemen  forming  the  Coinmittee, 
from  the  Sectional  Programme  already  issued  with  the 
lust  number  of  this  Journal,  and  which,  with  the 
general  programme,  giving  names  of  Executive  Com- 
mittee, Plan  of  E.xhihition,  Notices  to  Exhibitors,  etc., 
may  be  obtained  at  the  offices  of  the  Exhibition,  Albert 
Square,  Manchester.  We  understand  the  time  during 
which  applications  for  space  can  be  received,  is  now  to 
be  extended  to  December  1st. 

CHANGES    OP   ADDRESS. 

R.  L.  Barnes,  l/o  The  Savoy ;  Phceuix  Chemical  Works, 
Hackney  Wick.  E. 

C.  W.  Duckworth,  I/o  North  View  ;  Garner's  Buildings, 
North  Koad,  Clayton.  Manchester. 

J.  A.  Graham,  to  St.  Leonards  ;  Sherborne  Lodge,  Werter 
Road,  Putney.  S  W. 

Jno.  Gray,  l/o  Loanhead ;  Clippens  Oihvorks,  by  Johnstone, 
N.B. 

Thos.  Harris.  1  'o  Old  Quay  ;  The  Union  Acid  Co..  Runcorn. 

E.  Hor(>.  1/0  Hampstead;  88,  King  Henry's  Road,  Chalk 
Farm.  X.W. 

M.  Ikuta,  l,'o  Freiburg ;  Universitiits  Laboratorium,  Erlan- 
gen,  Bavaria. 

T.  H.  Leeds,  l/o  Stoke  Newington;  "Wcarside,"  Forest 
Gate,  E. 

W.  Jesse  Lovett.  l/o  Alverthorpe  Road ;  Jessamine  Cottage, 
Thornes,  near  Wakefield. 

W.  Cossar  Mackenzie,  l/o  Linlithgow;  2,  Grove  Terrace, 
Edinburgh. 

Dr.  E.  von  Salis  Mayenfeld,  l/o  Clayton  ;  Verein  Chemischen 
Fabriken,  Waldhof  bei  Mannheim,  Germany. 

Dr.  Hugh  R.  Mill,  l/o  Granton  ;  3  Glenorchy  Terrace,  Edin- 
burgh. 

L.  Pereival.  l/o  Carlyle  Road  ;  15,  Reservoir  Road,  Edgbas- 
ton,  BirminKhani. 

J.  Pettigrew,  l/o  Greenock;  Varnish  Manufactory,  Carpen- 
ter's Road.  Stratford.  E. 

J.  M.  Roberts,  l/o  Manchester;  16.  St.  Paul's  Street, 
Southport. 

Thos.  Royle,  l/o  Silvertown ;  The  Cedars,  West  Ham 
Park,  E. 

Jas.  Russell,  l/o  Carluke;  Coats  Steel  Works,  Coatbridge, 
N.B. 

T.  Shimidzu.  l/o  College  of  Engineering;  c/o  T.  Hirano,  11, 
Ginza  Shichoine.  Tokyo.  Japan. 

D.  A.  Sutherland,  1,  o  Clippens ;  Burntisland  Oil  Co.,  Limited, 
Burntisland.  N.H. 

R.  Tervet,  l/o  Johnstone  ;  Forth  House,  Fisherrow,  Mussel- 
burgh. N.B. 

Leonard  T.  Thorne.  1/0  London ;  University  College  of  Wales, 
Aberyslwith. 

A.  Wach(i,  l/o  Paris;  Sucrcrie  de  Crepy  en  Laonnois,  Aisne, 
France. 

J.  C.  Watson,  l/o  Church ;  The  Rhyddings,  Oswaldtwistle, 
ijcar  Accrington. 
■ 

CHANGES  OF  ADDRESS  REQUIRED. 


C.  S.  Gorman.  1  o  Eglinton  Chemical  Works.  Irvine,  N.B. 
James    Wood,    l,o    Foxhill    Bank    Printworks,    Church, 
Accrington. 


Dcatb.s. 


LIST  OF  MEMBERS  ELECTED,  29tll  OCTOBER,  1886, 


Arthur  J,  Banks,  229,  WaTcrtree  Road,  Liverpool,  chemist, 
bntterine  works. 

('layton  Beadle,  Beadonwell.  Belvidere.  Kent,  papcrniaker. 

Ed w.  M.  Bruce,  Omaha,  Nebraska,   l/'.S.A.,  chemist.  Union 
Pacific  R.R. 

E.   E.  Burnett,   118,  Huddlcston    Road,    TufncU  Park.  N., 
scientific  chemist. 

Handlton  Y.  Castner.  218.   West  20th  Street.  New  York, 
U.S.A..  and  23.  Cecil  Htreer.  Strand.  W.C.  chemist. 

Jno.  H.  J.  Dagger,  3,  West  Bank  Road.  Edge  Lane,  Liver- 
pool, analvst-assayer. 

Onin  S.  Doolittlc,  Altoona,  Pa.,  U.S.A.,  chemist,  Pennsyl- 
vania K.R. 

V,'.   Lawrence   Gadd,   50,   Richmond   Grove,  Manchester, 
chemist. 

Geo.  Haller,  86.  Leadcnhall  Street,  London.  E.C..  merchant. 

W.  H.  H.  Hartland,  lU,  Hyde  Park  Street,  Glasgow,  sani- 
tary engineer. 

Arthur  Hartley,  Cannon  Brewery,  Brighton,  brewer. 

Win.  Jago,  Science  Schools,  Brigliton,  analyst  and  consult- 
ing clicmi&t. 

Alt'.  J.  Liversedgc,  c/o  Watson,  Laidlaw  and  Co.,  Kingston, 
Glasgow,  engineer. 

Wni.  Mackinlay,  Laboratory,  Silicate  Paint  Works,  Charl- 
ton, Kent,  chenuat. 

i;oljl.Oxland..32,  Portland  Square,  Plymouth,  public  analyst. 

Francis  II.  Palmer,  Debdcn  Hall.  Loughton,  Essex,  printing 
ink  manufacturer. 

W.  Grant  Paton,  Grcenbank  Alkali  Works  Co.  (Linuted), 
St.  Helens,  nmnager. 

Richard  Smith.  Metallurgical  Laboratory,  Royal  School  of  • 
Mines,  .South  Kensington.  S.W.,  metallurgist. 

Arthur    H.   Tuer.   JO.  Rock  Street,    Bury,  and  51,  Arcado 
Chambers.  St.  Mary's  Gate,  Manchester,  analyst. 

J.  Veitch-Wilson,  Queen  Street.  Bradford,  Manchester,  oil 
manufacturer. 

J.  Millar  Wilson,  Box  42,  Chester,  Pa.,  U.S.A.,  chemist. 


HonDon  Section. 


Chemical  Society's  Kooms,  Burlington  House. 

Chairman:  David  Howard. 

Committee : 


Sir  F.  A.  Abel. 

H.  E.  Armstrong. 

W.  Lant  Carpenter. 

W.  Crowder. 

C.  Graham. 

S.  Hall. 

A.  K.  Huntington. 


R.  Messel. 

I'..  E.  R.  Newlands, 

B.  Redwood. 

T.  Royle. 

John  Spiller. 

G.  V.  Trewby. 

J.  Williams. 


I-Ion,  Local  Sec,  and   Tveasuycr :   Thos.  Tyrer, 
Garden  Wharf,  Church  Road,  Battersea,  S.W. 

SESSION   1886-87. 
Pi'ospectivc  Arrangevients, 

Nov.  1.— Mr.  Lewis  T.  Wright,  C.E.,  "  What  shall  we  do 
with  our  Tar?" 

Dec.  6.  -Mr.  E.  U.  Trachsel,  "On  Strontium  Hydrate."  Mr. 
T.  Fairley,  on  "  Various  Forms  of  Filler  Pumps  audl^Vater  Jet 
Aspirators." 

Jan.  3.— Mr.  Watson  Smith,  "  On  the  Explosive,  '  Kinetite,"  " 

Feb.  8.— Mr.  W.  Jago,  "On  Fermentation  in  its  relation  to 
Bread  Making." 


Notices  of  Meetings  and  Papers  will  be  found  in  tho 
Scientific  Journals. 

Notices  of  papers  and  communications  to  be  made  to  tho 
Local  Secretary. 


Uroerpool  Section. 

Chairman  :  Prof.  J.  Campbell  Brown. 
Vice-chairman :  Dr.  F.  Hurler. 


Ernest  Bibby. 
J.  W.  Kynaslon. 
E.  K.  Muspratt. 
Jas.  Simpson. 
J.  Afileck. 
E.  G.  Ballard. 


Committee : 

11.  Brunner. 
J.  V.  Gamble. 
D.  Herman. 
F.  Hurter. 
A.  Norman  Tate. 
A.  Watt. 


Local  Second  Treasurer:  W.  P.  Thompson,  6,  Lord  Street, 
Liverpool. 


J.  Spear  Parker.  297.  Western  Bank.  Phcflield.  Oct.  8. 
Wm.  Suuthull,  Sir  Harry's  Road,  Kdghaston,  Birmingham. 


Notices  of  papers  and  communications  tor  the  meetings  to 
be  sent  to  the  Local  Secretary. 

The  next  Jlecting  will  be  held  at  the  University  College, 
Ashton  Street,  on  Wednesday  evening.  Nov.  3.  I.S8G,  when  an 
Address  by  the  Chairuian  will  be  delivered,  after  which  Dr. 
G.  SchackSommer  will  read  a  paper  ou  "Sugar  Refining." 
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WILLIAM  RIPLEY  NICHOLS, 

Late  Professor  of  Chemistry  in  the  Massachusetts 
Institute  of  Technoioi/u,  Member  of  the  Society  of 
Chemical  Industry. 

WiLLi.ur  Ripley  NiCHOLfs  was  born  in  Roston, 
April  30,  1847,  and  died  at  Hiiinburg,  July  14, 
188(5.  He  graduated  at  the  age  of  l(j  years 
from  Roxbury  Latin  School,  and  then  went 
upon  a  travelling  expedition  to  Europe  for  about 
two  years,  a  considerable  portion  of  which 
time  was  spent  in  Greece  and  Germany.  In 
the  latter  country  Mr.  Nichols  acquired  an 
almost  complete  mastery  of  the  German  lan- 
guage, and  in  the  former  such  a  proficiency 
that  he  was  able  to  give  instruction  for  a  time 
in  the  modern  Greek  tongue. 

Entering  Harvard  College  on  his  return  to  the 
States,  he  remained  there  a  few  months,  and 
then  removed  his  connection  to  that  institution, 
from  which  "  he  was  not  separated  till  death, 
either  in  love  or  service."  He  appears  to  have 
been  a  born  linguist,  and  to  have  given  instruc- 
tion in  the  languages  with  which  his  study 
abroad  had  made  him  familiar,  and  with  great 
effect.  It  is  stated  that  from  the  time  his  en- 
trance fee  at  college  was  paid  he  had  never 
looked  beyond  his  own  services  for  funds,  so 
that  he  began  to  draw  a  salary  very  early  after 
his  matriculation  as  a  student.  In  18ti9  and 
1870  he  was  instructor  ;  from  1870  to  1872  as- 
sistant professor  ;  from  1872  ocwardto  the  time 
of  his  death  he  occupied  the  Professor's  chair 
in  the  Massachusetts  Institute  of  Technology. 

From  the  time  he  entered  the  institution  till 
the  spring  of  1882  his  important  printed  cata- 
logued reports  and  treatises  number  40,  besides 
a  multitude  of  minor  articles  and  reports — 
more  than  one  important  book  or  careful  scien- 
tific report  for  every  year  he  had  lived.  He 
became  eminent  in  the  subject  of  chemical 
analysis,  on  which  he  worked  and  wrote  consi- 
derably, and  on  the  special  subject  of  water 
analysis  he  is  said  to  have  been  a  standard,  if 
not  the  most  eminent,  authority  in  the  United 
States,  and  his  counsel  and  opinion  on  the  sub- 
jects of  health-topics  and  water  supply  were 
sought  by  the  representatives  of  most  of  the 
large  cities  and  towns  of  New  England.  His 
hope  this  year  had  been  to  be  present  at  the 
meetings  of  the  British  Association.  He  ap- 
pears to  have  erred  in  over-taxing  his  strength, 
and  thus  injuring  and  destroying  a  strong  con- 
stitution. He  had  literally  strung  hi,s  bow,  and 
kept  it  strung  day  and  night.  Early  in  1882, 
Professor  Nichols  published  a  catalogue  of  the 
writings  of  the  graduates,  students,  and  faculty 
of  the  Mas.sachusetts  Institute  of  Technology. 
The  preface  closes  with  these  words,  charac- 
teristic of  the  earnest  and  self-denying,  self- 
forgetftil  man  : — "The  work  will  be  kept  in  such 
shape  that  in  case  of  accident  to  the  present 
compiler  someone  else  can  readily  take  it  up 
and  carry  it  un." 


3lournal  anD  patent*  literature. 

I-GEKEEAL    PLAKT.    AFPABATUS,   AKD 
MACHINEUT. 

A  Heat-regulator    in  connection    ivitk   the  T/iermostat. 

K.  Muencke.     Cliem.  Zeit.  10,  998. 
The  heat-regulator  is  based  on  tlie  same  principle  as 
L.  Meyer's,  but  has  the  advantage  of  being  less  breakable 
and  more  simply  handled.     A  steel  tube,  of  25cm.  length 


^ 


and  10mm.  diameter,  is  provided  at  one  end  with  a  screw- 
cap  a,  and  at  the  other  with  a  thread  and  collar  c.  The 
cap  closes  the  steel  tube  quicksilver-tight,  the  collar  serv- 
ing for  adjusting  the  depth  to  whicli  the  regul.Ttor  is  put 
into  the  socket  of  the  thermostat.  12oni.  from  the  bottom 
are  three  small  projections,  which  keep  in  its  place  a  small 
cj'lindiical  tube/,  closed  at  the  top.  A  glass  tube  c, 
with  a  branch  r,  is  cemented  into  the  steel  tube,  and  the 
tube  b  conveying  the  gas  to  the  apparatus  is  inserted 
into  c  by  the  indiarubher  joint  d.  In  order  to  use  the 
regulator,  the  cap  ff  is  un.screv.ed,  and  after  filling  the 
glass  tube  /  almost  comjiletely  with  quicksilver,  the 
remaining  space  is  filled  with  some  drops  of  that  liquid, 
with  the  vapour  of  which  the  regulator  is  intended  to 
work.  The  tube/  is  then  closed  with  the  thumb,  turned 
upside  down,  and  iujmersed  in  a  basin  with  mercury. 
The  steel  tube  is  put  over  the  glass  tube  /,  and  the  cap 
screwed  up  under  mercury.  By  loo.sening  the  joint  (/, 
the  tube  b  is  removed,  and  so  much  mercury  jioured  into 
the  steel  tube  as  will  make  it  visilile  in  the  tube  c. 
The  tube  b  and  joint  d  are  replaced,  and  b  moved  down 
until  it  nearly  touches  the  quicksilver.  The  regulator  is 
now  ready  to  be  adjusted  for  the  special  purpose  re- 
quired.    It  IS  put  in  water  and  warmed  to  the  degree 

*  Any  of  ttiese  specifications  may  be  obtained  by  post,  by 
reniiLline:  t!ie  cost  price,  plus  postage,  to  iVtr.  H.  KcaderLaclv, 
Comptroller  of  the  Patent  Oflice,  Southampton  Buildings, 
Cluiiicery  Lane,  London,  VV.C.  The  amount  of  postage  may 
be  calculated  as  follows ; — 

If  the  priue  does  not  exceed  8d id. 

Above  8d..  and  not  exccedlug  Is.  6d. . .      Id. 
„      Is.  6d.,    „  ..         2s.  4d... 

„      2s.  Id.,    „  „         2.Md.,, 


It 
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of  temperature    -which   is  not  to  be  exceeded.      The 

vapours  in  /'  force  tlie  morcury  from  f  into  c,  closing 
up  the  opcninf;   of    /;.      Tlie    latter   must   therefore  be  1 
raised  ."io  that  it  is  jnst  closed  by  mercury  at  the  highest  ' 
temperature  whicli  is  .idmissible.     It   is  then  put  into 
the  thermostat.     I'rof.  l'raenl<el  testilies  to  the  accuracy  ; 


out,  that  it  prevents  the  possibility  of  the  admission 
of  air  to  the  apparatus,  and  reduces  the  temperature 
of  the  gas  before  leaving  the  apparatus.  The  main 
features  are  the  generating  vessel  A,  provided  at  the 
top  with  the  stutiing  box  ]i,  having  a  chamber,  b,  in  it, 
the  acid  vessel  1,  and  the  cooling  and  washing  arrange- 


of  the  apparatus ;  the  temperature  never  varies  more 
than  0'1°  C,  provided  the  barometric  pressure  remains 
constant, — S.  II. 


Improvements  m  nnd  relating  to  Appanitus  for  Grne- 
rating  Carbonic-acid  Gas.  F.  ( ;.  l{iley,  London.  EnK. 
Pat.  11,219,  Sept.  21,  18S5.     8d. 

The  advantages  claimed  for  the  apparatus  are,  that  it  can 
be  made  of  enamelled  iron,  tliat  it  automatically  ccuitrols 
the  rupply  of  acid  and  obviates  the  risk  of  its  blowing 


ment  M  .and  O.  The  generator  A  is  furnished  with  a 
mechanical  .agitator  driven  by  friction  gearing.  The  .acid 
vessel  I  is  connected  to  A  by  the  pipe  .J  ;  tliis  has  inter- 
posed in  it  the  valve  chamber  K,  which  has  a  .seating 
both  on  its  upjier  and  lower  orifices  for  the  floating  valve 
K,  which,  when  the  vessel  I  is  full  of  acid,  covers  tlie 
upper  orifice,  Imt  allows  the  acid  to  pass  into  the  main 
vessel  A  till  sullicieut  gas  is  generated  to  close  the  valve 
and  shut  off  the  su|ii)ly  of  acid.  When  the  pressure  of 
gas  is  reduced  by  the  withdrawal  of  .some  gas,  it  opens 
and  allows  acid  to  pass.     This  operation  continues  till 
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the  acid  is  exhausted,  when  the  valve  K  floats  with  the 
last  portion  of  the  acid  and  covers  the  bottom  orifice, 
thus  preventing  the  entrance  of  air  into  the  apparatus. 
The  gas  passes  into  the  chamber  b,  and  thence  tlirough 
the  coil  N,  which  is  externally  cooled,  into  the  bottom 
of  the  purifier  O,  which  ni.ay  he  made  of  glass,  and  is 
partially  filled  with  water.  The  gas  ascends  and  de- 
scends the  double  tube  P.  bubbles  tlirough  the  water, 
and  is  drawn  off  .at  K.  If  it  be  desired  to  work  the 
apparatus  continuously,  a  duplicate  generator.  A,  is 
provided,  and  connecting  it  to  the  cooler  and  purifier 
at  U,  it  enables  the  generating  vessels  to  be  alternately 
charged.— S.  H. 

Improvoiiciits  in  Filtcr-]>rcsscs.     A.  F.  Vuylsteke,  Bel- 
gium.    Kug,  Pat.  12,77.3,  Oct.  24,  ISSO.     8d. 

This  invention  relates  to  sundry  improvements  in  the 
details  of  filtering  presses,  such  as  the  fastening  of  the 
filtering  cloths,  means  for  easy  removal  of  the  impri- 
soned air,  a  method  of  clearing  the  passages,  and  the 
quick  opening  and  closing  of  the  press,  for  detailed  descrip- 
tion of  which  the  specification  should  be  consulted. — B. 

Improvements  in  Filters.      E.  C.  Allam,  Loudon.     Eng. 
Pat.  9S3S,  July  30,  18SG.     6d. 

The  inventor  claims  tlie  use  of  a  mechanical  separator, 
composed  of  asbestos  and  porous  earthenware  or  stone, 
in  combination  with  a  chemical  purifier  consisting  of 
carbon,  oxide  of  manganese,  magnetic  oxide  of  iron  and 
lime,  and  with  one  or  more  shelves  for  spreading  out  the 


filtered  water  in  contact  with  filtered  air  as  aerator, 
substantially  as  shown  in  the  arrangement  of  a  domestic 
filter,  represented  by  the  accompanying  sketch. 

1.  Unfiltered  water. 

2.  Layer  of  asbestos  cloth. 

3.  Perforated  shelf  for  supporting  the  cloth. 

4.  Partially  filtered  water. 

5.  Vessel  of  porous  stone  or  earthenware,  held  in  posi- 

tion upon  a  solid  plate  by  means  of  a  stopper 
provided  with  a  passage-tube. 


6.  The  chemical  ingredients  mentioned  above  secured 

in  the  vessel,  either  separate  or  mixed  together. 

7.  A  layer  of  asbestos. 

S.  A  layer  of  asbestos  cloth. 
9.  Space  for  filtered  air. 

10.  Sjireader  for  the  filtered  water. 

11.  Perforated  plate  or  .shelf. 

12.  Cliamber  for  filtered  and  aerated  water. 

13.  Passage  for  air,  closed  with  a  plug  of  filtering 

wool.  — B. 


Improve  men  ts  in  Appnraliis  for  Evnporatinfj  Sea-ivafer, 
Nitrate,  or  other  Solutions  of  Liquids.  P.  B.  Docring, 
Liverpool.     Eng.  Pat.  10,(557,  Sept.  9,  1885.     8d. 

This  invention  has  reference  to  evaporating  apparatus 
in  which  a  solution  contaiiie<l  in  tubes  is  heated  by  the 
action  of  steam  surrounding  the  tubes,  part  of  the  steam 
given  oil  by  the  lii|ui(l  on  evaporation  being  used  .again 
for  aiding  tlie  heating  of  the  remaining  liquid.  This  is 
accomplished  by  tlie  application  of  an  injector,  which 
withdraws  tlie  steam  from  the  top  of  the  pan  and  returns 
it  to  the  space  around  tlie  tubes.  The  description  of  one 
modification  of  the  apparatus  will  make  tlie  arrangement 
clear  without  a  sketch. 

An  upright  cylindrical  evaporating  pan  is  divided  into 
three  sections  by  two  horizontal  diaphragms,  which  act 
also  as  tube-plates  to  a  number  of  small  upright  tubes 
connecting  the  upper  with  the  lower  space.  The  part 
shut  ott'  by  the  two  tulie-plates  is  suiiplied  with  steam 
which  surrounds  and  heats  the  tubes,  and  forms  a 
"steam  drum."  The  liquid  to  be  evaporated  is  put  into 
the  pan,  and  tills  it  beyond  the  height  of  the  steam 
drum,  leaving  sufficient  space  above  for  evaporation.  To 
the  top  of  tlie  pan  is  attached  an  ejector,  which  with- 
draws the  vapour  arising  from  the  liipiid  and  discharges 
it,  together  with  the  live  steam  from  the  boiler,  into  the 
steam  drum.  There  are  contrivances  for  separating  the 
liberated  air  from  the  vapour  or  steam,  for  removing 
condensed  water,  for  promoting  circulation  in  the  liquid, 
for  collecting  crystals  or  sediment,  and  for  other  contin- 
gencies or  requirements. — B. 


IL-FUEL,  GAS,  AND  LIGHT. 

Oh  the  manner  in  irhieh  Suljihvr  in  Coal  and  Cokes  is  com- 
bined, and  on  tlie  Frodnetion  of  Cokes  jioor  in  Sid- 
phiir.     Dr.  E.  Muck.     Stahl  u.  Eisen,  ISStJ,  6,  468. 

The  author  contradicts  the  widespread  assumption  that 
the  amount  of  sulphur  contained  in  coal  is  chiefly  due  to 
pyrites,  and  points  out  that  almost  all  cla.sses  of  coal 
contain  what  he  calls  "  organic  "  sulphur,  the  presence 
of  which  it  will  hardly  be  possible  to  [jiovc  directly. 
But  it  cannot  be  doulited  in  all  those  cases  where  the 
iron  contained  in  a  specimen  of  coal  does  not  sullice  to 
bind  all  the  sulphur  present  for  forming  EeSj.  There 
can  hardly  be  a  question  of  sulphur  being  lost  by  burn- 
ing in  the  furnace,  for  during  the  chief  period  of  "de- 
gasification  "  an  actual  combustion  is  not  going  on  ;  also 
a  diminution  in  the  quantity  of  sulphur  would  necessi- 
tate a  much  larger  waste  in  coke  than  it  is  jiossible  to 
assume  under  normal  conditions,  or  than  actually  takes 
place.  Nor  is  a  great  loss  in  sulphur  possible  when  the 
cokes  are  quenched,  as  the  mass  cools  down  rather 
quickly,  and  the  water  only  penetrates  to  a  small  depth. 
Coals  that  are  poorest  in  sulphur  do  not  of  necessity 
furnish  cokes  equally  poor  in  sulphur.  The  iron  com- 
pounds (carbonate,  oxide,  and  silicate)  contained  in  coals 
are  reduced  in  the  coke-oven  to  iron,  just  as  in  the 
blasting-furnace,  and  this  iron  binds  the  sulphur  which 
is  expelled  simult.aneously  or  later,  forming  ferrous  sul- 
phide probably.  Lime  and  magnesia  compounds  have 
a  similar  effect  as  the  iron  compounds.  Carbon  liisul- 
pliide,  which  is  undoubtedly,  if  only  temporarily,  formed 
in  the  coke-oven,  is  acted  on  by  iron,  and  also  hy  ignited 
oxides  of  the  alkaline  earths,  with  production  of  sul- 
phides. The  quantity  of  sulphur  emitted  from  the 
pyrites,  or  the  quantity  of  "organic"  sulphur  which 
escapes  with  the  coking  gases,  or  wliich  remains  with 
the   cokes  as  sulphides,   is  consequently  not   so  much 
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dependent  upon  the  total  amount  of  svilpliur  con- 
tained in  the  coal  as  upon  the  nature  of  the  mineral 
infirediiMits.  In  order  to  f;et  an  idea  of  the  amount 
of  i^ulpluir  really  routaiiii'd  in  a  specimen  of  coke, 
the  only  method  is  to  convert  a  certain  (^lumtity  of  the 
particular  coal  into  coke,  hy  ij;nitin^  in  a  )ilatinum 
crucihle,  etc.,  and  then  cxaminint;  the  cokes  olitained. 
To  produce  coke  poor  in  sulphur,  tlie  coal  should  not 
only  he  selected  with  reference  to  the  size  of  the  K'ain*'. 
but  also — thonj;li  this  is  much  more  diflicult — hy  havini,' 
regard  to  the  (jnality.  One  can  never  expect  to  obtain 
from  coal  poor  in  sulphur  coke  also  containinj,'  a  small 
perccntafteof  sulphur,  if  the  asli  of  the  coal  is  found  rich 
in  lime  and  magnesia,  and  particularly  so  if  large  quanti- 
ties of  iron  are  present. — A.  K. 


MUmifaclure  of  an  Illttminant  Ajyjih'ancc  for  Gas  and 
other  Burners.  C.  A.  von  Welsliaeli,  Vienna.  Eng. 
Pat.  15,286,  March  If),  1SS6.     Cd. 

This  invention  consists  in  the  application  of  a  cap  or 
hood  to  gas  or  other  burners,  to  increase  their  illuminat- 
ing power.  Tlie  cap  is  made  of  cotton  or  other  suitable 
material,  impregnated  with  the  oxides  of  lanthanum  and 
zirconium,  or  of  these  witli  yttria.  I'roportions  recom- 
mended are  60  per  cent,  zirconia,  20  per  cent,  yttria,  and 
'20percent.  oxide  of  lanthanum.  Thefabricisstrengthened 
and  supjiorted  with  fine  platinum  wire,  and  suspended 
in  the  llame.  On  igniting  in  tlie  Ihinie  the  fabric  is 
quickly  reduced  to  ash,  tlie  cotton  being  burnt  away 
and  the  earthy  matter  still  retaining  the  form  of  a  cap 
or  hood. —A.  U.  D. 


Improvrmcnis  in  tlic  Generation  of  Gas  for  Lifihtinij  and 
Heatinij  Pur/wxes,  and  the  neeesf-arii  Apparatus  tliere- 
for.  15.  Andreal,  Vienna.  Eng.  Pat.  9720,  May  7, 
1S86.     8d. 

The  generator  is  supplied  with  fuel  from  above,  through 
a  hopper  shaped  like  an  inverted  cone.  Ivound  this 
hopper  are  channels,  through  which  the  generated  gases 
pass,  so  that  the  fuel  is  already  healed  when  it  reaches 
the  generator.  It  is  recommended  that  two  generators 
be  worked  together.  To  one  an  air  blast  only  is  supplied, 
while  in  the  other  steam  takes  the  place  of  air.  The  two 
kinds  of  gas  thus  formed  maybe  mixed  or  used  separately. 
Eor  further  particulars  the  drawings  accompanying  the 
fpecification  must  he  consulted. — A.  K.  D. 


Improved  Consirvction  and  Arranr/ement  of  Apparatus 
jor  eonehietinq  Gas-flmne  Heat  to  H ydroearbon  eon- 
taining  Vessels  for  Inereasinq  the  Brillianey  or  Light- 
ing I'oircr  of  Coal  Gas.  H.  E.  A.  AVallis,  London. 
Eng.  Pat.  10,778,  June  10,  ISSG.     8d. 

This  invention  consists  in  arranging  a  solid  conductor  so 
that  one  end  of  it  absorbs  the  waste  heat  of  a  gas  Hame, 
while  the  other  end  coniiiiunicates  with  a  vessel  contain- 
ing a  liydrocarbon  (preferably  solid),  such  as  najihtha- 
lene.  The  heat-absorbing  end  of  the  conductor  is  conical 
or  cup  shaped,  and  is  placed  above  the  llpme.  The  heat 
thus  aKsorbed  is  communicated  by  conduction  to  the 
hydrocarbon,  which  is  thereby  vapourised  ami  rendered 
available  for  enriching  the  gas  used.^A.  K.  D. 


Improvements  in  Ajiparatus  for  Manufaeturing  Illumi- 
nating Gas  from  Volatile  liejuid  Hr/droeurbons.     H. 
Howell,  Wrexham.     Eng.  Pat.  11,713,  June  17,  18SG. 
lid. 
This  invention  relates  to  improvements  upon  the  appa- 
ratus described  in  Eng.  P.it.  380.'!,  of  1872.     The  illumi- 
nating <:as  is  made  by   allowing  litjuid   hydrocarbon  to 
trickle  down  a  series  of  towcrs,wliereinit  meet.-!  an  ascend- 
ing current  of  .air.     The  towers  are  fitted  witli  perforated 
ziuc  shelves,  ami   the  spaces   between  these  are  tilled 
loosely  with  curleil  horsehair.  The  current  of  air  is  forced 
through  the  apparatus  by  any  suitable  meclianiial  means. 

-A.  li.  D. 


Improvements  in  Apparatus  for  Carhuretting  Air  to  be 
eniploijcd  in  lieu  of  Coal  Gas  for  obtaining  Light  and 
Heat.  J.  Foord  and  AV.  AV.  Paddon,  London.  Eng. 
Pat.  11,664,  June  28,  1886.     8d. 

The  current  of  air  .set  in  motion  by  a  ventilating  shaft  is 
made  to  work  a,  lly  similar  to  a.  smoke  jack.  'Ibis  |>uts 
in  motion  a  horizontal  axis,  the  ends  of  which  project 
into  two  carhuretting  vessels,  and  are  provided  with 
agitators.  A  portion  of  the  air  current  is  intercepted  at 
the  entrance  to  the  shaft,  and  led  through  these  carhuret- 
ting vessels.  Here  it  is  impregnated  with  the  vapours  of 
the  contained  hydrocarbon  lii|uid,  and  converted  into  u 
gas  available  for  lighting  and  heating  purposes. 

—A.  R.  D. 

Improvements  in  the  ilanufaeiure  of  Illuminating  Gas 
and  Volatile  Liquid  Hydroearbons.  J.  L.  Balfour  and 
J.  Lane,  Tamwortli.  Eng.  Pat.  12,721,  July  12,  1886. 
6d. 

This  invention  consists  in  adding  from  ."i  to  10  i^er  cent, 
of  pitch  (preferably  the  kind  known  as  soft  co.al-tar  pitch) 
to  the  coal  used  in  the  manufacture  of  illuminating  gas. 
The  distillation  is  conducted  in  other  respects  in  the 
usual  manner.  The  chief  adv.antages  claimed  are  an  in- 
creased yield  and  illuminating  (lower  for  the  gas,  with  ji 
greater  richness  in  benzene,  whils  the  coke  is  denser  and 
more  free  from  sulphur. — A.  It.  D. 


Invention  for  the  Purifeation  of  Gas  in  iti  Passage 
direet  from  the  Meter  previousl;/  to  entering  the  Ser- 
viec  Pipes  for  Household  Consutnption.  H.  Harris, 
London.     Eng.  Pat.  12,6.38,  July  19,  1886.     6d. 

A  BOX  filled  with  granulated  animal  carbon,  thoroughly 
cleansed  with  a  .solution  of  soda,  is  so  placed  that  tlie  gas 
leaving  the  meter  must  pass  through  it  licfore  it  reaches 
the  |ioint  of  consumption.  The  advantages  claimed  are 
the  checking  and  purifying  of  the  gas,  and  a  great  saving 
in  the  quantity  used  to  produce  a  given  effect. — A.  K.  D. 


Improvements  in  Apparalvs  for  Mativfneturing  Gas 
Jrom  Oil.  E.  Manslield,  Manchester.  Eng.  Pal.  6647, 
July  21,  1886.     8d. 

This  invention  relates  to  improvements  in  the  apparatus 
known  as  "Mansfield's  Oil  Gas  Apparatus."  The  annular 
space  surrounding  the  retort  is  dividul  into  two  by  a  par- 
tition extending  from  the  bottom  to  the  top.  The  object 
of  this  is  to  keep  the  heated  products  of  combustion 
longer  in  contact  with  the  retort,  as  they  now  have  to  pass 
up  on  one  side  thereof,  and  downwards  on  the  other. 
Tlie  feed  pipe  suiiplying  the  oil  is  passed  through  the 
"bonnet"  of  the  retort  itself,  instead  of  tljr(]ugli  the 
casing,  and  reaches  neaily  to  the  bottom  of  tlic  retort,  so 
that  the  oil  is  already  hot  v  hen  it  drops  upon  the  heated 
metal.— A.  K.  D.  ____^ 

Method  of  obtaining  Compounds  of  the  Barer  Metals 
frtim  their  Earths,  for  nsc  as  Incandeseenee  Bodies  for 
Jllumhiating  Pu7poses.  Carl  Auer  von  Welsbach, 
Aicnna.     Eiig.  Pat.  9806,  July  29,  1886.     6d. 

This  patent  has  reference  to  Patents  l.'i,2S6  of  188."),  and 
3,")92  of  1886,  relating  to  the  ]'rcparation  of  solutions  for 
the  production  of  "  ineandesidue  "  bodies.  The  patent 
essentially  is  a  process  of  the  chemical  treatment  of 
ccrite,  mthite,  and  sinular  minerals  containing  cerium, 
didvmium,  lanthanum,  and  zirconium,  with  a  view  to 
their  sejiaration  in  a  state  of  purity,  not  only  from  each 
other,  but  especially  from  iron,  which  is  found  to  exert 
a  most  detrimental  action  on  the  "incandescence"  of 
these  bodies. — T. 


IIL-niSTEUCTIYE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

A    Keu-   or    Improved   Subktitvte  for   Turpentine.     S. 
Banner,  Liverpool.  Eng.  Pat.  12,249,  Oct.  14,  1885.  6d. 
This  ]iroduct  is  essentially  pre]iarcd  by  selecting,  liuiiiig 
the  distillation  of  petroleum,  coal  oil,  and  other  similar 
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heavy  hydrocarbons,  groups  of  fractions  containing  hydro- 
carbons"of  specific  gravity,  varying  from  0'730  to  OS-iO. 
Tliese  fractions  are  suitably  mixed  or  blended  togetlier. 

-E.  G.  C. 


Process  for  the  Production  of  Eesin-acid  Esters*  (Ethers) 
applicable  as  Substitutes  Jar  the  Resins  or  Gums  usnall;/ 
eiiipln  i/ed  in  the  Ma  n  ufac.t  iirc  of  Varn  ishcs  an  d  Lacii  iiers. 
Br.  E.'  Sehaal,  Wurtemburg.  Eng.  Pat.  9027,  July  10, 
ISS6.     Gd. 

Thk  resin-acid  esters  (ethers)  are  prepared  by  first  conden- 
sing the  resin  acids  to  esters  by  treatment  with  .alcoluds, 
phenols,  and  hydrocarlions,  under  heating,  with  or  with- 
out pressure,  and  with  or  without  the  aildition  of  sub- 
stances that  facilitate  the  reaction,  and  then  separating 
the  product  by  distillation  into  soft  and  hard  resinous 
bodies.  For  the  manufacture  of  varnishes  or  lacquers, 
the  resin-acid  esters  are  combined  with  volatile  or  fatty 
oils,  hydrocarbons  or  alcohols. — E.  U.  C. 


IV.-COLOUPJNG  MATTEES  AND  DYES. 

Improvements  in  the  Production  of  Colouring  Matters. 
Wm.  Clark,  London.  From  the  "  Farbfabrik  vorm. 
Brouner,"  of  Frankfort-ou-the-Main,  Germany.  Eng. 
Pat.  10,377,  Sept.  1,  1885.     4d. 

The  colouring  matters  described  are  azo-compounds, 
obtained  by  diazotising  paranitraniline,  and  combining 
the  paranitrodiazobenzene  chloride  with  the  )3-naphtliyl- 
aminesulphonic  acids  obtained  by  the  action  of  ammonia 
upon  the  salts  of  tlie  /J-naphtboI  sulphonic  acids,  accord- 
ing to  the  Patent  3724  of  18.S2.  Tlius,  by  acting  with 
diazotised  paranitraniline  upon  /Jnaphthylamine  mono- 
sulphonic  acid  (sodium  salt)  in  an  alkaline  or  acetic  acid 
solution,  a  colour  is  formed  which  dyes  like  archil. 

— K,  M. 


Improved  Method  of  Treatin;/  Antimoniid  Ores  or  Com- 
pounds for  thr  Production  of  Pigment.  T.  C  Hunting- 
ton ami  Marco  Chiapponi,  Italy.  Eng.  I'at.  12,723, 
Oct.  23,  1885.     6d. 

The  finely-divided  ores  or  compounds  are  treated  with 
an  aqueous  solution  of  barium  sulphide,  heat  being 
applied  if  desired.  The  solution  is  run  otT  into  a  second 
receptacle,  for  treatment  with  a  current  of  air  and  car- 
bonic acid.  This  combined  current  first  precipitates  the 
barium  in  the  form  of  carbonate,  and  afterwards  the  whole 
of  the  antimony  as  "  hyposulpliite."  The  former  jire- 
cipitate  is  separated  by  dec.antatiun  or  otherwise,  and  the 
latter,  after  filtering  and  drving,  is  ready  for  use  as  a 
pigment.— E.  G.  C. 


Improvements  in  the  3Iunufacturc  of  Colouring  Matters. 
H.  H.  Lake,  London.  From  Messrs.  \yirth  &  Co.,  of 
i'rankfort-on-the-Main,  agents  for  Messrs.  A.  Leon- 
hardt  &  Co.,  of  Muhlheim  Hesse,  Germany.  Eng. 
Pat.  U,9G2,  Dec.  5,  1885.     4d. 

The  colouring  matters  described  in  this  specification  are 
nitro-chrysoidines  obtained  by  tlie  action  of  diazotised 
nitranilines,  and  their  homologues,  upon  metaphenylene 
diamine  and  its  honiologne.s.  The  compound  produced 
from  metanitraniline  is  said  to  dye  wool,  cotton,  afld 
silk,  of  a  similar  shade  to  chrysaniline.  Paranitraniline 
gives  a  browner  yellow,  and  orthonitraniline  a  brown- 
red.  Sulphonic  acids  are  obtained  b.y  using  the  sulphonic 
acids  of  the  nitranilines,  and  carboxylic  acids  by  combin- 
ing nitroamidobcnzoic  acids  with  the  diamines.  The 
inventors  call  these  colours  "  azopliosphines." — K.  M. 


'  The  word  "ester"  is  a  convenient  term  adopted  in  Germany 
to  signify  that  cla.sg  of  elhers  whiuli  is  foniicd  by  replacing 
hydrogen  in  the  hydroxyl  of  mineral  and  other  acids  by 
alcohol  radicles. 


Improvements  in  the  Manufacture  and  Jpiplication  of 
Jlliie  Colouring  Matters  fur  Laundri/  Purposes.  K. 
Parringer,  .1.  H.  Wallis,  and  W.  Parringer,  Mansfield, 
Eng.  Pat.  5938,  May  1,  18S6.     6d. 

Any  suitable  blue  colour  or  dye  is  combined  with  a 
readily  soluble  adhesive  material,  and  applied  to  a  con- 
venient absorbent  fabric — such  as  paper,  for  instance. 
The  material  so  prepared  is  put  up  in  rolls,  or  cut  into 
leaves  or  sheets,  of  any  required  size  or  shape.  These 
are  made  up  in  envelopes,  books,  or  other  convenient 
form,  for  the  market. — E.  G.  C. 


Improvements  in  the  Manufacture  of  Ultramarine,  and  in 
Furn((ccs  and  Apparatus  to  be  used  therein.  L.  J.  B. 
Bouillet,  London.     Eng.  Pat.  9170,  July  14,  ISSO.    Sd. 

The  colour-producing  materials  are  formed  into  brick- 
like packets  or  masses  of  uniform  dimensions,  contained 
in  envelopes  of  jia[>er  highly  charged  with  mineral 
matter,  and  arranged  in  mulHes  within  a  furnace  having 
a  Hoor  of  fire  tiles  laid  over  Hues,  passing  transversely 
beneath  the  mnifics.  The  mufhes  are  provided  with 
hollow  sides,  within  wbicli  the  heat  can  circulate,  and 
with  arched  roofs  abutting  upon  ihcm.  The  ceiling  of 
the  furnace  consists  of  fire  tiles,  supported  upon  bars  of 
iron,  easily  removable  to  give  access  to  the  nuifHes. 

— E.  G.  C. 

Process  for  the  Production  of  a  Bluish-black  Colour, 
Ludwig  Schad,  Berlin.  Eng.  Pat.  9754,  July  28,  1886. 
4d. 
This  colouring  matter  is  a  secondary  azo-compound  pro- 
duced by  the  action  of  diazo-azobenzene-disulphonic  acid 
upon  paratolyl-fi-naphthylamine.  The  latter  substance 
is  dissolved  in  alcohol  and  hydrochloric  acid,  and  then 
the  diazo-azol)enzene-disulphonic  acid  added.  The  free 
acid  of  the  colouring  matter  separates  out  on  the  addition 
of  salt,  and  is  purified  by  solution  in  alkali,  liltration  and 
salting  out. — it.  M. 

Y.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

Improved  Process  for  Removal  of  Gum  from  Grass  and 
Plants.  H.  J.  Haddan,  London.  From  Louis  Emila 
Vial,  Marseilles.  Eng.  Pat.  10,93R,  Sept.  15,  1S86.  6d. 
THr.";  invention  consists  in  the  steeping  of  raw  flax, 
China  grass,  and  other  textile  vegetable  matter,  first  in 
a  bath  of  olein  or  other  fatty  acid  "in  a  fluid  or  sapon- 
aceous state,"  until  impregnated.  The  textile  matter  is 
next  steeped  in  a  bath  of  carbonate  or  caustic  alkali 
soluti(m,  kept  at  a  nearly  boiling  temperature,  by  wliich 
the  pectose  is  transformed  into  alkaline  pectate.  Tire 
fibre  is  then  steeped  in  a  bath  of  pure  water,  or  water 
slightly  acidified,  after  which  it  only  requires  washing. 
Directions  are  given  for  the  recovery  of  the  fatty  acida 
and  pectic  acid. — B.  H. 
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STAINING,  AND  BLEACHING. 

On  Iron-  and  Chrrjniium-AUzaralcs.  L.  Liechti  and  W. 
Suida.  Mittheihmgen  des  Tech.-Gew.  Museums. 
3  [1],  :March,  ISSli,  1—17. 

A.— C0MP0UND.S  OF  IiioN  AND  Alizarin. 
I.   Ferrous  Alizarate. 

Thi.s  substance  is  produced  by  the  double  decomposition 
of  FeSOi  and  ammonium  alizarate  solutions,  as  a  black 
violet  precipit.Tte.  On  washing  with  water,  it  is  partially 
dissolved,  and  becomes  more  oxidised.  It  is  note- 
worthy that  even  after  long-continued  exposure  (four 
weeks")  in  the  moist  condition,  the  oxidation  of  the 
ferrous  oxide  in  this  compound  ceases  with  the  formation 
of  the  ferroso-lerric  oxide,  (Fe^OsXFeO),  so  that  the  fully- 
oxidised  compound  corresponds  to  the  normal  alizarin-red 
previously  described  (see  Journal,  vol.  iv.  p.  587),  in 
wliich  ferric  oxide  is  replaced  by  AlaOj,  and  ferrous  oxide 
by  CaU. 
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Freshly-prepared  moi.st  ferro-alizarate  dissolves  readily 
in  aiiHiionia,  and  the  solution  mixes  with  Turkey-red  oil 
without  change.  The  alizarin  jirevents,  therefore,  the 
preci[iitation  of  ferrous  liydrati;  by  tiie  ammonia. 

The  ferro-ferric  alizarate  forms,  on  drying,  a  black 
violet  powder,  possessing  a  bronze  lustre. 

II.  Fcrric-alizarate. 

If  solutions  of  ferric  chloride  and  ammonium  aliza- 
rate are  mi.xed  together  according  to  the  equation 
Fe.CIo  +  3CuH(04(NH4)j  =  Fe.{C„He04)s  +  ONIliCl,  a 
brownish-black  precipitate  of  ferric-alizarate  is  thrown 
down  ;  it  is  somewliat  solulde  in  distilled  water,  and 
very  soluble  in  ammonia,  giving  a  violet-coloured  solu- 
tion, which  mixes  with  Turkey-red  oil  without  altera- 
tion. If  the  precipitate  is  well  washed,  dried,  and 
extracted  with  ether,  a  moderately  large  amount  of 
alizarin  dissolves  out,  and  tlie  residue,  on  re-drying, 
forms  a  black  powder  which,  on  analvsis,  gives  the 
formula  Fej0s(CuHi,0s)..,.5. 

III.   Action  of  Calcium  Acetate  on  Fen-ic-alizaratc. 

Solutions  of  ferric  chloride,  containing  definite  jiro 
portions  of  calcium  acetate,  are  poured  into  ammonium 
alizarate  solutions,  when  a  line  violet-black  precipitate 
is  i>roduccd,  which  is  well  washed  with  water,  extracted 
with  ether,  and  dried. 

If  the  materials  are  employed  in  the  following  ratio, 
FejClj  :  GNli3 :  SCuHgOj  :  (JatCvHsU,):,  the  precipitate  is 
only  partially  soluble  in  ammonia,  and  the  liltrate  from 
it  contains  no  lime.  If  larger  proportions  of  calcium 
acetate  are  used  (2  and  Smols.)  the  same  precipitate  is 
produced,  and  the  excess  of  lime  is  found  in  the 
tiltrate.  An  analysis  of  the  various  precipitates 
showed  their  composition  to  correspond  to  the  fornmla 
(Fe^OsJUaOlCHHuUDJaH.O.  It  appears,  therefore,  that 
when  excess  of  calcium  acetate  is  nsed,  the  compound 
formed  is  always  analogous  in  composition  to  that  of 
normal  alizarin -red. 

IV.  Action  (^  Ferric  Hydrate  on  Alizarin  and  Calcium 
Acetate. 

Freshly-precipitated  and  washed  ferrous  and  ferric  hv- 
drate  may  be  p.artially  dyed  l>y  alizarin,  but  only  slowly. 
The  dyeing,  however,  proceeds  rapidly  aiid  most 
thorouglily  as  soon  as  calcium  acetate  is  "added  to  the 
mixture. 

If  pure  ferric  hydrate,  freshly  prepared  andwelhvashed, 
is  stirred  u])  with  a  quantity  of  alizarin  paste  and 
■water,  in  proportions  coriesponding  to  the  formula 
(FejOalSCuHjUj,  and  the  mixture  gradually  heated  to 
100  ,  and  then  boiled  5  hours,  the  water  lost  by  evapora- 
tion being  replaced,  a  precipitate  is  produced  which  is 
soluble  to  some  extent  in  distilled  water,  giving  a  violet 
solution.  If  this  is  washed,  dried,  and  then  extracted 
with  ether,  the  ether  dissolves  out  a  large  quantity  of 
alizarin.  The  residue,  redried  and  analysed,  has  the 
formula  (FeaU3)3(CiiH603)«.  It  is  more  than  probable 
that  by  the  long-continued  boiling,  a  jiart  of  the  ferric 
hydrate  loses  some  of  its  hydroxyl  groups  as  water, 
thus  forming  only  a  very  basic  compound,  which  may 
also  be  regarded  as  a  mixture  of  a  less  basic  compound 
with  ferric  oxide. 

If  another  portion  of  ferric  hydrate  is  mixed  with 
alizarin  and  calcium  acetate  in  the  followini'  ratio, 
Fe.,0,  :  Cat)  :  SlCuHaOil,  and  boiled  for  5  hours  in 
a  similar  manner,  a  deep  violet  coloured  precipitate  is 
produced,  which  may  be  purified  by  water  and  ether  as 
uefore,  the  latter  dissolving  out  some  alizarin.  The 
aqueous  filtrate  from  this  precipitate  contains  no  trace 
of  lime,  and  shows  a  distinct  acid  reaction.  Tliis  lake 
gives,  on  analysis,  figures  corresponding  to  the  formula 
(Fc;03)CaO(CuH,;0;,)'2-8,  from  which  it  is  evident  that 
the  ratio  of  ferric  oxide  to  lime  is  again  that  of 
the  normal  alizarin  colour. 

lia  third  experiment  lie  made,  using  the  materials  in  the 
ratio  of  Fe;U3:->t'aO:3(CuH804),  a  black  violet  lake  is 
produced,  the  hltrate  from  which  contains  much  lime. 
Tliis  lake,  when  purihed  and  analysed,  gives  results  cor- 
responding   to    the    formula    (FeiUajCaUlCiillsOaia.O. 


This  substance,  therefore,  appears  to  be  the  normal 
alizarin  violet,  of  -which  the  normal  proportions  are 
(K.,03)  :  (UO). 

V.  Dye  Trials. 

These  trials  were  carried  out  to  determine  the  behaviour 
of  ferric  hydrate  towards  alizarin  and  lime  in  the 
presence  of  the  cotton  hbre. 

1 .  Cotton  cloth  was  mordanted  with  a  mixture  of 
ferrous  sulphate  and  sodium  acetate  solutions  corrcs- 
pondiiigtothe  ratio  (FeSOj  +  TII.U);  (NaC.dI3Oa-H3ll.iU), 
otherwise  expressed  thus:  [FeSOi-f  FelC^HaUo)™]. 

The  cloth  was  then  aged  two  days,  afterwards  lixed  in  a 
bath  of  cold  dilute  ammonia,  and  linally  thoroughly  washed 
in  distilled  water.  Tlie  iron  oxide  in  the  cloth  was  then 
estimated,  ami  four  pieces  of  the  cloth  were  dyed  with 
increasing  amounts  uf  calcium  acetate,  and  sullicient 
alizarin  to  form  the  fcrric-alizarate.  The  dyed  fents  were 
then  boiled  out  with  distilled  water,  and  analysed  to 
determine  the  ratio  of  the  oxide  of  iron  to  the  lime.  It 
is  as  well  to  mention  that  the  mordanted  cloth,  when 
dyed  without  calcium  acetate,  produces  only  a  weak 
brownish  violet  colour,  whilst  when  this  salt  was  )iresent 
in  the  dye-bath,  a  line  violet  colour  was  given. 

The  analy.sis  shows  that  each  molecule  of  iron  oxide 
on  the  hbre  requires  one  molecule  of  lime,  and  that  even 
if  excess  of  ealcitim  acetate  is  jiresent,  only  the  amount 
coriesponding  to  this  one  molecule  is  taken  up. 

2.  A  iiiece  of  calico  was  padded  with  a  colour  eoiii- 
po.sed  of  ferrous  acetate,  acetic  acid,  alizarin,  starch, 
and  increasing  amounts  of  ealcium  acetate,  Ihtn  dried, 
aged,  steamed,  and  linally  boiled  out  in  distilled  water. 
The  proportion  of  the  substances  used  were  :  Imol.  of 
iron  oxide,  3inols.  of  alizarin,  and  0,  1,2,  and  3iiiols.  of 
calcium  acetate.  Again  the  colour  without  the  lime- 
salt  was  poor  and  weak,  and  contained  only  a  trace  of 
lime,  whilst  those  jiroduced  with  the  addition  of  calcium 
acetate  were  of  a  rich  brownish-violet  tone. 

To  find  what  ell'ect  the  operation  of  soaping  has  on 
the  ratio  of  iron  oxide  to  lime,  a  portion  of  the  dyed 
and  boiled  cloth  was  boiled  for  \\  hours  in  an  open 
vessel  with  soap  .solution,  then  well  washed  and  linally 
boiled  in  distilled  water.  The  samples,  both  soajied  and 
unsoaped,  were  then  analysed. 

The  results  fully  confirm  those  deduced  from  previous 
trials  relative  to  the  amount  of  lime  taken  up  by  the 
lake.  They  show,  further,  that  in  soaping,  both  ferric 
oxide  and  lime  are  removed,  but  always  in  the  same 
relative  proportions. 

To  sum  up,  these  experiments  with  alizarin  violet, 
with  the  exception  of  the  greater  insolubility  of  the 
ferric  alizarate  in  water,  and  the  greater  resistance 
of  the  violet  to  soaping,  all  tend  to  confirm  in  a 
clearer  manner  the  facts  obtained  in  the  study 
of  alizarin-red  ;  further  the  acceptance  of  the  formula 
(AI..03)(CaU)(Ci,H,;03)sH..(J,  for  that  compound,  is  fully 
iustified  by  the  formula  (Fe.jOsXCaOjlCwHsOslaHaO, 
here  obtained  for  alizarin  violet. 

B.— Chromium  Alizarin  Compounds.* 

I.    Normal  Chromium  Alizarate. 

If  a  solution  of  chrome  alum  is  mixed  with  a  sodium 
or  ammonium  alizarate  in  the  proportion  necessary  to 
form  normal  chromium  alizarate,  a  prcciiiitate  is  thrown 
down,  consisting  of  a  mixture  of  cliromium  hydrate  and 
alizarin.  This  is  almost  completely  soluble  in  excess  of 
soda  (especially  on  warming),  forming  a  brownish-red 
solution;  and  if  this  is  exactly  neutralised  with  dilute 
HjSUj,  the  solution  becomes  of  a  purple-red  colour, 
but  no  precipitate  is  formed.  This  solution  is  treated 
with  a  quantity  of  common  salt,  when  a  purjile-red  jire- 
cipitate  is  thrown  down,  which  is  sepanited,  dried,  and 
then  treated  with  absolute  alcohol.  On  evaporating  the 
alcohol,  a  greenish  bronze  mass  remains,  which,  on 
analysis,  corresponds  to  the  formula  of  an  acid  chroniinm 
alizarate,   Cri(CnH(04)3-t  3(Ci4H804).      This    substance 

•  Although  incomplete,  the  experiments  with  chromium 
ali/)iriu  contpouiuls  are  sutticicntly  inlercstiug  to  warrant 
tlioir  publication. 
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dissolves  readily  in  water,  even  when  dried,  and  also  in 
ammonia,  and  the  amnioniacal  solution  mixes  witli 
Turkey-red  oil  without  decomposition. 

If  a  solution  of  alizarin  in  sodium  oleate  (in  equivalent 
(juantities)  is  treated  witli  chrome  alum  solutions,  there 
separates  out  a  mixture  of  alizarin,  and  proliatjiy 
chromium  oleate.  which  remains  unaltered  even  on 
hoiling.  The  solution  described  by  Liechti  and  Schwitzer 
as  containing  Cri(C2H302)o  -l-SNaX'Oa,  when  boiled  with 
alizarin,  gives  a  brownish-red  precipitate,  wliilst  with 
the  so-called  one-third  sulphate  (from  chrome  alum  and 
soda)  reaction  only  takes  place  when  sodium  acetate  is 
added. 

A  mixture  of  alizarin  and  calcium  acetate,  or  calcium 
alizarate  by  itself,  dyes  chromium  hydrate  with  dilliculty, 
even  after  l<mg  builing;  on  the  addition  of  .sodium 
acetate,  however,  action  at  once  commences. 

Basic  cliromiuni  alizarate  cannot  be  obtained  from 
chrome  alum,  alizarin  and  carbonate  of  soda  mixed  in  tlic 
proportions  expres.sed  by  the  formula'  (Cr^[S<.)j]-i  K.j!504 
•f'24H20)-fr5CHH„04-F'3NaoC03,  since  the  alizarin  at 
once  separates  out,  and  in  this  case  even  the  addition  of 
calcium  acetate  is  iiicU'ectual. 

Xornial  eliromiuni  alizarate  can  he  prepared  by  treat- 
ing a  calculated  amount  of  chromium-nitro  acetate  with 
a  i)roportional  amount  of  alizarin  and  an  excess  of 
ammonia,  and  then  boiling  the  resulting  reddish-violet 
solution  till  it  is  quite  neutral.  A  purple-violet  precipi- 
tate separates  out,  whilst  the  supernatant  li(|uid  becomes 
colourless.  The  jirecipitate  is  Mltered  oil,  washed  with 
water,  extracted  with  ether,  and  dried,  and  on  analysis 
gives  the  formula  C'r;(CnIls04);i. 

This  normal  chronnuiii  alizarate  is  insoluble  in  water, 
but  readily  soluble  in  ammonia,  giving  a  violet-red 
solution,  which  mixes  without  change  with  Turkey-red 
oil. 

II.    Chromium  Ciilriiim  A/izarafc. 

This  compound  can  be  made  in  the  same  waj'  as  the 
normal  chromium  alizarate.  A  solution  of  chrondnm- 
nitro-acetate  and  calcium  acetate  is  mixed  with  a  solu- 
tion of  ammonium  alizarate  in  excess  of  ammonia,  when 
a  blacki^h-violet  preciidtate  of  calcium  alizarate  is 
thrown  down.  The  whole  is  then  boiled  till  the  excess 
of  ammonia  is  driven  off,  when  the  precipitate  becomes 
reddish-brown  in  colour,  and  the  liciuid  colourless.  If 
the  ratio  of  the  components  is  Inml.  chromium  oxide, 
Imol.  CaO,  and  3mols.  alizarin,  the  hltrate,  after  boiling 
with  ammonia,  contains  only  a  trace  of  lime.  If  a 
larger  ])roportion  of  CaO,  however,  is  used,  this  iiltrate 
contains  CaO  in  considerable  quantity,  but  the  precipi- 
tatate  remains  of  constant  compo.sition,  corresponding 
to  the  formula  (Crj03)(CaO)(Ci4Hs04):,.  It  is  insoluble 
in  water,  and  soluble  in  ammonia,  on  boiling,  with  diffi- 
culty. The  more  lime  there  is  used  in  the  preparation, 
the  more  the  precipitate  assumes  a  black-violet  colour. 

III.  Dye  Trials. 

These  trials  with  chromium  mordants  correspond  to 
those  already  mentioned  with  iron  mordants.  Cotton 
cloth  was  mordanted  in  a  solution  of  chromium  acetate, 
dried,  fixed  in  a  boiling  soda  solution,  and  finally  well 
washed  in  distilled  water  The  amount  of  chromium 
oxide  thus  Hxed  on  the  cloth  was  then  estimated  b}'  cal- 
cination. Four  pieces  of  the  mordanted  cloth  were  then 
dyed  with  alizarin  alone,  and  also  with  the  addition  of 
1,  2,  and  3niols.  calcium  acetate  (reckoned  according  to 
the  amount  of  chromium  oxide  found  on  the  cloth). 
After  dyeing,  the  fents  were  again  boiled  out  repeatedly 
with  distilled  water,  dried,  and  hnally  analysed,  in 
order  to  determine  the  ratio  of  chromium  oxide  to  lime. 
Without  lime,  only  a  poor,  weak  chocolate  colour  is 
obtained,  while  in  those  pieces  dyed  with  3mols.  of 
alizarin  and  1,2,  and  3  mols.  of  calcium  acetate,  it  becomes 
darker  with  the  increasing  amounts  of  lime. 

The  analyses  of  the  fents  show  that  the  normal  ratio 
of  lime  is  only  attained  in  the  third  case. 

Cotton  cloth  was  also  padded  with  a  scries  of  colours 
composed  of  chromium  acetate,  alizarin  paste,  and 
starch,  with  and  without  the  addition  of  calcium  acetate. 
The  proportions  being  equivalent  to  Imol.  CrjOa,  Smols. 


of  alizarin,  and  0,  0-5,  1,  and  2mols.  CaO.      The  cloth 

was  afterwards  dried,  steamed,  and  finally  boiled  with 
distilled  water.  Part  of  each  fent  was  then  analysed, 
and  the  remainder  soaped  IJ  hours  at  the  boil  in  an  open 
vessel,  washed  thoroughly,  and  also  analysed.  Again 
the  colour  without  lime  "was  weak  and  worthless,  and 
it  became  considerably  paler  on  soaoing,  whilst  where 
lime  was  present,  a  dark  chocolate  colour  was  produced 
(the  colours  being  considerably  stronger  where  1  and 
■2inols.  CaO  were  present  than  the  others). 

The  above  results  show  that  like  the  alundiiium  and 
iron  compounds  of  alizarin  already  mentioned  (see  this 
Journal,  vol.  ii.  p.  .5.'!7),  the  chromium  compounds  also 
tend  ti)  contain  chromium  oxide  and  lime  in  the  ratio 
Cr.jOj :  CaO,  which  ratio,  however,  is  more  altered  during 
the  operation  of  sdaping  than  is  the  case  with  the  iron 
compounds. 

Supplementary    Notes    on    Calcium   and 
Aluminium  Alizarates.* 

I.     Action    of   Calcium   Hydrate  on    Normal    Calcium 
Alizarate. 

If  normal  calcium  alizarate  is  mixed  with  perfectly 
clear  lime-water  in  a  cbiscd  vessel,  and  allowed  to  stand 
for  some  time,  a  jiortiun  of  the  calcivim  alizarate  ilis- 
solves,  fornnng  a  ruby-red  solution.  If  this  solution  is 
then  boiled  for  only  a  short  time,  a  brownish-red  precii>i- 
tate  .separates  out,  whilst  the  supernatant  liqiiid  becomes 
quite  colourless,  and  contains  much  free  licje.  This 
precipitate  is  soluble  on  c<mtinned  washing  with  water, 
forming  a  violet  solution.  On  analysis,  it  jiroves 
to  be  a  basic  calcium  alizarate,  having  the  formula 
(CaO.C,4H„03-fCaO). 

This  is  the  ccjmpound  originally  dissolved  in  the  lime- 
water,  the  behaviour  of  which  solution,  on  warming, 
jioints  to  the  existence  of  a  much  nuue  basic  calcium 
alizarate  in  the  cold  solution.  Experiment  shows, 
indeed,  that  about  5mols.  CaO  can  hold  in  solution 
Imol.  of  the  basic  calcium  alizarate. 

II.  Aluminium  Calcium  Alizarate, 

(Al203)(Ca0)(Cl4H6O3)4. 

— This  compound  is  readily  produced  as  a  fine  dark- 
red  ]neciiiitate  by  the  action  of  calcium  acetate  and 
aluminium  acetate  on  ammonium  alizarate. 

This  lake  is  soluble  on  continued  washing  with  water, 
and  is  also  jiartially  soluble  in  ammonia.  The  am- 
nioniacal solution,  when  filtered  and  evaporated  to  dry- 
ness, leaves  a  residue  which,  according  to  analysis, 
possesses  the  formula  (AljOjXCijHoOalj,  while  the 
portion  insoluble  in  ammonia  is  found  to  have  the 
formula  (Al.i03)(CaO)(C,.H„03),,  the  original  lake 
having  the  formula  (AlaO3)(Ca0)(Ci4H603)4-  It  appears, 
therefore,  that  ammonia  dissolves  out  alizarin  and 
normal  aluminium  alizarate,  leaving  behind  an  alu- 
minium calcium  alizarate,  which  is  more  basic  than  the 
normal  alizarin-red. 

III.  Trials  on  Cloth. 
Two  colours  made  up  with  starch,  aluminium  .acetate, 
calcium  acetate  and  alizarin,  and  corresponding  in  their 
composition  to  the  normal  red  and  the  normal  red 
+  linol.  of  alizarin  respectively,  were  padded  on  the 
cloth,  which  was  then  dried,  steamed,  and  finally  well 
boiled  in  distilled  water.  A  part  was  then  analysed  at 
once,  whilst  another  part  was  soaped  for  I^  hours  at  the 
boil  in  an  open  vessel,  well  washed  in  distilled  water, 
and  analysed.  Both  fents  assumed  a  line  red  colour  on 
steaming.  The  cloth  containing  the  extra  amount  _ol 
alizarin,  however,  showed  sjiots  of  free  alizarin  on  its 
surface,  and  alizarin  was  also  removed  when  it  was 
washed  with  hot  water.  After  soaping,  both  samples 
were  very  similar  in  shade. 

These  experiments  show  that  normal  alizarin-red 
[Al,OjCaO.(C,4H,04),]  is  able  to  take  up  alizarin,  but 
that  the  excess  is  removed  by  alkaline  liquids.  This  can  be 

•  See  this  Journal,  vol.  iv.  p.  687. 
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readily  shown  by  taking  <a  piece  of  cloth  dyed  with  the 
noiTiial  aiizariii-red,  steamed,  and  either  soajied  or  left 
uiisoajied,  and  dyeiiij;  it  ajjain  in  aliz  irin,  wlien  a  fnrtlier 
(jiiantity  of  alizarin  is  taken  up,  wliioli,  however,  ia 
again  abstracted  on  re-soaiong. — J.  F.  C.  S. 


Studies  in  ilorrlrottiiig  TVool.  L.  Liechti  and  H. 
Schwitzer.  Mitlheilungen  des  Tech.  Gew. -Museums, 
41—109,  Aug.  ISSG. 

In  continuation  of  the  work  of  Liechti  and  Suida 
relative  to  the  behaviour  of  aluminium,  iron,  and 
chromium  mordants  towards  cotton  (this, I  ournal,  ii.  p.  o.'iT) 
the  authors  have  studied  their  action  towards  the  woollen 
libre.  The  behaviour  of  tin  mordants  was  also 
examined.  Woollen  cloth  was  boiled  with  various  solu- 
tions of  mordants,  and  afterwards  dyed  with  suitable 
colouring  matters — c.if.,  alizarin,  nitro-alizarin,  alizarin 
blue  S.,  cuMulein  .S.,  gallein,  old  fustic,  quercitron  bark, 
weld,  and  cochineal.  The  natural  colouring  matters 
were  specially  selected  for  studying  the  action  of  the  tin 
monlants.  The  behaviour  of  the  mordants — i.e.,  the 
condition  and  amount  of  mordant  li.'tcd  on  the  fibre — was 
deterniined  by  an  examination  of  the  dyed  patterns. 
The  water  useil  being  magnesian  and  calcareous,  was 
previously  neutralised  with  hydrochloric  acid  in  the 
mordanting  bath  and  with  acetic  acid  in  the  dye-bath. 
Each  sani[ile  was  mordanted  or  dyed  in  thirty  times  its 
weight  of  water.  In  the  mordanting  operation  the  wool 
was  put  into  the  solution  at  30— 40"  C,  and  the  tenijiera- 
ture  raised  to  100°  C  in  thecourseof  half-an-hour,  the  boil- 
ing being  continued  for  half-an-hour.  Before  dyeing 
the  mordanted  j)atteins  were  well  wa.shcd.  The  njode 
of  dyeing  was  similar  to  that  of  mordanting,  but  it  varied 
somewhat  according  to  the  requirements  of  each  colour- 
ing matter,  the  best  method  being  selected  for  each.  The 
amounts  of  mordant  and  colouring  matter  used  were 
expressed  in  terms  of  percentage  of  the  weight  of  wool 
operated  upon.  In  the  course  of  the  experiments  it  was 
proved  that  the  dyer's  practice  of  allowing  the  mordanted 
or  dyed  wool  to  remain  in  the  respective  baths  till  cold 
possesses  no  advantages.  Wool  is  only  able  to  decom- 
pose and  fix  mordants  in  hot  solutions,  and  the  increased 
intensity  of  colour  frequently  produced  by  the  practice 
referred  to  is  of  an  illusory  character,  since  it  is  merely 
owing  to  a  superlicial  precipitation  of  colouring 
matter  which  is  readily  removed  by  hot  water. 
The  dyed  patterns  were  not  submitted  to  the 
operation  of  "fulling"  or  "milling." 

I.  Aluminium  Morilants. — Wool  was  mordanted  with 
equivalent  amounts  of  aluuiinium  sulphate,  oxalate,  and 
tartrate,  corresponding  to  1 — 10  per  cent,  of  the  first- 
named  salt. 

Wool  mordanted  with  (tluminium  sufjihalc  and  boiled 
repeatedly  with  distilled  water,  always  yielded  an  aci'l 
solution  ;  when  dyed  with  alizarin  all  tlie  colours  were 
dull-reds. 

Wool  mordanted  with  a/«Hii)ii«»i,  oxalate  f;a.\e  better 
reds,  while  those  with  which  tartrate  had  been  used  gave 
still  fuller  and  brighter  colours.  In  each  case  the  dye- 
bath  solutions  had  an  ncid  reaction.  It  was  evident, 
from  an  exauiinatimi  of  the  s[)ent  mordant  and  dye- 
liquors,  that  the  mordanting  was  most  perfect  in  the  case 
of  the  tartrate,  the  whole  ot  the  alumimi  being  evidently 
fixed  uiion  the  libre  in  a  permanent  manner.  JSubsccjuent 
experiment  showed  that  aluminium  tartrate  niay,  with- 
out any  disadvantage,  be  replaced  by  a  mixture  of  1 
niol.  aluminium  sulphate,  and  3mols.  cream  of  tartar. 
A  suitable  amount  of  mordant  to  use  is  G  per  cent,  alu- 
minium sulphate,  or  its  equivalent.  Suitable  amounts 
of  colouring  matter  to  use  are  as  follows  :  5  per  cent, 
alizarin  blue  .S ,  5  jier  cent,  eccruleiu  S.,  and  15  — 
20  per  cent,  gallein  (10  per  cent,  paste),  10  per  cent, 
alizarin  (yellow  shade),  'JO  per  cent,  paste. 

Similar  conclusions  relative  to  the  above-mentioned 
mordants  were  arrived  at  with  each  colouring  matter. 

Experiments  made  with  a  view  of  determining  whether 
a  less  proportion  of  cream  of  tartar  than  ;imols.  per  1 
nod.  ainnunium  sult>hate  could  be  used,  showed  that  it 
could  be  reduced  to  l^mols.  without  serious  detriment 
to  the    colours  produced.      Since   the  cmploynieut  of 


Seignette  .salt  as  an  assistant  was  proved  to  be  le.sa 
advantageous  than  that  of  cream  of  tartar,  in  which  case 
the  mordanting  bath  contains,  in  addition  to  ahiminium 
tartrate,  a  certain  projiortion  of  acid  potassium  sulphate, 
and  since  the  general  practical  experience  of  dyers  is 
that  wool  is  belter  mordanted  in  an  acid-bath,  it  was 
thought  possible,  perchance,  to  replace  the  cream  of 
tartar  by  an  acid— c. 7,,  sulphuric  acid.  Ex])eriment 
showed,  however,  that  although  a  small  addition  (Imol.) 
of  sulphuric  acid  slightly  increa.-es  the  amount  of  alu- 
mina absorbed  by  the  libre,  it  cannot  replace  the  cream 
of  tartar;  since,  further,  the  addition  of -a  larger  amount 
(.Smols.),  although  it  binders  the  dissociation  of  the  mor- 
dant soluti(m,  yields  very  unsatisfactory  colours,  it  is 
evident  that  the  beneficial  action  cf  cream  of  tartar 
cannot  be  ascribeil  merely  to  its  retarding  the  dissocia- 
tion of  the  mordant. 

On  submiting  wool  mordanted  in  a  solution  of  alumi- 
nium tartrate  to  the  repeated  action  of  boiling  water,  it 
Was  found  that  the  mordant  was  extremely  well  fixed, 
the  further  liberation  of  a  small  (luantity  of  acid  being 
the  only  essential  result. 

Boiling  with  water,  after  mordanting,  would,  there- 
fore, be  beneficial  in  all  cases  where  the  presence  of  acid 
in  the  dye-bath  is  olijcctionable,  and  in  any  case  mor- 
danted wool  ought  always  to  be  thoroughly  washed  pre- 
vious to  dyeing. 

Since  it  has  already  been  shown  by  Liechti  and  Suida 
that  the  presence  of  potassium  or  sodium  sulphate  re- 
tarded the  dissociation  of  certain  aluminium  and 
chromium  salts  used  as  mordants  for  cotton,  it  was 
thought  jiossible  that  the  iiresence  of  these  salts  in  a 
mordanting  bath  of  aluminium  suljihate  might  retard  the 
dissociation  of  the  aluminium  sulphate  outside  the  fibre, 
to  which  action,  in  part  at  least,  the  beneficial  employ- 
ment of  tartaric  acid  as  an  assistant  is  in  some  measure 
due.  An  experiment  nuide  with  aluminium  sulphate  as 
a  mordant,  with  and  without  the  additioii  of  sodium  and 
potassium  sulphate,  showed  that  alum  is  no  better— in 
taet,  slightly  worse — as  a  morilant,  than  aluminium  sul- 
jiliate,  and  does  not  supiKjrt,  therefore,  the  persistent  pre- 
ference which  dyers  have  for  alum. 

An  experiment  was  made  with  a  view  of  determining 
whether  the  tartaric  acid  used  along  with  aluminium  salts 
played  the  role  of  a  carrier,  so  that  it  might  be  possible 
to  use  any  free  acid  along  with  only  a  small  quantity  of 
tartaric  acid.  The  result  obtained,  however,  jnoved 
that  the  tartaric  acid  plays  no  such  intermediary  part  in 
mordanting  wool  with  aluminium  salts;  on  the  contrary, 
a  considerable  amount  of  tartaric  acid  must  be  present 
(at  least  half  the  theoretical  amount  necessary  to  form 
aluminium  tartrate)  in  order  to  fi.x  on  the  wool  sufficient 
alumina  to  yield  full  bright  colours. 

II.  Tin  Mordants. — Wool  was  mordanted  wilhstannic 
and  stannous  tartrate,  prepared  by  ]irecipitating  the 
respective  chlorides  with  .sodium  cartxinate,  and  dis- 
solving the  washed  stannic  hydrate  in  the  calculated 
quantity  of  tartaric  acid.  Stannous  hydrate  being, 
however,  little  soluble  in  tartaric  acid,  was  dissolved  by 
means  of  cream  of  tartar.  By  adding  2mols.  cream  of 
tartar  to  Innd,  stannous  hydrate  .and  heating,  complete 
solution  of  the  latter  is  eltected  ;  no  dmilit  the  double 
salt  SnC.lI^O,;  I  K..,C.H.C)j  being  formed.  The  solu- 
tion is  capable  of  dissohing  even  a  small  quantity  of 
stannous  hydrate,  or  what  amounts  to  the  same,  it  is 
possible  to  dis.solve  Imol.  stanm)us  hydrate  by  means  of 
Ijmols.  cream  of  tartar,  in  which  case  the  liquid  corrc- 
s])onds  to  a  soluth)n  of  Imol.  stannous  hydrate  in  Smols. 
of  the  above  double  salt.  When  such  a  warm  concen- 
trated solution  is  allowed  to  cool,  crystals  containing  tin 
are  formed,  but  they  have  not  been  further  examined. 

In  all  the  experiments  with  tin  mordants,  the  percen- 
tage of  the  latter  employed  refers  to  the  weight  of 
wool,  and  is  exjircssedin  terms  of  the  equivalent  amount 
of  stannic  chloride  (SnCli-i-oH^.O). 

Staiinie  tartrate,  as  a  mordant,  gives  bad  results,  much 
of  the  tin  being  preciidtated  in  the  bath  in  such  a  form 
as  not  to  be  subsequently  attracted  by  the  libre. 

,'<laiiiiuu.':  tartrate  in  the  form  of  a  solulimi  of  Imol. 
stannous  hydrate  iu  liniols.  cream  of  tartar  juoves  not 
to  be  a  satisfactory  mordant,  since  it  docs  nut  yield  a 
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sufficient  amount  of  tin  to  the  fibre,  probably  because 
tlie  solution  is  not  aciil  enou;;li.  Incidentally,  it  was 
observed  that  in  dyeing  with  15  per  cent,  cochineal  the 
addition  of  4  per  cent,  sodium  bisulph.ate  to  the  dye- 
bath  improved  the  red  very  much,  making  it  yellower 
and  more  intense. 

The  employment  of  a  mi.vture  of  \ino!.  stannous  chlo- 
ride irith  \mol.  ij:t:atic  ucid  gives,  on  the  contrary,  very 
good  results,  an  amount  (about  4  percent.  SnCL  +  oHoO) 
equivalent  to  6  per  cent.  SnCli  +  5H»0  giving  the  best 
scarlet  on  dyeing  with  cochineal.  The  fact  that  the 
more  NaHSUi  the  dyeliath  contained  the  higher  is  the 
temperature  at  which  the  development  of  colour  takes 
place,  and  that  the  same  is  observed  in  the  case  of 
increasing  amounts  of  tin  mordant,  seems  to  indicate 
that  the  tin  is  fixed  on  the  fibre  as  a  basic  salt,  which, 
during  the  formation  of  the  scarlet-coloured  tin-lake, 
exchanges  its  acid  for  the  colouring  i>rinciple  of  cochineal. 
The  larger  the  amount  of  acid  present,  the  higher  is  the 
temperature  at  which  the  exchange  takes  place.  In  this 
connection,  it  is  strange  that  the  presence  of  a  certain 
amount  of  acid  in  the  dye-bath  (4  per  cent.  NaHS04)  is 
necessary  in  order  to  exhaust  the  dye-bath  more 
thoroughly,  a  circumstance  which  explains  why,  in 
practice,  good  results  are  obtained  in  dyeing  cochineal- 
scarlet  even  when  mordant  and  colouring  matter'  are 
present  in  the  same  bath.  If  l^nwls.,  or  even  'Imols., 
o.ro^/c  ffc/rf,  are  employed  instead  of  Imol.,  the  results 
are  essentially  the  same,  the  main  dillerence  being  that 
the  colour  is  yellower ;  an  addition  of  2  per  cent. 
KaHSOj  to  the  "dye-bath  suttices. 

The  general  result  of  the  mordanting  experiments 
with  mixtures  of  stannous  chloride  and  oxalic  acid  is, 
that  although  an  almost  insoluble  stannous  oxalate  is 
formed  in  the  bath,  this  is  by  no  means  disadvantageous, 
since  the  wool  takes  up  the  tin  mo.st  thoroughly.  With 
a  mordant  equivalent  to  I — 4  percent.  SnCli-t-oHjO,  the 
spent  mordant-liquors  contain  no  tin;  and  even  if  10  per 
cent,  be  employed,  they  contain  only  a  small  quantity. 
If  the  oxalic  acid  is  increased  beyond  Imol.,  a  corre- 
sponding increase  in  the  absorption  of  tin  does  not  take 
place,  but  more  oxalic  acid  is  taken  up ;  it  is  not  removed 
by  washing,  and  is  probably  present  as  a  less  basic 
stannous  oxalate.  In  the  case  of  dyeing  with  cochineal, 
it  saves  acid  in  the  dye-bath,  but  in  the  case  of  other 
colouring  matters — e.g.,  alizarin — it  is  injurious. 

Dissociation  experiments  made  with  a  view  of  explain- 
ing why  stannic  tartrate,  stannic  chloride,  and  mixtures 
of  the  same  give  such  had  results  as  mordants,  showed 
that,  in  dilute  solution,  all  dis^sociate  readily  on  heating; 
those  containing  a  mixture  of  stannic  tartrate  and  chlo- 
ride dissociate  on  beating  even  more  readily  than  stannic 
chloride  alone.  To  pour  the  tin  solutions  into  the  water 
is  more  unfavourable  than  the  opposite  mode  of  dilution. 
AVhen  the  wool-libre  is  present,  dissociation  is  accele- 
rated, and  the  con<lition  of  the  [jrecipitate  formed  is  such 
that  the  wool  is  not  able  to  take  it  up  ;  the  reaction  may 
be  called  "  injurious  dissociation."  It  is  evident,  from 
their  behaviour,  that  stannic  salts  are  not  suitable  as 
mordants. 

Stannous  Chloride  and  Cream  of  Tartar. — Wool  was 
mordanted  with  various  percentages  of  stannous  ehloride 
+  \mol  cream  of  tartar.  It  is  best  to  mix  the  two  salts 
in  the  solid  state,  then  stir  up  with  a  little  water,  and 
afterwards  dilute  still  further.  In  this  way  one  avoids 
the  dis.sociation  of  the  stannous  chloride,  which  would 
occur  if  the  stannous  chloride  were  put  into  the  mordant- 
bath  alone.  The  stannous  tartrate  produced  in  the 
manner  described  is  not  so  sensitive.  During  the  mor- 
danting a  precipitate  is  certainly  produced,  but  it  is 
gradually  taken  up  by  the  wool.  Patterns  dyed  with 
cochineal  exhibit  weaker  colours  than  the  corresponding 
patterns  in  which  Imol.  oxalic  acid  replaces  the  cream 
of  tartar,  and  it  is  evident  that  less  tin  is  fixed  upon  the 
fibre.  Strange  to  say,  the  cream  of  tartar  colours  are 
yellower  in  tone,  except  where  no  NaHSOi  is  added  to 
the  dye-bath,  in  which  case  the  reverse  is  obtained. 
Addition  of  4  per  cent.  NaHSOi  gives  the  fullest  and 
yellowest  tone  of  scarlet.  The  u.se  of  4  per  cent,  stan- 
nous chloride  gives  a  good  colour. 

With  \\mols.  cream  of  tartar,  yellower  colours  are 


obtained  than  with  Imol.  The  addition  of  4  per  cent. 
XallSOi  to  the  dye-bath  behaves  as  in  the  previous 
trial. 

The  general  conclusion  is  that  it  is  sufficient  to  employ 
Imol.  cream  of  tartar  with  Duol.  stannous  chloride.  An 
increase  of  the  former  does  not  increase  the  amount  of 
tin  lixed  on  the  wool,  and  its  action  in  causing  more  level 
dyeing,  producing  a  yellower  colour,  and  exhausting  the 
bath  better,  is  purely  the  effect  of  its  acid  cliaractcr  ;  so 
that  the  same  result  can  be  obtained  by  adding  acid  to 
the  dye-bath — i.e.,  when  the  colouring  matter  behaves 
like  cochineal  ;  with  alizarin,  of  course,  such  an  addition 
would  be  injurious. 

Oxalic  acid  is  preferable  to  cream  of  tartar  as  an 
assistant  in  the  case  of  cochineal-scarlet  dyeing,  since  it 
fixes  more  tin  upon  the  fibre,  and  the  yellower  scarlet 
given  by  using  cream  of  tartar  can  be  obtained,  if 
reijuired,  either  by  an  addition  of  more  acid  or  of  ilavine 
to  the  dye-bath,  or  by  mordanting  and  dyeing  in  the 
same  bath. 

Stannous  Chloride  and  Tartaric  Acid.  —  When  mor- 
danting wool  with  a  mixture  of  stannous  chloride  and 
imol.  tartaric  acid,  or,  as  it  might  he  exj)ressed,  with  a 
mixture  of  the  following  :— (SnCl.-fSnC^HiO,,  +  2HC1), 
"injurious  dissociation"  of  the  excess  of  SnCU  takes 
place,  which  the  presence  of  the  stannous  tartrate  and 
HCl  are  not  able  to  prevent.  Cochineal  only  dyes  a 
tolerably  useful  scarlet  when  about  5  per  cent.  SnCl,. 
'2H„0  is  employc<l,  although  there  is  fixed  on  the  wool 
much  less  tin  than  in  previous  trials.  Willi  5  per  cent. 
Sn(.'U.2IL0  a  good  orange  is  obtained,  wliicli  is  con- 
siderably improved  if  the  mordanted  wood  is  boiled 
with  water  in  order  to  remove  the  absorbed  acid  before 
dyeing.  If  the  dyeing  is  prolonged,  the  colour  becomes 
duller,  probably  in  consequence  of  the  formation  of 
stannous  sulphide.  Nitro-alizarin  gives  a  dull  orange. 
Alizarin-blue  S.,  ccerulein-blue  S.,  and  gallein  do  not 
yield  useful  colours. 

With  the  addition  of  Imol.  tartaric  acid  to  the  mor- 
danting bath,  cochineal  dyes  slightly  better  and  yellower 
shades  than  when  Imol.  oxalic  acid  is  employed.  With 
alizarin,  yellower  shades  of  orange  are  obtained. 

The  authors  state  that  with  all  the  colouring  matters 
they  employed,  where  tin  mordant  was  at  all  useful,  very 
passable  results  were  obtained,  even  when  only  about 
r3  per  cent.  SiiClj.2H.l) was  employed — i.e.,  equivalent 
to  2  per  cent.  SuClj.5HjO. 

With  the  addition  of  l^uwl.  tartaric  acid  to  the  mor- 
danting bath,  similar  results  are  obtained,  the  shades 
yielded  by  alizarin  being  still  yellower.  Excess  of  tin 
yields  a  dull  colour  when  dyeing  with  nitro-alizarin. 
In  dyeing  with  alizarin-blue,  if  the  mordanted  wool 
contains  a  small  quantity  of  acid,  a  blue  precipitate 
is  thrown  down  in  the  dye-bath,  with  more  acid  present 
the  precipitate  is  brown. 

AVhen  wool  is  mordanted  with  stannous  tartratc+\mol. 
HCl,  only  a  small  quantity  of  useful  tin  is  fixed  on  the 
fibre,  the  largest  jiortion  is  lost  through  "injurious 
dissociation."  Cochineal  and  other  colouring  matters 
give  dull  colours.  By  mordanting  with  stannic  chloride 
+  2mols.  cream  of  tartar,  a  similar  result  ensues. 

From  all  the  foregoing  experiments  it  appears  that 
stannous  chloride  gives  much  better  results  than  stannic 
chloride.  The  addition  of  Ininl.  tartaric  or  oxalic  acid 
to  stannous  chloride  is  better  than  an  equivalent  amount 
of  cream  of  tartar  in  cochineal  dyeing,  because  of  the 
greater  acidity  of  the  bath. 

Ifamixtureof  Imol.  stannic  chloride  and  \mol.  stannous 
chloride  is  dissolved  in  water,  a  solution  is  obtained 
which,  even  when  much  diluted,  can  be  boiled  without 
dissociation  taking  place.  After  boiling  or  mordanting 
wool  with  this  mixture,  the  filtered  spent  mordant  liquor 
still  contains  tin  ;  this  shows,  therefore,  that  that  poition 
of  tin  which  is  not  taken  up  by  the  wool  is  not  dissoci- 
ated on  boiling.  Although,  on  dyeing  the  mordanted 
wool  with  various  colouring  matter.s,  it  is  evident  that 
little  tin  is  fixed  on  the  fibre,  and  that  the  colours 
obtained  are  not  nearly  so  good  as  those  given  with 
stannous  chloride  ami  an  organic  acid,  stillthe  colours  are 
much  better  even  without  the  addition  of  an  organic 
acid  in  the  mordant-bath,  than  in  the  case  of  stannic 
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chloride   with  such    addition.      Some   of    the   "scarlet 

spirits  "  of  tlie  woollen  dyer,  jirepared  by  dissolviiif;  tin 
in  a  mixture  of  nitric  and  hydrocliloric  acids,  are  evidently 
similar  mixtures  of  stannic  and  stannous  chloride. 

If  to  a  solution  of  linol.  stannous  c/ilon'i/i-  and  l/»o/. 
stidink  chloride,  Zinols.  oxalic  acid  arc  added,  turbidity 
■Tml  even  a  precipitate  is  produced,  but  on  boiling'  woo'l 
in  it  the  solution  becomes  clear,  anil  nearly  the  whole  of 
the  tin  is  taken  up  by  the  wool. 

If  the  wool  has  been  mordanted  with  such  an  .amount 
of  the  mixture  equivalent  to4,(M)rSiierecnt.  .SiiCli..")II..(), 
cochineal  gives  hrijiht  scarlets  very  similar  to  tho.se 
obtained  with  the  nse  of  stannous  chloride  and  oxalic 
acid.  With  alizarin  very  bright  reddish  oranges  are 
obtained,  especially  witii  tlu^  highest  jiercenfagc  of 
mordant  mentioned.  From  the  reddish  appearance  of 
the  orange  it  is  evident  that  the  wnol  has  not  taken  np 
very  much  free  acid  from  the  nuprdant-bath,  although 
the  spent  dye-baths  have  invariaVdy  an  acid  reaction.  If 
the  mordanted  cloth  is  well  washed  with  a  solution  of 
sodium  acetate,  the  w.ish-water  has  still  an  acid  reaction 
and  contains  a  large  quantity  of  chlorides.  Cloth  so 
treated  gives  greyer  and  duller  shades  when  dyed  with 
alizarin. 

It  is  evident  from  the  foregoing  experiments  that, 
although  stannic  chloride,  even  with  the  assistance  of 
an  organic  acid,  is  a  very  unsatisfactory  mordant,  the 
addition  of  st.anuous  chloride  in  equivalent  amount 
renders  it  a  very  j^ood  one. 

If  wool  is  mordanted  with  a  mixture  ofSnClj.2H„0 
+  !SnC1^.5ll,(),  equivalent  to  (i  per  cent.  SnClj.5H,,0— 
i.e.,  the  best  amount  as  previously  found — with"  the 
addition  of  \-~tJiiioU.  o.ia/ic  acid  +  'l—6iiiols.  cream  of 
/f()7«r  the  turbid  baths  gradually  become  clear,  since  the 
precipitate  is  taken  np  by  the  wool.  If  the  monlauted 
patterns  are  washed  with  water,  those  with  which  only 
little  oxalic  acid  was  used  yield  turbid  wash-water,  while 
with  the  others  the  turbidity  is  only  slight.  This  shows 
that  by  increasing  the  oxalic  acid,  much  less  mordant  is 
hxed  on  the  wool  in  a  merely  mechanical  way.  The 
patterns  mordanted  with  the  addition  of  cream  of  tartar 
yield  a  turl)id  wash-water.  The  liltered  mordant-baths 
only  contain  traces  of  tin. 

In  dyeing  with  cochineal,  the  addition  of  sodium  bisul- 
phate  hinders  exhaustion  of  the  bath.  Those  mordanted 
with  the  addition  of  oxalic  acid  give  a  yellower  shade 
tlian  those  in  which  cream  of  tartar  is  used,  though  in 
both  cases  the  scarlet  is  very  satisfactory.  The'' best 
results  are  obtained  in  each  case  when  ijuiols.  of  the 
assistant  are  used. 

On  dyeing  with  alizarin,  a  fine  reddish  orange  is  pro- 
duced, and  the  baths  are  not  perfectly  exhausted  in 
either  case,  and  little  is  removed  in  washing.  Where 
only  Imol.  of  oxalic  acid  or  cream  of  tartar  was  used, 
the  colour  is  much  paler,  evidently  an  insufficiency  of 
tin  being  fixed  upon  the  iibre.  Those  iiatterns  where 
oxalic  acid  was  used  are  much  redder  in  tone,  and  since 
the  acidity  of  the  bath  is  larger  and  tends,  according  to 
previous  experiments,  to  produce  a  yellower  tone,  the 
cause  of  this  redness  must  be  that  a  larger  amount  of  tin 
is  hxed  on  the  iibre.  Nevertheless,  supposing  equal 
amounts  of  tin  to  he  lixed  upon  the  hbre,  the  latter 
must  contain  less  acid,  when  oxalic  acid  is  used,  th.an 
in  the  case  of  cream  of  tartar.  On  dyeing  with'nitro- 
alizarin,  all  the  baths  are  equally  well  exhausted,  a 
bright  yellowish  orange  being  produced  ;  little  colour  is 
removed  by  boiling  water.  On  dyeing  with  alizarin 
blue,  the  oxalic  acid  patterns  do  not" exhaust  the  bath  so 
well  as  when  cream  of  tartar  is  used.  Witli  the  use  of 
3mols.  in  each  case  a  full  bright  reddish-blue  is  obtaine<l. 

On  dyeing  with  cicrulein,  the  baths  are  not  completely 
exhausted,  although  best  in  the  case  of  oxalic  acid'. 
The  dyed  imtterns  show  this  diti'erence  very  decidedly. 
A\here  cream  of  tartar  is  used,  blackish-gieen  is  pro- 
duced, whereas  in  the  case  of  oxalic  acid,  the  colour  is 
much  brighter  except  where  only  linol.  oxalic  acid  is 
used.  The  blackish  appearance  of  the  coruleiu  colours 
is  always  a  sign  of  too  little  mordant  on  the  lilire,  .so  that 
a  portion  of  the  colouring  matter  becomes  lixecl  in  a  sub- 
stantive manner.  On  dyeing  withgallein,  the  baths  are 
fully  exhausted,  except  where  Imol.  of  either  assistant 


is  used.     No  colour  is  removed  on  washing  with  hot 

water.  Where  Imol.  of  the  assist.ant  is  emidoyed  the  colour 
is  brownish-red,  the  rest  being  violet,  the  oxalic  acid 
|>.atterns  having  a  reddish  tone  of  colour,  the  others  a 
bluish  tone. 

The  foregoing  experiments  show  that  a  tin  mordant 
consisting  of  equivalent  amounts  of  stannous  and  stannic 
chloride  gives  e.\cellent  results,  especially  when  u.sed 
with  the  addition  of  organic  acids.  Stannous  chloride 
alone  dissociates  on  diluting  with  water ;  stannic 
chloride,  in  the  most  concentrated  mordanting  bath 
exiierimented  with,  dissociates  at  a  temperature  of 
SO— 1)0°  C,  whereas  the  mixed  mordant  (Sii^C'l,.)  does 
not  dis.sociatc  either  on  heating  or  by  dilution  to  the 
extent  usual  in  a  mordanting  bath. 

Stannic  chloride  is  a  bad  mordant,  even  with  the 
addition  of  organic  acids  ;  but  by  the  further  addition 
of  stannous  chloride  its  bad  properties  are  masked,  and 
it  then  gives  good,  or,  sometimes,  even  better  results 
than  stannous  chloride  and  organic  acids.  It  is  probable 
that  the  "scarlet-spirits"  so  much  esteemed  by  the 
woollen  dyers  for  cochineal  scarlet  owes  its  action  to  the 
presence  of  this  mi.xture  of  stannous  and  stannic  chloride. 

The  mordant,  Sn-.t'ln,  docs  not  exhibit  the  "injurious 
dissociation  "  to  which  SnCl;  and  SnClj  separately  are 
subject.  The  best  amount  of  organic  acid  to  use  is 
that  which  is  just  sulhcieut  to  replace  the  whole  of  the 
chlorine  of  the  Sn  ,Cl,j — i.e.,  3m()ls.  oxalic  acid  or  cream 
of  tartar  per  Imol.  SnClj.SHjO  -(-  Imol.  SnCL^SHoO. 
Without  serious  detriment  even  2niols.  of  the  a.ssistant 
can  be  used. 

Reckoning  that  full  colours  are  produced  by  using  an 
equivalent  of  6%  SnCl,.5H,,0,  Ikilo.  wool  should  be 
mordanted  with  the  following  solution  :  30  litres  water, 
19'2Sgrms.  stannous  chloride,  SOgrins.  stannic  chloride, 
with  the  addition  of  either  48  34grms.  cream  of  tartar  or 
32'4"rms.  oxalic  acid. 

Additional  exjieriments  have  .shown  that  long  keeping 
of  stannic  chloride  or  tartrate  .solutions  renders  tiiem 
more  sensitive  to  dis.sociation,  and  renders  them  less 
efficient  as  mordants,  the  dissociation  being  of  an 
injurious  character,  since  the  wool  is  unable  to  attract 
the  precipitates  formed.  Long  keeping  of  a  solution  of 
the  mordant  SuoClg  produces  a  similar  condition. 

On  mordanting  wool  with  a  fixed  quantity  of  alximi- 
nium  tartrate  (  =  0%  A1.,(S04)3)  and  varying  amounts  of 
stannous  tartrate — i.e.,  SnCl..,  (y'^niol.  -  Imol.),  with 
addition  of  2mols.  cream  of  tartar  to  each  mol.  of  SnCL^, 
the  following  observations  were  made  :  Where  h  - 
Imol.  SnCl.,  were  used,  the  baths  were  turbid,  but 
became  clear  on  boiling  ;  but  the  wash-water  of  all  the 
patterns  was  clear.  The  filtered  mordanting  baths 
showed  no  trace  of  alumina;  but  where  i"ji-)mol. 
SnClj  were  employed,  traces  of  tin  were  detected. 

On  dyeing  with  alizarin,  all  the  baths  are  exhausted, 
and  arc  acid;  on  washing  with  hot  water  nothing  is 
removed. 

With  increasing  amounts  of  tin,  the  dyes  become 
yellower.  AVith  imol.  SnCl.j  the  shade  is  ilistinctly 
yellow;  with  Imol.  SnCl.j  it  is  a  decided  orange;  the 
peculiar  bluish  and  somewhat  dull  red  peculiar  to 
alizarin  alumina  shades  is  only  exhibited  where  no  tin  is 
used. 

A  further  advantage  of  mordanting  with  aluminium 
and  stannous  tartrate  is  that  the  dyed  patterns  ilo  not 
rub  oil,  whereas  those  dyeil  with  aluminium  tartrate 
alone  do  to  a  slight  extent.  The  addition  of  ^niol.  SnCl, 
+  Imol.  cream  of  tartar  completely  prevents  rubbing 
ofl'. 

On  dyeing  with  ((usrcitron  hark,  the  baths  are  pretty 
well  exhausted.  As  the  boiling  continues,  the  yellow 
colour  becomes  duller.  Alumina  mordant  gives  a  pale 
greyish  yellow  ;  with  increase  of  SnCLj  in  the  mordant- 
ing bath  the  yellow  is  redder. 

With  old  fustic,  similar  results  are  obtained,  the 
colours  being  deeper  but  not  so  bright 

On  dyeing  with  weld,   the  baths  are   very  well   ex- 

liauste<l.      Alumina   u.sed   alone,   gives  a    bright    pale 

yellow  ;    with  addition    of   SnClj,   the    colour    becomes 

paler  and  greener. 

A  further  series  of  mordanting  experiments  were  made, 
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in  which  aluminium  tartrate  and  stamiic  tartrate  were 
used,  inplaceof  stannouschloride.  They  gave  thefoUowinj; 
results  :  The  turbidity  of  the  mordanting  bath  does  not 
disappear  on  boiling;  the  mordanted  wool,  when  washed, 
yields  a  turbid  wash-water,  and  the  filtered  mordanting 
liquors  contain  no  tin. 

On  dyeing  with  alizarin,  the  baths  are  well  exhausted ; 
the  dyed  feuts  lose  nothing  on  washing.  The  addition 
of  stannic  tartrate  to  the  mordanting  bath  produces  no 
ditt'erence  of  shade,  and  the  colour  rubs  otl' just  as  much 
as  if  aluminium  tartrate  alone  had  been  used,  evidently 
showing  that  very  little  tin  is  fixed  on  the  wool  along 
with  the  alunnna,  a  result  confirmed  in  the  case  of 
dyeing  with  quercitron  bark,  old  fustic,  and  weld. 

The-iie  experiments  show  that  it  is  irrational  to  use 
stannic  salts  in  combination  with  aluminium  salts  as  a 
mordant,  and  that  to  obtain  an  efl'ect  on  dyeing  due  to  a 
mixed  mordant  of  tin  and  alumina,  one  must  add  to 
aluminium  tartrate  a  mixture  of  stannous  chloride  and 
cream  o£  tartar. 

General  Conclu.sion.s. 

From  the  whole  of  the  foregoing  mordanting  experi- 
ments with  aluminium  and  with  tin  salts,  it  is  shown 
that  the  wool  has  a  number  of  properties  which  come  into 
play  during  the  mordanting  process. 

1.  That  the  wool  fibre  has  the  property  of  attracting 
finely-divided  precipitates  of  a  fiocculent  nature  from 
solutions  and  retaining  them  with  considerable  power. 
In  the  cold  this  attraction  is  only  feeble,  but  it  increases 
on  raising  the  temperature,  and  by  continued  boiling 
considerable  amounts  of  sucli  preciiiitate  are  boiled  on 
to  the  wool.  The  precipitate  thus  boiled  on  is  removed 
by  washing  and  rubbing. 

If  the  suspended  precipitate  is  basic  aluminium  sul- 
phate, the  wool  is  able  to  retain  it  moderately  fast  by 
virtue  of  its  finely-divided  condition,  and  if,  after 
rinsing,  it  is  dyed  with  alizarin,  the  mechanically-hxed 
alumina  is  changed  into  lake,  and  at  the  same  time  to 
some  extent  removed  from  the  fibre. 

Basic  stannic  salt  precipitates  boiled  on  to  the  wool 
in  this  way  only  adheie  feebly  to  the  fibre,  and  by 
rinsing  are  easily  renmved.  Hence  on  dyeing,  removal  of 
the  lake,  as  above,  does  not  take  place.  Aluminium 
mordants  which  behave  in  the  above  manner,  yield  dyes 
po.ssessing  in  a  high  degree  the  defect  of  rubbing  oil'. 

2.  Wool  fibre  has  the  property  of  extrai-ting  acid  from 
acid-liquors,  and  retaining  them  with  ciinsiderable 
power.  As  a  matter  of  course,  this  power  varies  m  ith 
the  dill'erent  acids,  and  at  diHerent  temperatures.  It  is 
known,  for  example,  that  wool  easily  takes  up  sulphuric 
acid,  retaining  it  to  sucli  a  surprising  degree  that  it  is 
very  ditlicult  to  extract  by  mere  washing  in  water.  The 
last  portions  of  acid  in  "extracted  wool"  (carbonised 
wool)  are  only  removed  by  a  passage  through  soda 
solution. 

3.  Wool  fibre  has  the  property  of  decomposing  certain 
metallic  salts  in  solution,  and  this  takes  place  most  com- 
pletely at  the  boiling-i>oint.  On  this  property  rests  the 
po.ssibility  of  mordanting  wool  by  boiling  with  salt 
solutions  without  any  further  operation. 

It  is  found  that  the  wool  can  only  decompose  the 
mordanting  salts  into  moie  or  less  basic  salts,  and  either 
free  acid  or  acid  salts.  This  expl.anation  of  the  reaction 
which  takes  ])lace  during  the  mordanting  process  has 
much  in  its  favour,  and  may  be  deduced  from  the 
properties  o£  such  basic  salts  and  the  corresponding 
aciils. 

The  authors  have  found  that  by  boiling  wool  with 
aluminium  sulphate  a  white  Hocculent  precipitate 
separates  in  the  li([Uors  ;  on  rin.sing  the  wool  with  water 
the  wash-water  is  clouded  with  the  same,  and  on  dyeing 
with  alizarin  a  red  lake  separates  already  in  the  "bath, 
a  further  quantity  being  removed  by  the  final  washing. 
When  examined  overhand,  the  dyed  colours  are  grey  and 
lustreless,  and  exandned  underhand  possess  no  in- 
tensity. Further,  an  examination  of  the  dyed  fibre 
under  the  microscope  shows  that  the  alizarin-lake  is 
deposited  chiefiy  on  the  .surface  in  small  particles,  and 
the  colours  rub  off  strongly  in  consequence.  The  results 
appear  somewhat  improved  by  the  addition  of  sulphuric 


acid  to  the  liquor  in  the  proportion  of  not  more  than 
Imol.  to  the  sulphate  employed. 

These  phenomena  are  explained  in  the  following  man- 
ner : — Wool-fibre  decomposes  the  sulphate  at  high 
temperatures,  and  in  the  presence  of  water,  with  great 
ease  into  basic  and  acid  salts  (see  this  Journal,  vol.  ii.  p. 
5.37).  An  insignificant  di.s.sociation  is  sndicient,  particu- 
larly at  the  boiling-heat,  to  form  an  insoluble  basic 
sulphate  from  aluminium  .sulphate,  consequently  the 
formation  and  deposition  of  insoluble  basic  salts  naturally 
begin  on  the  surface  of  the  fibre — i.e.,  before  the  mor- 
dant .solution  can  penetrate  to  the  interior  of  the  fibre. 
The  soluble  basic  sulphates  are  absorbed  by  the  fibre, 
whilst  the  insoluble  basic  salts  partly  adhere  to  the 
scales  of  the  fibre  and  partly  float  in  the  liquor. 

An  excess  of  aluminium  suljdiate  consequently  removes 
basic  sulphate  from  tbefibre(Havrez),andiiroducespoorre- 
sultsin  mordanting.  If  the  wool  is  boiled  with  aluminium 
tartrate  no  separation  takes  place  in  the  bath,  on  rinsing 
no  insoluble  comjiound  separates,  on  dyeing  no  mechani- 
cally adhering  lake  is  removed.  The  mordanted  fibre 
feels  soft,  and  the  dyed  fibre,  when  examined  under  the 
miero.scope,  seems  equally  dyed  throughout  its  mass,  and 
shows  no  particles  of  colour-lake  on  the  surface  ; 
examined  overhand,  the  fibre  is  evenly  and  intensely 
coloured.  In  the  case  of  aluminium  tartrate,  it  is  evi- 
dent that  since  insoluble  basic  salts  are  only  formed  with 
difficulty,  such  a  deposition  on  the  surface  of  the  fibre  is 
pieventeil,  and  the  mordant  solution  can  penetrate  the 
fibre  unimpeded,  and  is  decomposed  only  in  the  interior, 
the  liberated  tartaric  acid  is  ab.sorbed  I)y  the  fibre  only 
in  small  ([uantity  ;  tlie  l)asic  aluudniuni  tartrate  retained 
by  the  fibre  changes  on  dyeing,  with  the  separa- 
tion of  acid,  into  a  coloured  lake  permeating  the  whole 
substance  of  the  fibre. 

A  similar  result  is  to  be  expected  from  tin-salts,  but 
the  examination  is  rendered  ditficult  l>y  their  special 
behaviour. 

The  tin-salts  examined  (chloride,  tartrate)  decompose 
even  on  heating  their  diluted  solutions,  without  the  wool 
fibre  being  brought  into  the  liquor  ;  the  ba.sic  preeipL- 
tates  thus  formed  are  not  taken  up  by  the  wool. 

Stannous  chloride  is  dissociated  on  dilution  alone,  the 
separated  ni.atler  is  not  taken  up  by  the  wool  fibre. 
Stannous  oxalate  and  stannous  tartrate  produced  in  the 
f(U'm  of  crystalliue  precipitates  by  adding  oxalic  and 
tartaric  acids  lo  stannous  salt  solutions,  are  almost 
insoluble  in  water,  but  disappear  from  the  turbid  solu- 
tion and  are  taken  up  by  the  fibre  on  boiling.  Hence  they 
are  to  be  distinguished  from  the  fiocculent  precipitates 
caused  by  the  dissociation  of  stannic  salts  which  are  not 
taken  up  by  the  filire. 

From  the  preceding  it  follows  : — 

4.  A  ration.al  mordant  for  wool  must  be  so  constituted 
that  it  must  be  certainly  decomposed  by  the  fibre,  but  it 
must  at  the  same  time  offer  a  certain  resistance  to  decom- 
])o.sition,  just  sufficient  to  allow  the  solution  to  penetrate 
the  fibre  in  its  undecomposed  state,  and  be  only  there 
decomposed.  Therefore  all  mordants  which  decompose 
on  the  exterior  of  the  fibre,  either  through  the  influence 
of  increase  of  temperature,  dilution,  or  the  wool-fibre 
itself,  produce  bad  results.  As  it  is  the  acid  present 
which  modifies  the  character  of  the  mordant  salt  as  here 
indicated,  so  a  substitute  for  cream  of  tartar  must  be  a 
body  whose  aluminium,  iron,  etc.,  salts  behave  as 
described  above. 

5.  In  general  only  salts  with  organic  acids  comply  with 
the  stipulations  mentioned  in  4. 

6.  The  wool  fibre  takes  up  basic  salts  during  the  dis- 
sociation of  mordant  liquors,  and  retains  them  so  firmly 
that  no  amount  of  washing  will  remove  them.  That 
the  wool  takes  up  true  ba.sic  salts,  and  not  hydrates,  is 
shown  by  the  fact  that  in  the  authors'  experiments,  in 
all  cases  of  dyeing  mordanted  cloth,  the  waste  dye- 
liquors  show  an  acid  reaction.  A  rational  mordant 
must  necessarily  deposit  these  basic  salts  in  the  fibre 
in  such  a  manner  and  molecular  state  that  the  optical 
properties  of  the  lake  i)roduced  are  enhanced  in  the 
liigtiest  possible  degree. 

7.  A  special  fixing  is  unnecessary  when  mordanting 
wool,  the  fixing  and  mordanting  taking  place  together 
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in  one  operation.     Wliere  possible,  the  longer  boiling 

in  the  nionhjnt  liiiuor  is  always  carried  out,  .since  it  is 
certain  tliat  tlic  ludrilant  already  taken  up  becomes 
thereby  still  further  dissociated,  and  a  j^reater  satura- 
tion of  the  libre  with  mordant  takes  place. 

8.  On  washing  after  mordanting,  the  basic  salt 
taken  up  is  still  further  dissociated,  and  the  acid 
thereby  proiluied  is  partially  removed.  Free  acid 
is  always  liberated  on  the  formation  of  the  colour 
hike  in  the  dye-bath.  A  further  ([uantity  is  also 
introduced  by  badly-washed  wool  (carbonised  wool),  and 
a  thorough  washing  is  hence  ab.soIutely  necessary  in 
every  case  where  free  acid  in  the  dye-bath  is  injurious, 
since  it  jirevents  the  formation  of  the  lake.  Where  such 
acid  is  not  injurious,  or  even  advantageous,  as  with 
cochineal,  a  thorough  washing  of  the  wool  is  unnecessary, 
and  the  mordanting  and  dyeing  can  be  carried  out  in  one 
bath. 

9.  All  the  acid  cannot  be  removed  from  the  wool  by 
washing  with  water,  a  basic  salt  invariably  remains 
behind  in  the  fibre  ;  the  total  removal  of  the  acid  is  in 
most  cases  not  necessary  for  the  production  of  good 
colours.  Such  a  total  removal  of  the  acid  can  beetl'ected 
by  a  treatment  with  .sodium-acetate  .solution.  liy 
dyeing  tin-UKU-danted  woid  thus  trrate<l  with  .Tlizarin, 
which  permits  of  exceedingly  little  acid  being  left  in  the 
wool,  the  colour  is  grey  and  unsightly,  which  shows  that 
even  with  alizarin  a  certain  minimum  of  acid  is  required 
in  the  basic  salt  on  the  libre  in  order  to  produce  a  fine 
colour  (lake).  An  alkaline  treatment  of  themoidanted 
wool,  <ir  the  presence  of  alkali  in  the  dye-bath,  is  not 
conducive  to  the  [jroduction  of  fine  colours.  The  dyes 
look  bare  and  dull,  especially  when  examined  overhand. 

10.  Acidification  of  the  mordanting  bnth  is  in  general 
beneficial,  but  if  this  be  overdone  bad  results  are  then 
produced  ;  indeed  less  nioidant  is  then  fi.\ed  on  the  fibre. 
The  above  conclusions  do  not  profess  in  the  least  to  give 
an  exhaustive  explanation  of  the  processes  under  con- 
sideration. Tliey  apjiear  to  the  authors  to  be  the  first 
conclusions  to  be  drawn  from  the  ajipearances  observed, 
Jiut  a  complete  explanation  of  the  reactions  taking 
place  during  mordanting  can  only  be  obtained  by 
scientific  research,  which  is  already  in  juogress. 

The  special  results  of  the  author.s'  experiments  may  be 
formulated  as  follows  : — 

1.  Wool  always  contains  fat,  however  well  purified  by 
the  ordinary  means  ;  if  this  be  extracted  by  ether  better 
results  are  obtained  on  dyeing. 

2.  An  amount  of  aluminium  tartrate  equal  to  6  per 
cent.  Al.j(.S()j)3  on  the  weight  of  wool  is  very  favourable ; 
from  7  to  S  per  cent.  i)roduces  a  brighter  colour. 

3.  It  is  sufficient  to  mord.ant  with  such  a  quantity  of 
Snt'l2.'2H..(  >  {i.e.,  4  |>er  cent. )  as  corresponds  to  0  jiercent. 
SnClj.oHoO,  with  the  addition  of  organic  acids,  to  pro- 
duce full  colours. 

4.  Even  with  the  use  of  SnClj  corresponding  to  so 
little  as  2  per  cent.  SnCl4.5H2U,  very  fair  results  are 
obtained. 

5.  SnCI^  gives  very  poor  results. 

C.  Mixed  stannous  and  stannic  chloride  gives  excellent 
results,  but  must  not  be  kept  in  solution. 

7.  By  dyeing  with  cochineal,  it  is  observed  that  by 
mordanting  with  stannous  salts  much  more  acid  is  taken 
up  by  the  wool  (|)er  each  mol.  of  tin)  than  with  stannic 
salts;  with  the  latter  oidy  a  small  amount  of  tin  is  taken 
up  by  the  fibre,  and  although  the  liquors  compared  with 
the  stannous  clilori<le  li(|Uors  are  con.siderably  more  acid 
(i.e..  for  equal  amounts  of  tin),  yet  less  acid  is  taken  up 
by  the  fibre. 

S.  The  same  holds  good  in  the  case  of  the  mordant, 
consisting  of  stannous  and  stannic  chloride. 

9.  When  mord.mting  with  Al3(St)^)3,  Suuds.  of  cream  of 
tartar  should  be  taken  to  Imol.  of  AljlSt), )3,  although  in 
practice  it  can  be  reduced  by  one-half  without  much 
interfering  with  the  beauty  of  colour. 

10.  Un  mordanting  with  SnCl^  and  hnol.  cream  of 
tartar,  oxalic  or  tartaric  acids,  more  tin  is  fixed  on  the 
fibre  by  tartaric  acid  than  by  oxalic  acid,  and  both  of 
these  acids  fix  more  than  cream  of  tartar. 

11.  On  mordanting  with  the  mixed  stannous-stannic 
chloride,  it  is  best  to  use  3mols.  oxalic  acid  to  Imol. 


SnClj  and  Imol.  SnCI,.  Oxalic  acid  in  this  case  fixes 
more  tin  than  cream  of  tartar. 

12.  For  the  jmrpose  of  mordanting  with  alumina  and 
tin,  the  best  results  are  given  by  aluminium  tartrate  and 
stannous  chloride,  with  cream  of  tartar. 

With  reference  to  the  colouring  matters  employed  in 
the  above  experiments,  the  following  is  worthy  of 
notice  : — 

1.  Alizarin  gives  with  alumina  mordant  a  beautiful 
somewhat  brownish  red.  With  tin  mordants  the  most 
varied  shades  from  dull  leather  yellow  to  a  deep  .scarlet 
coloured  orange  can  be  obtaiiie<l.  The  less  tin  and  more 
acid  present  on  the  libre,  the  duller  and  dirtier  is  the  yellow 
thereliy  obtained.  The  finest  scarlet  orange  is  obtained 
by  euiployiiig  from  4  to.">  per  cent.  Sn(_'l,  )  imol.  tartaric 
acid.  Theratioof  Imol.  of  .Sn^^-^  Jmol.  tartaric  acid  fixes 
a  maximum  of  tin  with  a  minimum  of  acid  on  the  libre, 
hence  the  beautiful  colour  it  gives  with  alizarin.  The 
mixed  chlorides  of  tin  give  with  3mols.  oxalic  acid 
similarly  beautiful  results. 

2.  Alizarin  orange  on  unmordanted  wool  produces  a 
brownish-red  shade  of  oran;;e,  with  alumina  mordant  a 
brownish  orange,  w  ith  tin  mordant  a  brownish-yellow 
shade  of  orange. 

3.  Alizarin  blue  S.  on  unnioiibmted  wool  produces  a 
light  greyish-blue,  with  alumina  nuirdant  a  violet-blue, 
with  tin  mordant  a  deep  violet-blue  ;  with  sufficient  tin 
on  the  fibre  useful  colours  are  obtained. 

4.  Cu'ruleiu  S.  on  unmordanted  wool  produces  a  green- 
ish-blackish grey,  which,  examined  overhand,  ap]ieara 
bare  and  dull ;  with  alumina  mordant  a  somewhat  olive- 
green,  which,  examined  overhand,  is  very  lustrous  aiul 
full  ;  with  tin  mordant  cu'iulein  is  not  applied  with 
advantage. 

5.  Gallein  on  unmordanted  wool  produces  a  bright 
reddish  but  loose  brown  ;  with  alumina  mordant  a  very 
beautiful  bluish-viidet  ;  the  same  with  tin  mordant. 

0.  Cochineal  jirodnces  with  tin  mordant  the  well-known 
scarlet,  which,  to  a  certain  degree,  becomes  yellower  the 
more  acid  the  bath  is. 

7.  Fustic  with  alumina  mordant  produces  a  somewhat 
greyish  yellow  colour,  with  tin  moni.Tnt  a  purer  yellow. 

S.  Quercitron  with  alumina  mordant  produces  a  some- 
what greyish-yellow,  with  tin  mordant  a  fine  slightly- 
less  reddish-yellow. 

9.  Weld  with  alumina  mordant  produces  a  somewhat 
intense  greenish  bright  yellow  ;  with  tin  mordant  the 
yellow  is  still  more  greenish,  but  paler  than  with  the 
alumina  mordant. — J.  J.  H. 


On  tiic  Iiijlticnrc  of  lAine  and  Magnesia  Waters  in  Wool 
Di/cini/.  Max  Heeke.  Milt,  des  Tech.  tiew. -Museums, 
123—128,  August,  1SS6. 

N.-VTi:nAL  w.\TEU  always  contains  salts  in  .solution,  the 
action  of  which  is  of  great  importance.  Water  of  this  sort, 
when  tested,  has  been  found  to  contain  400n]g,  of  solid 
matter  per  litre,  consisting  of  99'5nig.  C"aO  and  3G'2mg. 
MgO,  combined  partly  with  carbonic  acid  and  partly  with 
sulphuric  and  hydrochloric  acids.  The  following  trials 
are  intended  to  show  the  influence  these  quantities  of 
lime  and  magnesia  have  on  the  dyeing  ot  wool. 

Effect  on  the  Scouhing  li.vTii. 

If  a  solution  of  soap  be  added  to  a  bath  the  water  of 
which  contains  lime  and  magnesia,  a  stiek^'_  insoluble 
body  (lime  and  magnesia  soap)  is  formed.  This  partly 
floats  on  the  surface  of  the  bath  and  can  be  skimmed  off, 
and  jiartly  is  disseminated  as  a  white  amorphous  precipi- 
tate tliroiighout  the  bath,  giving  it  a  milky  appearance. 
This  entails,  of  course,  great  loss  of  soap  :  it  is  also 
injurious  to  the  goods.  It  seems  probable  from  practical 
data  obtained,  that  wool  wa.sheil  and  soaped  in  such 
water,  when  entered  in  a  dye-bath,  is  almost  always 
more  or  less  charged  with  lime  soap. 

Dyeing  in  an  Acid  Bath. 

If  this  wool  is  dyed  in  the  usual  way  w  ith  the  addition 
of  sul|)huric  acid  and  tilauber's  .salts,  the  sulphuric  acid 
effects  a  partial  decomposition  of  the  lime  soap,  forming 
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sulphate  of  lime  and  free  fatty  acid,  which  adheres  to 
the  wool,  and  not  only  gives  it  a  fatty  feel,  hut  ali-o 
becomes  dyed,  since  it  acts  as  a  mordant  towards  many 
colouring  matters,  especially  those  of  the  triphenyl- 
mcthanegroup.  Tliiscolourlakeadheresonlysuperticially 
to  the  (ilire,  and  rubs  oH— as,  for  instance,  in  goods  dyed  or 
"  to]iped  "  Nvitli  methyl  violet  or  magenta.  Alkali-hliie. 
which  belongs  to  this  category  of  colours,  is  generally  dyed 
in  an  alkaline  hath,  and  the  colour  is  dcvclo|ied  in  an  acid 
hath  ;  it  also  has  a  strong  alhnity  for  all  fatty  bodies, 
and  consciiucntly  dyes  not  only  the  wool,  hut  the  lime 
soap  as  well,  and  it  is  well  known  how  nuich  goods 
dyed  with  this  colour  "rub  oil'." 

Dyeing  with  Alum,  etc.,  in  the  B.vtii. 

When  metallic  salts  are  used  as  mordants,  the  effect  is 
still  worse,  for  double  ilecomposition  takes  place  with 
the  formation  of  compounds  of  the  metal  with  the  fatty 
acid,  and  an  insoluble  lime  .salt  (if  the  metal  was  present 
as  a  sulphate,  or  if  o.\alic  or  tartaric  acid  were  in  the 
hath)  which  is  deposited  on  the  fibre  as  a  whitish  powder, 
giving  it  an  unsightly  dusty  ap]iearance.  The  metallic 
soap  formed  acts  ah-O  as  a  nmrdant  in  a  double  respect, 
both  in  consequence  of  the  fatty  acid  and  of  the  metallic 
base  which  it  contains ;  most  colouring  matters  dye 
these  metallic  soaps,  and  frequently  those  superllcial 
sticky  substances  have  a  greater  attraction  for  the 
colouring  matter  than  the  wool  itself,  consequently 
becoming  more  intensely  dyed  than  the  wool  ;  this  sub- 
stance cannot  be  removed  by  careful  washing,  but  if  the 
goods  .are  dried  a  simple  rulibing  with  a  cloth  removes 
the  intensely  coloured  sticky  l.ake — that  is,  the  goods 
"  rub  oil'."  The  appearances  here  described  occur  in 
greater  or  less  degree  :  with  logwood  blacks  and  blues  ; 
with  cochineal  colours;  with  all  anthracene  colours; 
further,  in  .acid  baths,  to  which  alnm  has  been  added,  as 
is  done  on  the  one  band  for  the  better  lixing  of  indigo 
carmine  and  .also  of  certain  .azo-colours,  and  on  the  other 
hand  to  retard  the  felting  of  soft  yarn,  and  to  strengthen 
weak  yarn. 

Action  of  Li.me  in  the  Dve  bath. 

In  acid  dye-baths  the  lime  only  acts  in  a  freshly-pre- 
pared bath,  first  by  precipitating  a  large  ((Uantity  of  the 
colouring  matter,  which  thereby  becomes  more  or  less 
useless  ;  secondly,  by  dulling  njany  colours — indeed  it 
fin-ins  a  <lull-coloured  lirue  lake  ;  and  l.aslly,  it  prevents 
the  equal  deposition  of  the  colouring  matter,  and  by  this 
thushinders  the  level  dyeing  of  the  goods.  At  the  present 
time  a  series  of  azo  colours  is  used  in  wool-dyeing,  all  of 
which  have  the  property  of  only  dyeing  evenly  when  the 
goods  are  entered  into  the  dye-bath  cold  .and  the  tempera- 
ture gr^idually  raised  to  the  boil.  Gonse([uently  a  fresh 
bath  is  always  required,  and  the  abovenientiohed 
injurious  action  of  the  lime  appears  in  each  dyeing 
oper.ation.  The  lime  in  the  water  produces  W(jrse  cli'eet, 
however,  with  all  those  colours  which  require  two  batlis 
(the  mordant  and  the  dye-bath)  for  their  production,  as 
in  this  case  it  acts  twice.  If  alizarin  blue,  co,'rulein,  or 
gallocyanin  is  used,  not  only  is  the  depth  of  colour  con- 
siderably reduced,  but  the  fibre  rul>s  otr  to  a  larger 
extent  as  well.  Licchti  recommends  for  the  correction 
(.f  calcareous  water,  the  use  of  caustic  soda  ;  in  cases 
where  the  amount  of  bicarbonate  of  calcium  and 
magnesium  much  e.\ceed  the  amount  of  the  sul|]bate 
and  chloride  present,  it  is  well  to  use  caustic  lime  and 
caustic  .sod.a  (Uaillet  and  Huet),  and  when  the  sulphate 
and  chloride  exceed  the  bicarbonate,  then  to  apply 
caustic  soda  in  combination  with  carbonate  of  soda  or 
caustic  lime  and  carbonate  of  soda.  Correction  by 
means  of  can.stie  lime  (Porter  and  Dixon),  or  with 
chloride  of  barium  and  lime  (De  Haen),  is  not  so  satis- 
factory, as  iu  both  methods  the  remaining  hardness  is  not 
reduced. — J.  F.  C.  S. 


Study  on  the  Fixinij  of  Ahimina  Mordants  on  Cotton. 
Kgmont  Kutschera  and  Adolf  Utz.,  Mittheilungen  des 
Tech.   Gew. -Museums,  August,  1S86. 

It  is  the  aim   in  this  paper,  firstly,  to  search  for  a  com- 
pound of  alumina  which  e.xhihits  specially  favourable 


properties  as  a  mordant;  secondly,  to  determine  which 

fixing  agent  is  best,  and  under  what  conditions  it  is  best 
applied. 

The  conditions  of  all  expcrimcn's  were  as  far  as 
possible  the  same,  as  regards,  for  example,  the  concentra- 
tion and  temperature  of  the  liquids,  <luration  of  their 
.action,  etc.  Experiments  were  made  with  the  following 
compounds  : — 

(1.)  Al.,(.S0j)3,lSIL0. 

(2.)  Al.,(S()4).(<'dI/yj. 

(3.)  A1,(S04)(C,H,0,),. 

(4.)  AI.,(C,H30.,)„. 

(5.)   AI.:(S(J4)..(01I),. 

(6.)  AI.(IS(_)0(C::H3O,)a(UH). 

(7.)  AUOiNa.j. 

Such  a  concentration  of  the  mordant  Mdution  was  used 
as  yielded  a  good  alizarin  led;  each  contained  exactly 
the'same  amount  of  alumina,  which  corresponded  to  that 
contained  in  a  solution  of  SOgrms.  Al.j(S0j3  jier  kilo,  of 
mordant  solution.  Nos.  '_',  3,  4  were  i]repare<l  from 
the  calculated  .amounts  of  sulphate  of  alundna,  and 
respectively  1,  2,  3  oiuivalents  of  lead  acetate.  For 
example,  No.  2  is  prepared  thus  :  SOgrms.  Alj(S04):i  are 
dissidved  in  warm  water,  and  2t>'38grms.  of  rij(C..  HjO^jj 
are  also  dissolved,  the  solutions  are  cooled  and  mixed 
together. 

Al,{SOJ3+18aq-^^b(C,HaO.,).,  =  AL(SO,)„(C.,^,0,)■J 
-l-l'bSO.-l-lSaq; 

the  mixed  solutions,  which  now  contain  22-68grms. 
rbSO.,  are  diluted  with  water  till  the  whole  weighs 
1022CSgrms.,  and  then  only  filtered,  lluis  avoiding  loss 
of  actual  mordant,  which  would  occur  if  HItered  jiievions 
to  dilution.  No.  5  is  jirepared  by  adding  a  cold  solution 
of  soda  crystals  to  a  cold  concentrated  scdiition  of 
AI,(S04)3  till  tlie  prcciiiitate  first  foimed  redissolyes. 
This  mordant  solution  naturally  contains  sodium 
sulphate.  No.  6  is  prepared  by  adding  the  calculated 
amount  of  soda  crystals  solution  to  sulphate  of  alumina, 
then  adding  a  solution  of  lead  acetate.  No.  7  is  ordinary 
aluminate  of  .soda,  containing  24-1  per  cent.  AU();i,  of 
which  32grnis.  correspond  to  oOgrnis.  AI„(SU.,)3. 

Padduui.—ViiT  the  experiments,  cotton  cloth  was 
padded  by  hand,  with  the  various  mordant  solutions, 
using  every  jireeaution  to  ensure  that  a  given  surface  of 
the  material  should  contain  an  ecjuivalent  amount  of 
mord.ant  soluti(m.  A  slight  error  is  unavoidable,  as  is 
already  shown  by  L.  Liechti,  owing  to  the  slight  unequal 
dissociation  of  tlie  various  mordant  solutions  duiiiig  the 
padding  process,  and  also  to  the  fact  that  it  is  impo.ssible 
to  pad  the  middle  and  sides  perfectly  equal. 

Fixing. ~'\:\\(t  subsequent  fixing  is  effected  in  two 
stages  :  1st,  exposure  to  air  (ageing)  ;  2nd,  the  passage 
through  ditt'erent  alkaline  baths.  After  the  first  opera- 
tion the  padded  samjiles,  dried  in  the  cold,  are  hung  in  a 
warm  moist  atmosphere  at  the  nsual  temperature 
(34°  C.)  for  48  hours.  In  studying  the  action  of  the 
Hxiug  hath,  three  points  were  observed— the  concentra- 
tion of  the  bath,  the  temperature,  and  the  duration 
of  action.  Having  previously  learnt  that  logrms.  of 
sodium  phospliate  per  litre  gave  good  results  the 
question  of  concentration  was  not  further  studied,  and 
the  other  fixing  materials  were  calculated  so  as  to 
contain  an  equivalent  proportion  of  alkali,  as  follows : 
15grms.  sodium  phosphate,  Sgrms.  ammonia  (18  per 
cent.),  rigrms.  soda  crystals,  4-4grnis.  commercial 
ammo'ninur  carbonate,  32"4cc.  sodium  silicate  34"  1!., 
lG-8grnis  sodium  arsenate.  The  following  were  taken 
arbitrarily  as  recommended  in  works  on  dyeing  :  oOgrnis. 
chalk,  15grms  soap,  20grms.  lime  (per  litre  of  water). 
Previous  experiments  made  with  ammonium  carbonate 
showed  that  a  better  result  was  obtained  by  using  a 
larger  amount  than  the  4-4grKis.  indicated  above,  hence 
a  second  series  of  the  solutions  were  made  equivalent  to 
20"rins.  sodium  phosphate  per  litre.  The  authors  studied 
the  action  of  the  fixing  bath  at  three  temperatures— viz., 
in  the  cold  (12— 15'),~  a  medium  temperature  (45—50°), 
and  lastlv  the  boiling  point ;  and  one  noteworthy  result 
ohtained'is  that  all  lixing  agents  at  high  temperatures 
have  a  greater  or  less  solvent  action,  proving  therefore 
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that  the  well-known  unsatisfactory  results  obtained  by 
fixing  at  the  boiling  point  are  not,  as  was  formerly 
believed,  owing  to  tlie  deliyilration  of  the  fixed  AI.O3, 
whicli  thus  became  inactive,  l)ut  to  tlie  fact  that  a 
portion  had  been  striii|>eil  oil'.  Only  in  the  case  of  lixing 
with  lime  could  it  be  concluded  'that  a  iiortiun  of  the 
fixed  alumina  had  licen  rendered  inactive.  The  duration 
of  action— I.e.,  p,ass,age  in  the  lixing  bath— lasted  live 
minutes,  thus  securing  complete  action.  After  the 
fixing  the  samples  are  carefully  washed,  then  divided, 
one  portion  being  used  to  estimate  the  alumina  contained 
in  a  given  area,  tlie  other  being  dyed  with  alizarin. 

Dyeing.  —  Samples  were  dyed  with  an  excess  of 
alizarin,  then  squeezed,  dried,  and  steamed  for  three- 
quarters  of  an  hour  without  pressure(see  abstract,  ji.  o'Jo), 
lialf  the  dyed  samples  were  then  soaped  at  the  boil  for 
fifteen  nunutes,  and  the  amount  and  quality  fixed  on 
the  fibre,  or,  in  other  words,  the  mode  of  action  of  each 
fixing  agent,  was  judged  of  by  the  appeaiance  of  the 
dyed  and  soaped  samples. 

Analysis. — Asa  general  result  of  these  experiments, 
the  authors  recommend  the  mordant  Al..,(S0i),j(0H)5  as 
the  best,  because,  next  to  Alj(SOJ.,,  it  is  the 
cheapest;  its  solutions,  either  concentrated  or  dilute, 
keep  well,  and  give  good  results  on  dveing.  The 
mordant  AljfSOjj  is  fixed  with  difficulty,  and  gives 
dull  tones  of  colour  on  dyeing.  Pure  alumina  acetate  is 
not  to  be  recommended,  owing  to  its  expense,  and 
because  it  gives  no  better  result  than  Xos.  2  and  .S. 
The  results  of  the  various  fixing  baths  are  as  follows  : 
(«)  U  atir. — Aluminium  sulphate  by  mere  exposure  to 
air,  and  afterwards  washing  in  th"e  water,  dejiosits 
only  12  per  cent,  of  alumina  on  the  fibre  ;  on  the  other 
hand,  the  whole  of  the  alumina  in  Nos.  2  and  4  is  fixed. 

(6)  Ammonia  as  a  lixing  agent  gives  poor  results; 
this  is  not  surprising,  since  alumina  is  so  readily  soluble 
in  this  liquid. 

(c)  C((;-6oHrt/c  o/5o(/fr.— Although  gooil  results  might 
have  been  expected  from  this  hath,  they  are,  on  The 
contrary,  very  poor;  the  cause  of  this  may  possibly  bo 
that  the  evolution  of  carbonic  acid  forces  oil'  aiuiiiina 
from  the  fibre.  In  the  most  favourable  instance  only  10 
to  12  per  cent  of  the  alumina  is  fixed. 

(rf)  Ammonium  Cai-fmuatc  gives  the  best  result  both  as 
to  the  amount  of  alnndna  fixed  and  the  beauty  of  colour 
produced,  the  best  results  l}eing  obtained  in  the  cold, 
since  the  salt  is  decomposed  even  at  CiO''  C. 

(c)  Sodium  Phospliate  gives  the  next  best  results  after 
ammonium  carbonate.  This  fixing  bath  gives  almost 
equally  good  results  even  at  the  boil.  Whenever,  there- 
fore, a  warm  fixing  hath  appears  to  be  necessary  as  in 
the  fixing  of  printed  tliickened  mordants,  the  use  of 
sodium  phosphate  is  to  be  recommended. 

(/)  Sodium  Silicate  also  gives  very  good  results.  At 
a  higher  temperature  it  has  a  greater"soivcnt  acti.on  than 
phosphate.  The  temperature  to  lie  recommended  hoth 
in  the  case  of  phosphate  and  silicate  is  45*'  C. ,  since  the 
solvent  action  commences  from  tlds  point.  The  phos- 
phate gives  better  colours  than  silicate. 

(.7)  Sodiuni  Arsenate,  though  so  clo.sely  related  to 
phosphate,  gives  much  worse  results. 

(/i)  Chalk  at  4.5'  gives  very  good  results  with  mordant 
No.  a,  hut  at  the  boil  it  is  absolutely  injurious.  The 
unsatisfactory  result  may  possibly  be  owing  to  the 
formation  of  basic  calcium  aluminate,  as  in  the  case  of 
lime. 

(»■)  Lime. — Although  analysis  shows  that  a  large 
amount  of  alumina  is  fixed  very  irregularly,  dull  iiinks  are 
obtained,  and  since  the  same  result  is  obtained  111  cohl  as 
well  as  in  warm  baths,  it  is  not  due  to  a  pas.sive  state  of 
the  alumina  caused  by  dehydration,  hut  to  the  fornuition 
of  calcium  aluminate,  which  prevents  the  iormation  of 
the  colour-lake.  \ 

(k)  Soap  gives  unsatisfactory  results.  o{ly  a  small 
quantity  of  .alumina  is  fixed,  and  the  colour  is  irregular 
and  poor,  evidently  due  to  the  aluminium  oleate  melting 
and  being  paitially  removed  as  an  emulsion. 

(/)  Ammonium  Chloride  \ised  only  in  connection  with 
sodium  aluminate  produces  good  results,  as  may  be 
exiiccted.  If  the  solution  he  too  concentrated  the  effect 
is  injurious. 


General  Coneliisions. — From  these  results  it  is  rery 
evident  that  boilini;  fixing  baths  are  very  injurious, 
a  fact  already  well  known  to  practical  "men.  The 
exjdanation  hitherto  accepted  is  that  at  100'^  C.  tlie 
alumina  hydrate  loses  water,  and  that  the  dehydrated 
alumina  remaining  on  the  fibre  is  inactive  ami  unsuited 
for  the  formation  of  the  colour-lake.  The  authors' 
experiments  show  that  this  idea  is  false,  and  that  really 
alumina  hydrate  itself  is  removed  from  the  iilire. 
Kxperimeut  shows  that  alumina  preci]>itatcd  at  100°  C, 
and  boiled  for  a  long  time  with  water,  loses  only  one 
molecule  of  water  ;  total  dehydration  of  alumina 
h^-drate  only  takes  place  at  very  high  temperatures. 
Noteworthy  conclusions  arrived  at  are,  that  besides  the 
sulphate  acetates  already  used  in  jiractice,  the  basic 
sulphates  and  sulphate  acetates  deserve  attenticm  ;  that 
the  excellence  of  sodium  phosphate  and  chalk  as  fixing 
agents,  as  already  employed  in  special  cases,  is  fully 
confirmed  ;  and  that  ammonium  carbonate,  if  the  price 
allowed,  would  also  rank  with  them  as  one  of  the  best 
fixing  agents  for  alumina. — \V.  It. 


On  the  Injluenee  of  Steaminrj  on  the  Fastness  of  Colour- 
lakes  after  Dyeing.  E.  Kutscheraand  A.  Utz.  Mit- 
theilungen  des  Tech.  Gew. -Museums,  August,  1886 

Having   frequently    made  the  observation   that   when 
dyed  patterns  are  dried    and  steamed  they  are  faster 
to  soaping  than  those  which  are  not  steamed,  anexplan.'i- 
tion  of  the  cause  was  sought  for.     The  observation  was 
made  with  aniline  colours  dyed  on  antimony  tannate  or 
on   catechu  grounds,    further  with    alizarin    and  other 
colours  dyed  on  aluininiuin,  iron  or  chromium  mordants. 
The  greatest  im]irovement  is  always  noticed  when  the 
dye-baths   are  exhausted  at  a  tow  temperature.      Two 
suppositions  for  such  a  change  may  be  oll'cred.     First, 
that  the  mordant  itself,  or  the  colour  lake  already  fully 
formed  in  the  dye-bath,  is  simply  better  fixed   upon  the 
fibre  ;  or,  secondlv,  that  during  the  dyeing  operation  the 
colour-lake  is  incomplctdv  furmed,  and   unly  coin]iletcd 
during  the  subsequent  steaming.      If  the  first  sup|iosilion 
is  correct,  then  the  amount,  both  of  mordant  and  colouring 
matter    present    in    the    lilirc,    would    he  larger   after 
steamin.g    than    before  ;    if    the   second    supposition    is 
correct,  then  the  amount  of  mordant  on  the  fibre  would 
be  the  same    both  before  and  after    steaming,  and  the 
deeper  colour  would  be  simply  due  to  a  larger  quantity 
of  colouring   matter   having  been   taken  up.      A   trial 
was    made   b.v   mordanting    cloth    with    three    ditrcreut 
amounts  of  chromium  mordant  and  dyeing  with  alizarin. 
The   cloth    was  then    divided   into  two    parts,  one  was 
dried   ami  steamed,  the  other  not.      Finally   both  were 
soaped,  and  the  chromium  estimated  in  e(iual  portions 
of  the  two  patterns.     In  two  cases  the  steamed  patterns 
contained  an  increase  of  chrominni,  but   the  shades  of 
the  patterns   were  proportionately    much   deeper    than 
conhi  he  ascribed  simply  to  the  increase  of  chromium,  and 
in  a  third   case    where   the  steamed    pattern    contained 
less  chromium  the  '.one  of  the  dyed  cohuir  was   never- 
theless deeper,    hence    the  authors  concluded  that  the 
second   supi>o.sition   is  the  most   likely   one— viz.,  that 
the   steaming  renders    the  coloui    faster  to   soajdng  by 
coiiifdeting  the  formation  of  the  colour  lake  initialed  in 
the  dvebath.-W.  R. 


Chrt/samin  as  a  Mordant.     M.  G.  Galland.     Rull.  Soc. 
Ind.  Mulhouse,  1886,  272. 

CllRYS.VMlN,  which  is  (djtained  by  the  action  of  salicylic 
acid  on  diazotised  benzidine— its  formula  is  (COl)H)(llH) 
U„H,-N,C,H.-C,H,N,-Cjr,(OII)(CU01I)-uot 
only  dves  cotton  without  a  mordant,  but  may,  accord- 
ing" to  kuucht  (Bradford),  even  serve  as  a  mordant  for 
methylene  blue,  safranine  and  aniline  green.  The 
author  has  u>ed  chiysannn  and  similar  colours,  such  as 
bcnzo-purpurin  and  azoblue,  as  mordants  for  various  dyes 
with  the  following  results :— Two  minutes'  immersion  in  a 
batli  containing  Igrni.  chrysamin,  25  litres  water,  and 
25grms.  sodium  phosphate  for  each  square  meter  of  the 
fabric,  gave  a  canary-yellow  shade.     The  best  results 
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were  obtained  with  triphenylcarbinol  derivatives, 
particularly  with  Victoria  blue,  it3  dark-blue  shades 
resistinc  better  than  the  others  a  soap  bath  for  1^  hours  at 
70"  C.  The  shades  obtained  with  aniline  violet  do  not  re- 
sist a  soap  bath  so  well,  and  if  produced  by  magenta,  methy- 
lene blue,  malachite  green,  Bisniark  brown,  or_safranine, 
they  are  entirely  decomposed  by  a  soap  bath  at  70'.  Other 
colours,  such  as'Coupier'sgrey,  thephthaleinderivatives— 
eosin,  erythrosin.  cterulein  ;  anthraquinone  derivatives- 
alizarin,"  nitroalizarin  ;  anthraquimdine  derivatives- 
alizarin  blue  and  the  natural  colours— logwood,  Lima- 
extract,  cochineal,  etc.,  are  not  fixed  so  well,  or  not  at 
ail.  and  are  all  entirely  destroyed  by  s^ap.  Benzo-pur- 
purin  and  azo-blue  behave  tow.ards  aniline  and  anthracene 
colours,  as  also  to  the  natural  colours,  like  chrysamin, 
but  the  shades  produced  by  the  latter  are  faster.— A.  11. 


Improvements  in  Apparaiiis  for  use  in  Dyeinrj  or  Treating 
Woven  Fahries.  Titus  Salt,  S.altaire,  Yorkshire. 
Eng.  Pat.  13,029,  Oct.  29,  1SS5.  8d. 
In  the  usual  apparatus  for  dyeing  plush  velvet  or  other 
pieces,  a  winch  frame  is  pusheil  along  the  top  of  the  dye- 
vat  and  the  winch  turned  on  its  axis  by  hand  power. 
In  the  improved  apparatus  these  movements  are  auto- 
matically produced  by  belting  driven  by  steam  or  water 
power.  '  Four  claims  are  made  with  regard  to  the 
arrangement  of  difl'erenl  parts. — T.  L.  B. 


Improvements  relatinff  to  the  Dyeing  of  SiU:,  Wool  and 

other  Substances.     'W.   R.    Lake,  Middlesex.      From 

Madame   Veuve   Gaillot,    Lyon,   France.     Eng.    Pat. 

13,214,  November  2,  1885.     (id. 

A   DYE-B.\TH    is    prejiareil    by  boiling  roasted  chicory 

in  water,  the  jiroportions  given  being  "one  glass"  of 

chicory  powder  to  the  litre.       The  goods  are  dyed  at 

the  boil,  fast  shades  varying  from  pale  straw  to  chestnut 

brown,    being  produced   without   any   mordants.     The 

residue  can  be  used  as  a  blacking  or  polish. — T.  L.  B. 


Improvements  in  Bleaching  Cotton,  and  Apparatus 
therefor.  John  C.  Clayton.  From  La  Societe  Leblois, 
Piceui  et  Compagnie,  Paris.  Eng.  Pat.  14,687,  Nov. 
28,  18S5.     Sd. 

Instead  of  bleaching  spun  cotton  in  the  form  of  thread 
in  skeins  or  on  cops,  the  unspun  cotton  is  treated  in  the 
state  of  carded  sliver.  The  various  operations  are  con- 
ducted in  a  specially  constructed  vacuum  chamber,  the 
sliver  being  carefully  packed  in  open-work  bo.xes  ; 
drawings  are  given  of  the  various  apparatus.  The 
bleaching  is  completed  in  two  days,  the  operations  being 
as  follows  : — 

The  cotton  is  expo.sed  to  the  action  of: — I.  A  bath 
containing  1  per  cent,  of  quillaria  saponaria  and  J  per 
cent,  of  oxalic  acid.  II.  A  special  lye  made  as 
follows  :  To  90  litres  of  "lye"  marking  30—32"  BiS.,  add 
10  litres  of  chloride  of  lime  solution  of  10  cidorometric 
degrees,    and    ahout   3grms.    potassium    permanganate. 

III.  To  a  bath  of  hypocldorite,  preferably  a  neutral  one. 

IV.  To  a  washing  bath  containing  1  to  2  per  thousand 
of  ammonia.     V.  To  clean  water. — T.  L.  B. 


A   Novel  Process   of  Dyeing    Wool   and  other   Textile 

Materials  in  Spools  or  Bobbins  and  other  Forms,  and 

Apparatus  in  connection  therewith.     W.    E.  Gedo-e, 

London.     Eng.  Pat.  8317,  June  2.3,  1886.     8d. 

In  special  apparatus,  drawings  of  which  are  fully  given, 

the  dyeing  is  effected  under  the  i)ressure  of  a  column  of 

the  dye   liquor   above   the   goods   being   treated.      The 

construction    of    the   apparatus   permits    the    liquid    to 

circulate  methodically,  the  direction  of  the  flow  being 

clianged  at   the   de.sired   moment  by  a  simple  play  cS 

cocks,  thus  ensuring  equal  and  perfect  penetration  o"f  all 

"■"  spools  or  bobbins,  etc.      Four  claims  are  made. 

-T.  L.  B. 


Improvements  in  Machines  fen-  Washing  Wool  and  other 
similar  Materials.  Alexandre  Deletombe  and  Am(5d(5e 
Prouvost,  lloubaix,  France.  Eng.  Pat.  9635,  July  26, 
1SS6.  Sd. 
Forks  of  the  kind  used  in  ordinary  circular  washing 
rakes,  are  so  adapted  to  two  endless  idiains  passing  over 
two  p.airs  of  wheels,  and  through  guides  from  end  to  end 
of  the  bath,  that  having  seized  the  wool,  they  remain 
in  an  upright  position  until  they  reach  the  end  of 
the  bath,  when  they  raise  the  wool  and  deposit 
it  on  the  feeding  cloth  of  the  wringing  press,  returning 
then  to  recommence  work.  As  the  movement  of  the 
forks  is  rectilinear,  the  change  of  the  surfaces  in  contact 
is  greater  than  in  ordinary  machines,  a  better  scouring 
fakes  place,  whilst  the  wool  is  less  "fatigued"  and 
twisted.     Drawings  are  given. — T.  L.  B. 


Tn.— ACIDS,  ALKALIS,  AND  SALTS. 

Improvements  in  the  Manufacture  of  Soda  by  the 
Ammonia  Prucc-is.  H.  Schreib,  Salzullen.  Dingl. 
Polyt.  J.  26L  349-361. 

In  the  usual  mode  of  working  the  ammonia  soda  process 
only  60  per  cent,  of  the  sodium  chloride  is  converted  into 
sodium  bicarbonate.  A  portion  of  the  ammonia  present 
escapes  the  reaction  with  sodium  chloride,  and  is  precipi- 
tated as  ammonium  bicarbonate.  In  order  to  better 
utilise  the  sodium  chloride,  and  also  the  app.aratus, 
sodium  chloride  in  a  solid  form  is  brought  into  the 
carboniser,  while  the  ammoniacal  brine  is  treated  with 
carbonic  dioxide.  The  chloride  dissolves  in  the  propor- 
tion as  the  bicarbonate  is  precipitated,  decomposing 
ammonium  bicarbonate  and  forming  another  quantity  of 
sodium  bicarbonate.     To  introduce  the  sodium  chloride 


the 


a  vessel  I?,  holding  the  salt,  is  in  connection  with  the 
carboniser  A.  By  shutting  off'  c.  and  blowing  air  into  B, 
the  liquor  in  B  is  forced  back  into  A,  and  after  closing  e, 
B  can  be  charged  afresh  with  salt  without  interrupting 
the  process.  The  sodium  bicarlionate  precipitate  in  the 
carboniser  is  se[)arated  in  the  usual  m.anner,  whereas 
the  mother-liquor,  which  chieffy  contains  sodium  and 
ammonium  chloride,  is  saturated  with  ammonium  car- 
bonate, solid  sodium  chloride  being  present.  The  latter 
dissolves,  whereas  ammonium  chloride  is  precipitated  and 
removed  by  filtering.  The  mother-liquor  now  running 
off' contains  from  20  to  25  per  cent,  ammonium  carbonate, 
24  per  cent,  sodium  chloride,  and  9  per  cent,  ammonium 
chloride,  and  re-enters  the  cycle  of  operations  by  being 
treated  with  carbonic  dioxide  in  the  carboniser,  and  so 
forth.  The  ammonium  carbonate  required  in  this  process 
is  prepared  from  the  ammonium  chloride  precipitate  and 
ground  limestone. — S.  H. 
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On  the  Co)i(!ifio}is  necessary  for  obtaining  Hydrochloric- 
Acid  ahsolutcly  free  frohi  Arsenic  by  menus  uf  Hydro- 
gen Sulphide.  Kobert  Otto.  Cliem.  Zeit.  Ken.  10, 
169-170. 

Thk  author  Je.scribes  more  at  len^tli  a  mellmd  for  pre- 
parini;  liydrocliloric  acid  perfectly  free  from  arsenic, 
which  he  has  already  f,'iven  in  tlie  Otii  edition  of  F.  T. 
Otto's  "Anleitnnr;  znr  Krriiitthin^;  ilcr  (Ufte,  etc.."  Tlie 
author  and  his  pupils  havi^  found  the  iissuiiiption  to  he 
erroneous,  that  otlierwi.se  jierfectly  pure  hydrochloric 
acid  (sp.  gr.  1-10— ri2),   if  treated  repeatedly  with  snl- 

hnretted  hydrogen,  may  he  freed  entirely  from  arsenic. 

ut  Dr.  Bannow  has  observed  that  crude  spirits  of  .salt 
may  be  nbtainiMl  free  from  arsenic,  by  careful  treatment 
with  sulphuretted  hydrogen,  and  tl;e  author  has  ascer- 
tained the  additional  fact  that  the  last  traces  of  arsenic, 
which  are  not  i)reeipitated  in  pure  commercial  acid  by 
snlphuretted  hydrogen,  readily  separate  as  sulphide,  if 
the  acid  be  previously  mixed  with  a  certain  quantity  of 
any  substance  which  reacts  with  H,S,  and  forms  an  in- 
soluble body  with  it.  Such  substances  being  invariably 
contained  in  crude  acid,  this  is  the  reason  why  the  latter 
is  so  easily  puriticd.  Washed  snlijhuretted  hydrogen 
gas  is  ji.assed  into  the  crude  acid,  after,  if  necessary, 
diluting  to  a  sp.  gr.  of  1'1'2,  the  latter  being  continually 
agitated.  When  the  aciil  smells  distinctly  of  the  gas,  it 
is  left  in  a  closed  vessel  for  24  hours  at  a  temperature  of 
30 — 40',  and  this  treatment  repeated  until  the  acid  con- 
tains an  excess  of  suljihuretted  hydrogen.  When  per- 
fectly clear,  the  solution  is  decanted  and  filtered,  and 
the  acid  distilled  to  remove  other  imjinrities.  The  first 
portion  of  the  distillate,  which  still  contains  snlphiiretted 
liydrogen,  is  collected  separately.  Then  iierfectly  jiure 
hydrochloric  acid  comes  over,  until  only  ,'^  of  theoiiyinal 
liuid  remains  in  the  retort.  luo  litresofcrude  hydrochloric 
acid,  to  which  Olgrni.  arsenious  acid  was  purpose'y 
added,  the  author  could  not  detect  traces  of  arsenic,  after 
treating  in  the  above  way.  Under  certain  circumstances, 
then,  minute  traces  of  arsenic  cannot  be  detected  with  sul- 
phuretted hydrogen.  On  the  other  hand,  it  must  not  be 
forgotten  that  in  judicial  examinations  a  tluid  is  obtained 
by  the  destruction  of  organic  matter  witli  hydrochloric 
acid  and  potassium  chlorate,  which  contains  substances 
giving  insoluble  precipitates  with  suljihuretted  hydrogen, 
and  it  may  conseiiuently  be  taken  for  granted  that  all 
arsenic  is  separated.  The  author  believes  that  all  traces 
of  arsenic  contained  in  otherwise  pure  sulpluirio  acid 
cannot  he  removed,  but  that  this  might  occur  if  a  larger 
aiuonnt  of  arsenious  acid  or  other  body  which  would  be 
precipitated  by  sulphuretted  hydrogen,  were  added. 

—A.  R. 


Mannfdciurc  of  Mrrciiry  and  Suljihurons  Acid  from 
Zinc-hlendc  at  Ubcrhauscii.  F.  liellingrodt.  Chem. 
Zeit.  10,  1030. 

The  blende  containing  0'02  per  cent,  mercury  is  roasted, 
and  the  sulphurous  acid  given  ofi'  converted  into  sulphuric 
acid.  It  was  found  that  the  dust  deposited  in  the  tines 
from  the  kilns  to  the  towers  and  (-hanibers  contained 
6  to  7  l)er  cent.  Hg. ,  and  that  the  sludge  of  lead  sulphate 
at  the  bottom  of  the  chambers  contained  4  per  cent.  llg. 
The  mercury  is  extracted  from  both  lluedust  and  lead 
sulphate.  A  portion  of  the  gases  from  the  roasted  ore  is 
aii[iUecl  to  the  manufacture  of  anhydrous  sulphurous  acid 
and  sulphur.  Tlie  gases  are  made  to  ascend  a  coke- 
tower,  which  is  supplied  with  water.  A  solution,  con- 
taining from  l'2to  12.^kg.  SO^  per  cubic  metre  of  water 
is  obtained,  which  is  dciuived  of  its  sulphurous  acid  by 
heating.  After  condensing  the  steam  and  drying  the 
gas  in  a  tower  iiUed  with  solid  calcium  chloride,  it  is 
compressed  in  a  pump  to  liijiiid  sulplmrcuis  acid.  Tlie 
decomposition  ot  suljihurous  aciil  into  sulphur  is  ])er- 
fornie<l  in  two  retorts,  one  of  which  is  tilled  with  coke 
and  the  other  with  firebrick.  IJoth  are  jdaced  side  by 
side  and  surrcmnded  by  lire-gases.  The  sul|iluirous  acid 
is  decomposed  chielly  into  carbon  dioxi<le  and  suliihur, 
which  is  conveyed  into  large  conilensing  chambers. 

-S.  U. 


Preparation  of  Hydrochloric  Acid  free   from  Arsenic. 
H.  Hager.     Pliarm.  Zeit.  ISSO,  31,  401. 

BECKl'iiTS  recommends  an  addition  of  ferrous  chloricte 
to  the  crude  acid  ;  then  by  distilling  fractionally  he 
separates  first  30  per  cent,  containing  arsenic,  and  then 
GO  [ler  cent,  acid  free  from  arsenic  ;  the  residue  in  the 
retort  not  being  used.  Now  the  author  found,  that  jthsof 
the  acid  wliicli  distilled  over  lirst  contained  arsenic,  that 
the  following  portion  contained  traces  of  ircjii,  the  pre- 
sence of  the  latter  being  easily  accounted  for,  as  ferric 
chloride  is  volatile  witli  hydrochloric  acid  gas  at  1 10°. 
The  following  method  is  recommendeil  :  Crude  spirits  of 
salt  are  treated  with  tinned  plate  chippings.  Arsenic 
separates  in  flakes,  and  the  acid  is  liltcreil  through  glass 
wool.  Or  the  aciil  is  treated  with  cojiper  chi|ipings,  to 
which  arsenic  firmly  adheres,  .so  that  it  is  merely  neces- 
sary to  decant  the  fluid.  It  is  safer  to  repeat  the  treatment. 
30  hours  are  necessary  to  entirely  remove  the  arsenic  if 
the  acid  is  only  macerated  with  the  chippings  ;  a  few 
hours  sulKce,  if  gentle  heat  be  applied. — A.  R. 


Ilemoviiig  Arsenic  from  Hydrochloric  Acid.  H.  Beckurts. 
I'harin.  Zei't.  ISSli,  31,  439. 

Thk  author  replies  to  some  remarks  of  Hager  on  the 
removal  of  arsenic  from  hydrochloric  ac'id  by  means  of 
ferrous  chloride.  It  was  not  his  object  to  give  a  method 
for  ]iroducing  acid  free  from  arsenic  suitable  for  pharma- 
ceutical )iurpo.>es,  but  r^ithcr  a  methoil  for  the -prod  net  ion 
of  an  acid  suitable  for  judicial  chemical  investigations; 
in  such  an  acid  the  presence  of  a  little  iron  is  not  preju- 
dicial. The  author  promises  to  investigate  Ilager's  pro- 
posal to  purify  the  acid  by  digesting  strips  of  copper  in 
it,  and  will  specially  seek  to  ascertain  if  the  acid  can 
thus  be  obtained  .sutilciently  free  from  arsenic  and 
copper. — J.  T. 

Notes    on    Hydruted    Sodium    Sulphides.     C.    Gtittig. 

J.  Prakt.  Chem.  34,  1880,  229-237. 
By  mixing  a  moderately  concentrated  aqueous  sodium 
hydrate  solution,  which  is  saturated  with  sulphuretted 
hydrogen,  with  an  equal  volume  of  a  sodium  hydrate 
solution  of  the  same  strength,  crystals  are  obtained, 
testing  Na.S  +  OHoO.  The  solution  of  those  crystals  is 
that  used  for  analytical  purposes.  Bottger  produced 
crystals  with  5H,0  by  treating  an  alcoholic  sodium 
hydrate  solution  in  the  same  manner  as  mentioned  above. 
The  author  tinds  that  if  the  conditions  of  working  are 
varied,  crystals  of  the  following  compositions  can  be  ob- 
tained :-\a.jS+5H.,0  ;  2.\a,S-l-  llHjO  ;  Na  S  +  ()H,0  ; 
Na2S-^91I3d.  If  sulphuretted  hydrogen  be  passed  into 
an  alcoholic  sodium  hydrate  solution  ot  a  specilic  gravity 
lying  between  0-900  and  0'933,  and  for  the  prep.aration 
of  whicli  alc(diol  of  90  per  cent,  to  97  per  cent,  is  em- 
ployed, a  copious  crystallisation  of  silky  needles  is  pro- 
diiced.  The  same  is  the  case  if  7.>  per  cent,  alcohol  be 
used,  and  the  specilic  gravity  of  the  solution  is  above 
0'9!)0  ;  or,  if  99  percent,  alcohol  be  used,  and  the  specific 
gravity  varies  between  0-90S  and  0910.  li  the  alcohol 
is  too  strong  (99  •«  per  cent. )  or  too  weak  ((ij  per  cent. ),  no 
formation  of  crystals  takes  place.  The  crystals,  how- 
ever, po.ssess  no  definite  character,  being  chielly  mix- 
tures of  two  hydrates,  which  can  be  SPi)arated  by 
fractional  crystallisation.  The  tables  on  p.  ,"i3.i  show  the 
results  and  details  of  .several  experiments.  'I'able  I.  con- 
tains the  tests  of  the  crystals  which  ajipcarcil  lirst— line 
needles.  Table  II.  contains  the  tests  of  the  crystals  which 
were  deposited  after  separating  the  first  crop.  They 
were  hirger  and  harder,  and  sometimes  granular  shaped. 
It  thus  aiipciired  that  the  specific  gravity  of  the 
alcohol  employed,  as  well  .as  the  strength  of  the  sodium 
liydrate  solution,  have  an  imjiortant  iiilluence  on  the 
liydration  of  the  crystals.  A  caustic  soda  solution,  for  the 
prep.aration  of  which  99  percent,  alcohid  was  used,  gave, 
with  sulphuretted  hydrogen,  crystals  which,  after  being 
left  in  the  mother-liquor  tor  28  days,  contained  20  Si5  per 
cent.  Xa,  correspcmding  with  the  formula  >;a...S  +  5H.^O. 
A  solution  made  up  with  75  per  cent,  alcohol  gave 
crystals   which,   left  in  the  mother-liquor  for  30  day.s, 
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tested  19-12  per  cent.  Na,  coriespondinf;  with 
Na»S  +  9HoU.  All  the  experiments  go  to  sliow  that  on 
treating  a  soilimn  liydrate  solution  in  strong  alcohol  with 
sulpluiretted    liydrogen,    crystals  of    Na.jS  +  6H„0   are 


tact  with  very  strong  alcohol,  they  gradually  lose  water, 
whereas  tliey  take  up  water  from  dilute  alcohol,  forming 
\a_.S  +  9H..U-  Any  of  these  compounds  recrystallised 
from  absolute  alcohol  yields  crystals  of  IS'aaS  +  oHjO; 


TABLE   I. 


Per  Cent. 

Specific  GKAViry. 

REMARKy. 

Na, 

S. 

H,0. 

Of 

Alcoholic 

NaOH 
Solution. 

Of  Alcohol 
employed. 

1. 

2. 
3. 
1. 

5. 
6. 

7. 
8. 
9. 

21-19 

21-21 

21-68 

24-20 

21-16 

24-62 

24-63 

24-8 

21-5 

- 

57-8 
58-18 

1-0-28 
1-028 
0-910 
0  995 
O-90S 
0-922 
0-922 
0  9'J2 
0-995 

0-901 
0-901 
0-795 
0-800 
0-795 
0-809 
0-809 
0-809 
0-8-0 

The  crystals  tested  were  made  from  solutions  freshly 
prepared.     Tliey  weic   at   once   separated    from   the 
mothor-liriuor,  pressed  between  filter-paper,  and  tested 
withottt  delay. 

The  crystals    were    in  the  mother  liquor  for  one  hour 
before  they  were  tested. 

The  tests  correspond  pretty  well  with  the  formula,  NaaS+CIljO,  which  rc(inires  :— 

Per  cent. 

Na    =    21-73 
S       =    17-20 
H-0  =    58-06 

TABLE   IL 


Per  Cent. 

Specific  Gravity. 

Remarks. 

Na. 

S. 

H2O. 

Of 

Alcoholic 

Nttua 

Solution. 

Of  Alcohol 

uuiltiojed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 

18-91 
19-2 

26-2 

26-2 

25-7 

■26-05 

25-45 

25-8 

25-2 

17-86 
18-17 

66-3 
67-1 

57-1 

57-4 
55-7 

0-995 
0-995 
0-995 
0-995 
0-925 
0-910 
0-915 
0-930 
0-910 
0-910 
0-905 
0-920 
0-998 

0-863 
0-858 
0858 
0-85S 
0-808 
0-808 
0-808 
0-808 
0-795 
0-795 
0-808 
0-809 
0-809 

Crystals  were  at  once  separated  fiora  the  mother-liquor. 
I  Crystals  remained  in  the  motliei -liquor  for  18  hours. 

■  Crystals  were  washed  with  99-8%  alcohol  for  some  time. 

S  was  dcterm  ined  as  liaSOi  |  crystals  were  at  once  separated 
S  was  determined  as  CdS     1     '■™'"  ^*>"  mother-liquor. 
Crystals  remained  in  the  mother-liquor  for  several  hours. 
Crystals  were  at  once  separated  from  the  mother-liquor. 
Crystals  remained  in  the  mother-liquor  for  8  hours. 

Crystals  were  at  once  separated  from  mother-liquor,  and 
washed  with  90°.'  alcohol  for  some  time. 

The  first  four  tests  correspond  with  the  formula,  NaiS+giloO,  which  requires :  - 

Per  cent. 

Na    =    19-17 
S       =    13-33 
H2O  =    6750 

The  remainder  approaches  more  closely  to  the  formula,  2Na2S+llHoO,  which  requires  :— 

Per  cent. 

Na    =    25-98 
S       =    18-09 
H      =    55-93 

formed  in  the  first  instance;  the  solution  gradually  he-    recrystallised  from  dilute  alcohol  they  form  Na,jS  + 911  U. 
coming  deprived  of  its  water,   then  deposits  crystals  of  i  Sulphuretted  hydrogen,  acting  on  a  concentrated  solution 
2Na.jS-fllH30,  and  afterwards  crystals  of  Na^S  +  SHjO.  I  of  sodium  hydrate  in  dilute  alcohol,  forms  NajS-fGHijO 
All   tliese  compound.?  disappear  if  the   action   of  sul- 1  in  the  first  instance,  and  afterwards  Na.2S  +  9HjO. 
phuretted  hydrogen  is  continued  too  long.     Left  in  con-  |  — S.  H. 

B2 


536 


THE  JOUKNAL  OF  THE  SOCIETY  OF  CHE:MICAL  INDUSTRY.       loct.  29.  im. 


Improvements  in  Plant  or  Apparatus  to  he  vsed  in  the 
Treatment  of  Re^idmih  from    Copper    Works    mid 
Chlorine  Mamifat-ture  to  obtain  Pigments  and   Sul- 
phate of  Lime.      G.    L.    Wigg,  M.    Steele,    and  W. 
Wigg,  "Kuncorn.       Eng.  Tat.   11,129,   Sept.   19,  1885. 
8(1. 
Both    pigments    and   sulphate   of    lime  are  prepared 
from   residuals,  such  as  suliiliato  of  iron  liquors  from 
copper  and  other  works,  and   calcium    cliloride    liquor 
from  the   Welihm  chlorine  process.       The  first  part  of 
the  plant  consists  of  precipitating  and  washing  vessels 
provided  with    mechanical  agitators,  so  arranged  that 
the  contents  can  he  run  fniui  one  part  to  another  hy 
gravitation.     The  second   part  relates  to  api>aratus  for 
oxidising  and  filtering  precipitated  iron,  and  is  also  pro- 
vided with  areverberatory  furnace  to  dry  the  precipitate. 
Means  are  then  provided  for  the  further  treatment  of 
oxidised  iron,  consisting  of  a  comhination  of  horizontal 
millstones,  a  washing  ve.ssel,  a  drying  bed,  a  lixiviator, 
and  a  roller  mill. — S.  H. 


Improvements  in  the  Mannfactiire  of  Sulphur  and  Ferric 
Oxide  from  Alkali  Waste  by  menus  of  MctitllU- 
Chlorides.  P.  Mawdslcy,  Flint  ;  and  T.  Macfarlaiie, 
Montreal.     Eng.  Pat.  11,178,  Sept.  19,  1885.    (id. 

"  Yellow  liqxiors  "  of  20°  Tw.  are  prepared  hy 
lixiviating  partially-oxidised  alkali  waste.  The  .solution 
of  calcium  sulpliide.s  thus  obtained  is  treated  with  iron 
chloride  solution  from  copper-extracting  works,  or  other 
sources.  A  black  precipitate  is  formed  consisting  of  iron 
proto-sulphide  and  free  sulphur,  which  is  filtered,  washed 
and  dried  at  a  low  temperature.  The  result  is  a  coarse 
black  powder  containing  about  70  jier  cent,  of  hydratcd 
iron  proto-sulphide,  ancl  .30  per  cent,  of  free  sulphur. 
The  mass  is  introduced  into  a  small  furnace,  heated  to 
low  redness  and  constructed  on  the  same  principle  as  the 
"  blind  roaster"  used  in  manufacturing  salt-cake.  The 
charging  doors  are  then  carefully  luted,  and  the  heat 
being  continued,  the  fiee  sulphur  is  sublimed  anil  carried 
over  into  a  condensing  chamber.  .Vfter  the  free  sulphur 
has  been  driven  oil',  air  is  allowed  to  have  access  to  the 
furnace,  when  the  sulphur  of  the  iron  proto-sulphide 
ignites,  forming  sulphur  dioxide,  which  is  used  for  pro- 
ducing sulphuric  acid  in  the  ordinary  manner.  After 
this  calcination  the  residue  consists  chictly  of  ferric 
oxide  in  a  very  line  state  of  division,  and  well  suited  for 
use  as  a  pigment.  Analogous  results  may  be  obtained 
by  the  use  of  other  metallic  chlorides,  such  as  zinc  or 
manganese  chloride. — S.  H. 

YIII.— GLASS,  POTTEET,  AND  EARTHENWARE. 

huproremoits  in  the  Process  of  Gildim/  Glass,     James 

Pratt,  London.     Eng.  Pat.  12,014,  Oct.  9,  1SS5.     (id. 
The  inventor  cleans  glass  surfaces  with  chloride  of  tin — 

Eours  thereon  the  gilding  solution,  the  glass  being 
Bated  and  inclined — preferably  after  the  manner  de- 
scribed in  No.  515  of  1S82.  The  gUding  solution  is  pre- 
pared from  chloriile  gold,  3  jiarls;  caustic  soda,  1  (lart  ; 
glycerine  diluted,  and  niannite.  The  film  of  gold  is 
thickened  and  prescr\ed  by  a  backing  of  silver — de- 
posited from  the  usual  silvering  solution. — T. 


Improvements  in  the  Manufaclvrc  of  Articles  of  Glass, 
Porcelain,  Earthemeare,  and  the  like.  Jean  Marie 
Beurel,  Paris.     Eng.  Pat.  1-1,402,  Nov.  25,  1885.     4d. 

Thi.s  invention  is  a  mode  of  preventing  accidents  result- 
ing from  the  breakage  of  glass,  ]»  rcehiin,  and  similar 
articles  by  introducing  wire  network  into  the  glass 
while  it  is  in  a  melted  or  plastic  state. — T. 


IX.— BTJILDIM  MATERIALS,  CLAYS.  MORTARS, 

AND  CEMENTS. 

On   the   3Iauiifacture  and   Testinrj  of  dement.     Dingl. 
Polyt.  J.  261,  344-:i49. 

W.    Joy,  Northfleet,  proposes  the  introduction  of  the 
cement  mixture,  in  a  pasty  state,  into  the  furnace.  The 


niateiials,  mixed  with  small  coal  or  coke,  are  ground 
up  with  water,  and  the  moist  mixture  is  thrown 
on  the  top  of  a  heated  charge,  so  that  the  course  of  the 
fire-gases  is  obstructed,  tliercby  causing  a  change  of 
current  with  each  addition  of  the  mixture.  It  is  thought 
to  produce  by  this  means  a  more  complete  calcination 
of  the  mass.  The  same  article  gives  the  standard  tests 
adopted  by  the  .Association  of  German  Cement  Manufac- 
turers for  the  uniform  delivery  and  examination  of  I'ort- 
land  cement.  The  rules,  which  are  too  extensive  to  be 
suitable  for  abstraction,  deal  with  (1)  p.acking  up  and 
weight,  (2)  setting-time,  (3)  ccmstancy  of  volume,  (4) 
fineness,  (5)  power  of  binding,  ((i)  iuoparati<m  of  samples 
of  neat  cement  and  of  cement  .and  sand  mixtures  to 
determine  the  power  to  resist  ditlerent  kinds  of  stress. 

-S.  H. 


Improved  Composition  or  Cement  for  -use  in  jointing 
StoncAoarc,  Concrete,  etc.  W.  Hassall,  Beeston.  Eng. 
Pat.  11,001,  IScpt.  l(i,  1885.     4d. 

For  use  in  making  castings  and  the  like,  oxide  of  iron 
from  gas  purihers  is  mixed  with  gas-tar  or  pitch,  com- 
mercially pure  sulphur,  and  either  quicklime,  limestone, 
or  ground  slag,  as  circumstances  may  require. — E.  G.  C. 


Improvements  in  the  Manufacture  of  Cement.     E.  Stone, 
London.     Eng.  Pat.  11,098,  Sept.  18,  1885.     8d. 

The  inventor  claims  the  use  of  a  mixture  of  oil  of 
vitriol  and  petroleum  or  petroleum  s)pirit,  or  any  other 
higlily  intlammablc  liquids,  to  be  added  to  tlie  wet 
slurry  in  pl.icc  of  the  cuslonuiry  .admixture  of  ordinary 
fuel,  as  coal,  coke,  or  breeze.  The  slurry  can  thus  be 
placed  ilirectly  in  the  furnaces  or  kilns,  and  the  drying 
and  burning  are  conducted  in  one  operation.  A  better 
cement  is  said  to  he  produced,  and  at  less  cost.  Draught 
shafts,  of  brick,  wood,  or  other  material,  aie  also  erected 
by  the  inventor.  I:i  some  instances  he  burns  the  chalk  and 
river  mud,  as  raw  material,  without  washing,  either  as 
•above  or  in  the  ordinary  v ay  ;  the  novelty  in  this  case 
"  being  the  direct  application  of  the  raw  material,  and 
the  saving  of  wasliing,  drying,  and  turning  thereby 
cfiectcd."— E.  G.  C. 


Improvements  in  the  Manufacture  of  Cement.     E.    W. 

Killick,  Northfleet.     Eng.  Pat.  11,270,  Sept.  22,  1885. 

4d. 
Lime,  chalk,  and  cliiy  are  mixed  with  suitable  fuel,  by 
crushing  am!  grinding,  so  as  to  form  a  .stitl'  pug  leady 
for  insertion  into  the  kiln  for  burning  ;  washing,  pump- 
ing, and  drying  being  thus  dispensed  with.  One 
fourth  part  of  the  mixture  may  he  made  of  the  fuel. 

-E.  G.  C. 


Improvement    in  the' Manufacture  of  Cement.     11.    H. 

Lake,  London.      From  V.  Cummings,  U.S.A.      Eng. 

Pat.  73(il,  June  1,  1886.  4d. 
The  object  of  the  invention  is  to  reduce  the  cost  of  the 
cement  by  tlic  manufacture  of  sulphuric  acid  as  a  by- 
product. The  materials  used  are  clay  or  silicic  acid  and 
sulphate  of  lime,  instead  of  the  clay  and  carbonate  of 
lime  usually  emploN  ed. — K.  G.  C 


Improvement  in  the  Manufacture  of  Cement.    W.  Matliey, 

New  York.  Eng.  Pat.  7675,  June  8,  1886.  4d. 
The  inventor  claims  a  process  of  manufacture  consist- 
ing in  "  lirst  crusliing  the  natural  cement  stone  to  a 
suitable  degree  of  fineness,  then  thoroughly  mixing 
crushed  clay  with  the  stone,  and  burning  these  elements 
together  in  a  state  of  agitation  and  dissemination  ;  next 
adding,  after  burning,  a  pulverised  metallic  ore, 
roasted  separately  lo  form  an  oxide,  and  finally  pul- 
verising the  stone",  clay,  and  oxide  together."— E.  G.  C 
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X.— METALLUEGT,  Etn. 

The  Behaviour  of  Zinc  conldininq  Lead  on  Ite-meltinq. 
E.  Kraut.     Zeit.s.  Anal.  Clieiii.  25.  1(39—172. 

This  research  was  undprtakeii  in  consequence  of  the 
discordant  results  obtained  in  the  deterniination  of  lead 
in  zinc  containing  lead.  It  was  found  that  samples 
from  three  plates,  prepared  by  melting  the  metal  and 
pouring  it  out  in  three  portions,  gave  2-32,  2  92,  and 
1'72  ]ier  cent,  lead  respectively,  and  a  .sample  obtained 
by  granulation  -I'SO  per  cent.  lead.  This  zinc  was  used 
for  the  experiments,  which  were  made  by  melting  up  the 
metal  in  a  crucible,  well  stirring,  withdrawing  a  sample 
and  granulating  it,  then  allowing  the  remainder  to 
coul  slowly  and  analysing  the  bottom,  the  ne.xt  lowest 
an<l  top  layers  of  tiie  metal.  ISUIgrms.  of  zinc  were 
melted,  and  the  results  were  : — 

Granulated  metal    1 '543;;  lead. 

The  bottom  Layer  of  the  regulus,  43grms. ..  V\i\       ,, 

The  layer  immediately  above  this.  223grms.  2'8J7 

The  top  layer  of  the  regulus O'iUS       ,, 

The  further  results  are  given  in  the  following  table : — 

MeltB 1.  2.         3.         4.         5.  6. 

Quantity  of  Zn  used  in  grms.  2000  1819  139.5  710  J53  3SS 
Granulated  portiou.  ;;  Lead..  1-656  I'olS  1-213  0-936      —  ,     — 

Lowest  Layer : 

Weight  in  grms 45       43         9      —      4-i        — 

Percentage  of  Lead 5-339  4-121  5-472      —     1-754  1-180 

Next  Lowest  Layer: 

Weight  in  grms —  223      207      —       —       — 

Percentage  of  Lead —  2-847  I'SSO      _       _       _ 

Upper  portion, ;;  Lead    1-003  0-943  0-744  0-S03  0-610  O-ofil 

From  these  numbers  it  will  be  seen  that  it  is  impossible 
to  determine  the  amount  of  le.ad  in  a  zinc  liy  preparing 
a  series  of  plates  and  taking  a  sample  from  each,  and 
the  author  recommends  that  wlien  the  metal  is  melted 
it  should  be  well  nii.>;ed  by  stirring,  and  a  small  quan- 
tity removed  witli  a  ladle  and  the  whole  of  this  taken  for 
analysis.  — G.  H    M. 


Improvements  in  the.  Treatment  of  Ores  and  Materials  co7i- 
tainivy  Sii' iihiir  for  the  Extraction  of  Metals  and  other 
Constiinc'.ts.  Robert  Oxland,  Plymouth  ;  and  Charles 
Oxiaiid,  Sydenham.  Eng.  Pat!  10,024,  August  24, 
1885.     (■(!. 

The  mixed  ore  is  digested  for  about  half-an-hour  at 
600°  F.  with  strong  sulphuric  acid  in  suitable  ve.ssels 
connected  with  a  vitriol  chamber.  All  the  copper  and  a 
portion  of  tin-  iron,  together  with  silver  and  gidd,  arc 
thus  rendered  soluble,  and  may  be  washed  from  the 
remaining  iron  pyrites,  which  is  then  available  for  vitriol 
making,  the  copper  solutions  being  treated  by  any 
known  method.  The  acid  may,  with  advantage,  be 
mixed  with  ferrous  sulphate  from  a  previous  charge, 
before  adding  to  the  ore.  I!y  prolonged  digestion  with 
much  acid  nearly  the  whole  of  the  iron  i>yiites  is 
attacked  ;  at  the  .same  time  sulphur  is  separated,  and 
nuiybe  collected  in  depositing  chambers  as  a  marketaVde 
product.  In  treating  concentrates  from  auriferous 
quartz  working  m  this  manner,  all  the  pyrites  should 
dissolve  and  carry  with  it  but  little  gold,  which  may  be 
precipitated  by  iron  ;  the  mixture  of  quartz  and  free  gold 
may  then  he  readily  ama'i;amated.  If  the  concentrates 
are  roasted  before  tjeatment,  a  larger  proportion  of  the 
gold  will  pass  into  solution.  Ui.sulpliates  may  be  sub- 
stituted for  the  free  acid  in  any  of  these  process,  s. 

— W".  G.  M. 


The  Bccovcrii  of  Rich  Calcium  I'hosihale  in,  combination 
with  an  Improvement  of  the  Thomas-process.  C. 
Scheibler.     Ber.  19,  1883—1893. 

The  author,  referring  to  his  patent  (this  Journal,  1885, 
2-26)  for  sei)arating  slags  from  the  Thomas-Gilchrist  pro- 
ce.ss  into  two  portions,  one  rich  in  phosphoric  acid,  the 
other  rich  in  iron,  points  out  that  the  same  effect  may  be 
produced  by  fractionation  in  the  converter  itself. 
According  to  the  ordinary  method  of  procedure  with  this 
method,  18  to  20  per  cent,  of  caustic  lime  is  added  to  the 
charge  in  the  converter,  but  the  author  uses  only  12  ]>er 
cent.,  which  is  added  in  two  portions.      The  operation  is 


carried  out  by  adding  two-thirds  of  the  lime  before  the 
fusion  of  the  iron,  and  then  using  tlie  blast  until  the  slag 
is  saturated  with  phosphoric  acid,  without  any  very  great 
quantity  of  iron  o.xide  being  formed;  the_^('s?  slag  is  then 
run  oft'  as  far  as  possible.  It  is  impossible  to  run  off  the 
whole  of  the  lirst  slag,  so  some  always  remains  in 
the  converter  and  ndxes  with  the  second.  After 
running  ofi'  the  lirst  slag  rich  in  phosphoric  acid,  the 
second  portion  of  lime,  about  one-third,  is  added,  and  the 
charge  again  blown.  A  shig  rich  in  iron  and  poor  in 
phosphoric  acid  is  formed.  It  is  claimed  that  this  method 
po.'?sesses  the  following  advantages  : — 

1.  The  required  quantity  of  lime  is  reduced  to  at  least 
two-thirds  of  that  formerly  recpiired. 

2.  The  length  of  time  of  the  blow  is  diminished,  since 
the  chemical  operations  are  e.xecuted  more  quickly. 

3.  The  weight  of  raw  iron  which  can  be  converted  in  a 
single  charge  is  greater. 

4.  The  loss  is  less  than  formerly. 

5.  Greater  heat  of  the  charge,  and  consequently  very 
fluid  steel. 

6.  Dcphosphorisation  is  carried  much  farther  than 
in  the  former  method,  without  increasing  the  loss  of  iron. 

7.  Two  sorts  of  slag  are  obtained  as  by-products,  of 
which  the  hrst  contains  the  greater  quantity  of  the 
.separated  phosphoric  acid,  together  with  only  a  small 
quantity  of  iron,  whilst  the  .second  slag  contains  the 
greater  quantity  of  the  oxidised  iron,  with  only  very 
little  phosphoric  acid. 

The  following  are  analyses  of  the  two  sorts  of  slag 
obtained  at  the  Thomas-Gilchrist  Steel  ^Yorks,  of 
Horde  : — 

First  Slag. 


P.O..... 

27-31 

28-10 

28-93 

31-29 

31-50 

32-59 

SiO.  .... 

6-25 

4-42 

5-15 

4-46 

4-56 

5-19 

CaO  .... 

53-OC 

52-27 

51-52 

— 

58-88 

60-72 

MgC... 

3-76 

4-73 

4-60 

— 

2-54 

- 

Fe 

5-75 

6-24 

3-82 

3-56 

1-SO 

- 

MnO.... 

3-47 

4-46 

4-42 

- 

2-06 

2-16 

CaS  .... 

0-96 

1-19 

1-24 

- 

— 

— 

Second  Slag. 


PiOj  

17-79 

4-29 

44-78 

16-10 

4-38 

44-60 

17-26 

SiOj     . 

4-68 

CaO    

43-49 

MgO  

5-44 

2-14 

5-81 

Fe   

19-09 

24-01 

19-75 

MnO  

4-45 

3-26(Mn) 

3-85(Mn) 

CaS 

0-83 

- 

0-81 

First  and  Second  Slags  of  Two  Charges. 


P=0. 

SiO. 

Fe 

P=0. 

SiO, 

Fe 

27-65 
29-67 

4-89 
4-45 

4-50 
4-77 

17-30 
16-03 

2-96 

2-74 

22-16 
23-65 

By  this  method  a  nearly  complete  removal  of  the 
phosphorus  is  eft'ected  (down  to  0-015  per  cent.).  The 
Hrst  slag  forms  a  valuable  manure  owing  to  its  high  per- 
centage of  phosphoric  acid,  whilst  the  second  forms  a 
valuable  raw  product  for  smelting  works. 

The  first  slag  may  be  either  directly  apjilied  to  the 
land  in  a  fine  powder,  or  converted  into  calcium  biphos- 
phate.  The  latter  is  formed  by  di.ssolving  the  slagin 
hydrochloric  acid,  adding  milk  of  lime  to  neutralisation, 
and  filtering  the  resulting  precipitate  by  means  of  a  filter- 
press.  So  obtained,  it  is  a  soft  white  precipitate,  which 
is  much  more  soluble  in  water  saturated  with  carbonic 
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acid    than    flie    finely-powdered    slajr.       The    cnlciiim 

biiilio>i)hate  contains  :i3— 38  ]ier  cent,  )ilinsphoiic  acid. 

The  folhiwiii;;  tahle  shows  tlie  Kieat  dilleience  in  com- 
position, especially  in  the  amount  of  phosphoric  acid,  in 
tlie  ordinary  Thomas-Gilchrist  slag:  — 


tempcring-carbnn  only  depends  npon  the  rij;ht  degree  of 
heat.  t'onseiinently,  quick  cooling,'  may  prevent  the 
change  of  tempering-carhon  into  cement-carlion.  The 
crystallisation  of  steel  also  reijuires  the  right  degree  of 
heat  and  time,  and  if  the  latter  condition  is  not  fulfilled 


Slag  from  Middlcsbro'  (nolekow  Taughan) 
„  North  Kasteni  Steel  Works 


Witkowitz,  Mahrcn 

Kladno,  Bohemia     

Snnrwk,  (Neunkirchcn) . 
Lothringen  (de  Wendel) 
The  Rhenish  Steel  Work; 

Rothe  Erde  (Aachen)    . . . 

Horde  


1^0, 


8-60 
14-26 
12!)2 
1609 
19  07 
17-20 
10-99 
17-28 
11-16 
It-85 
15-99 
17-23 
10-19 
17-77 
19-88 
21-23 


SiO. 


17-78 

10-CO 
9-80 
7-t2 
7-07 
5-94 

11-33 
9-02 
6-75 
9-91 
7-56 
6-60 

10-49 
5-87 
4-48 
1-88 


CaO 


46-62 
50-00 

53-30 
46-91 
46-19 
48-28 
50-95 

53-98 
55-22 
53-28 
57-12 
47-64 
4600 
48-50 


MgO 


FeO 


576 
4-9C 

206 
5-92 
0-70 
0-25 


2-50 


16-71 
1714 

11-70 
9-18 
7-07 

12-53 


7-20 
9-15 

10-66 
8-29 

14-20 

12-OFe 

12-5Fe 


Fe,0, 

MnO 

CaS 

A1,0., 

— 

1-22 

— 

2-45 

— 

1-80 

- 

— 

18-54Fe 

— 

— 

— 

— 

5-70 

0-62 

108 

378 

5-81 

1-03 

— 

11-42 

711 

1-88 

— 

6-93 

5-58 

0-61 

— 

10-63Fe 

- 

- 

- 

3'91 





— 

4-81 

— 

— 

- 

4-40 

3-40 

106 

- 

2-92 

— 



— 

- 

- 

- 

- 

The  Change  of  Texture  0/ Steel  on  Heat  in/;  and  Coolinn 
3.  A.  Brinell.     Dingl.  Polyt.  J.  261,  341-344. 

Steel  contains  carbon  either  as  "cement-carbon  "  or  as 
"  tempering-carbon,"  and  the  change  of  te.xturc  of 
tempered  steel  is  due  to  the  conversion  of  one  .state  of 
carbon  into  the  other.  Carbon  in  not-hardened  steel  is 
cement-carbon,  whereas  tempered  steel  contains  temper- 
ing-carhon.  On  examining  the  changes  taking  place  on 
heating  and  cooling  heated  steel,  it  was  obseived  that 
steel  cools  (piicker  than  iron  in  the  first  state  of  cooling, 
whereas  later  on  the  reverse  is  the  ca.sc.  This  i.s 
acconnted  for  by  the  fact  that  both  iron  and  steel  form 
crystals  on  cooling  ;  this  formation  of  crystals  is,  as  it 
•were,  so  much  work  performed,  which  work  requires  an 
unequal  amount  of  beat.  It  is  a  well-known  experience 
that  the  same  kind  of  steel  often  undergoes  apparently 
arbitrary  changes  of  texture  on  tempering,  and  experi- 
ments were  made  with  a  view  to  detecting  these  laws,  if 
possible.  The  Bessemer  steel  userl  in  these  experiments 
contained  :  C,  0-5'2%  ;  Si,  0-13%  ;  P,  0-0-26%  ;  Mn,  0-48%  ; 
S  scarcely  traces.  The  author  draws  the  following  con- 
clusions from  his  experiments  :  If  steel  loses  its  coarsely 
crystalline  texture  without  being  hammered,  it  is  owing 
to  the  conversion  of  cement-carbon  into  tempering-carbon° 
or  vice  vcrs(^.  If  carbon  is  to  be  converted  into  cement- 
carbon,  steel  healed  to  a  white  heat  must  cool  slowly  to 
a  low-er  temperature  than  that  to  which  untenipeied 
fteel  must  be  heated  if  its  carbon  is  to  be  converted  into 
tempering-caibon.  The  conversion  of  cenient-carbon 
into  tempering  carbon  takes  place  very  quickly  if  the 
lieat  is  high  enough.  If  temiicring-carbon  is  converted 
into  cement  carbon,  heat  is  always  liberated,  and  it  is 
highly  pndiable  that  heat  is  absorbed  in  the  reverse  case. 
If  cement-carbon  is  changed  into  tempering-carhon— 
conn)letely  or  partially— by  heating  or  cooling,  a  crystal- 
lisation is  brought  about  quite  suddenly,  which  is  all  the 
more  coarsely-crystalline  if  the  steel  "had  alreadv  that 
texture  befoie  treatment.  ]iy  quickly  cooling  heated 
steel,  the  texture  is  not  altered,  hut  the  texture,  after 
cooling,  is,  as  a  rule,  the  same  as  that  which  the  steel 
possessed  immediately  before  the  commenctnient  of 
cooling.  For  converting  tcnii)cring-carhon  into  cement- 
c.irbon  not  only  the  right  degree  of  heat  is  requiied,  but 
also  time,  wliercaa  the  couveision  of  ciiucnt  cuibou  into 


— G.  H.  M. 

—i.e.,  by  quickly  cooling  steel— the  formation  of  crystals 
is  diminished  or  even  completely  frustrated. — S.  H. 


Improvements  in  the  Mann  fact  lire  of  Cupels  in  the  Cupel- 
lotion  of  Metals  and  in  the  I'rodiieiion  of  other  Befrac- 
tori/  Aji/iaratiis  and  Matrruits.  F.  Maxwell-Lyte, 
Loiidon.     Eng.  I'at.  10,185,  August  27,  188j.     (id. 

MAGNE.SIA,  if  free  from  all  lime  salts  other  than  the 
phospliate,  forms  an  excellent  substitute  for  hone  ash 
in  the  manufacture  of  tests  and  cupels.  The  magnesia 
compound— c..(/.,  magnesite— is  highly  calcined,  and 
after  treatmeiit  with  dilute  hydrocldoric  acid  or  mag- 
nesium chloride  solution,  if  necessary  to  remove  lime 
may  be  re-calcined,  cru.shed,  and  sifted.  It  may  then  be 
used  alone,  or  mixed  with  lightly  calcined  magnesia,  or 
bone  a.sh,  or  with  a  metallic  oxide  or  clay  to  give 
strength,  or  .sawdust  or  flour  to  increase  the  porosity. 
After  setting,  the  cupels  may  be  fired  or  not;  whilst 
setting  they  should  be  kept  in  a  moist  condition  to  pre- 
vent cracking.  A  layer  of  bone  ash  or  bone  ash  and 
magnesia  should  be  placed  on  the  top  of  the  aupel. 
-W.  G.  M. 

The  Utilisation  of  Waste  Tin,  Tin  Plate,  Lead,  and  Terne 
Plate.  E.  K.  Blundstone,  London.  Eng.  Pat,  11,(524. 
Sept.  .30,  ISSo.  6d. 
Tni;  waste  m,-itcrial  is  to  be  digested  to  saturatim  with 
hot  pcrclilori<!e  of  chromium  solution,  which  en  ci'oling 
w-ill  deposit  the  tin  and  lead  in  a  crystalline  metallic 
form,  the  wbcdc  operation  being  conducted  in  rats  in  an 
atmosphere  of  carbon  dioxide. — W.  G.  M. 


Tmprorejnenfs  in  the  Mannfaelnre  of  Sodivm  and  Potas- 
sium. V.  M.  .Justice,  London.  From  H.  Y.  Castner, 
New  York,  I  .S.A.  Eng.  Pat.  73Po,  June  2,  ISSG. 
Gd. 

iNSTE.vn  of  mixing  sfdirm  raibonate  witli  carbon  and 
lime,  whereby  <-oda-lime  is  formed  at  the  high  tempera- 
ture of  the  rctoits,  and  only  about  one-third  of  the 
sodium  contained  in  the  charge  is  reduced,  it  is  mi,\ed 
with  u  luelallic  carbide.     Preferably  caustic  boda  and  au 
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intimate  mixture  of  carbon  with  metal  should  be  used  ; 
the  h^tter  is  prejiared  by  coking  finely-divided  iron  or 
oxide  saturated  witli  a  hydrocarlion,  so  proportioned 
as  to  jiruduce  a  mass  containing  70  iier  cent,  of  iron  and 
30  of  carbon.  By  tliis  reaction,  which  talies  place  at  a 
lower  temperature  than  that  required  in  tlie  old  process, 
the  whole  of  the  sodium  (or  pota.ssium)  is  reduced  and 
distilled,  thus  ; — 

4NaH0  hFeC,  =  Na„C03  +  Fe  +  Hi  +  C0  +  Na,; 
2NaH0  +  FeC,  =  NaC0  +  Fe  +  H,  +  C0  +  Na; 

and  NaX03-l-NaCO=3\a  +  2CO„  ;  or,  in  one  equation, 
3NaH0  +  FeC,  =3Na-)  Fe  +  3H  +  CO  +  CO,.  The  resi- 
dual iron  and  any  excess  of  soda  at  the  conclusion  of  the 
process  are  available  for  use  again. — W.  O.  M. 


XL— FAT.S  OILS,  AND  SOAP  MANUFACTURE. 

A  lYoic  Tliickeniiiq  Material/or  Mineral  LiiJiricritinrf  Oils. 
L.  Mar(iuardt'.     Zeits.  Anal.  Chem.  25,  159—160. 

Tins  new  material  is  the  aluminum  salt  of  tlie  higher 
f.atty  acid.s.  A  ten  per  cent,  solution  of  it  in  mineral  oil 
occurs  in  commerce  under  the  name  of  "  liuid  gelatin," 
although  it  does  not  contain  a  trace  of  gelatin.  The 
liquid  forms  a  brown,  fairly  clear,  syrupy,  viscous  solu- 
tion, with  a  tendency  to  shrink  u]i  like  gelatin.  This 
"  Ihiid  gelatin  "  is  added  to  mineral  lubricating  oil  to 
increase  its  viscosity. 

It  can  be  detected  in  solution  in  mineral  oil  by  shaking 
the  latter  with  95  per  cent,  alcohol,  and  then  adding 
ether  slowly  until  the  aluminium  oleate,  etc.,  separates 
first  in  flakes  and  then  in  clots  ;  on  the  a<lditiou  of  more 
ether  it  goes  into  solution  again.  To  determine  the 
amount  present  quantitatively  the  following  process  is 
recommended  : — The  oil  is  heated  with  dilute  hydro- 
chloric acid  on  a  wafer-bath  with  frequent  stirring.  The 
hydrochloric  acid  dissolves  out  the  alumina,  whil.st  the 
fatty  acids  remain  dissolved  in  the  nuneral  oil.  The 
separated  oil  is  then  treated  with  .sodium  hydrate  solu- 
tion, which  takes  up  tlie  fatty  acids,  and  the  pure 
nuneral  oil  is  then  separated  from  the  alkaline  solution. 
The  former  is  then  weighed,  and  the  difi'erence  between 
this  and  the  amount  taken  gives  the  quantity  of  alu- 
niiiuum  salt  present.  The  result  can  be  controlled  by 
separating  tbe  fatty  acids  from  the  alkaline  liquid  with 
hydrochloric  acid  and  weighing  if,  and  also  by  deter- 
mining the  amount  of  aluminium  in  the  same  solution 
in  the  ordinary  way. — 0.  H.  RI. 


stances  attending  the  reaction  are  always  uniform  and 
comparable. — S.  H. 


TIic   Elaidiii  Reaction.      Professor    Finkencr.       Chem. 

Zcit.  10,  1039. 
EXPERIJIENTS  are  at  present  going  on  in  the  laboratory 
of  the  Imperial  Board  of  Trade  at  Berlin  on  the  testing 
of  pure  olive  oil.  If  lOcc.  of  pure  olive  oil  be  treated 
in  a  test-tube  with  Ice.  nitric  acid  of  1-4  sp.  gr.  and 
0  4  copper  tilings,  a  reaction  at  once  takes  place, 
which  is  finished  in  half  a  minute,  and  is  attended 
by  a  rise  of  temperature.  On  shaking,  the  red 
vapours  are  absorbed,  and  if  the  oil  be  cooled  to  12°  C. 
it  solidifies  in  balf-an-hour.  If  nitric  acid  and  copper 
be  replaced  by  sulphuric  acid  of  1  'oS  sp.  gr.  and  a  concen- 
trated solution  of  potassium  nitrite,  the  oil,  on  shaking 
and  cooling  to  10—12"  C,  does  not  become  solid  eveii 
after  24  hours  have  elapsed'*  Nitric  acid  of  1-2  sp.  gr. 
and  potassium  nitrite  solidify  the  oil  in  12  hours. 
Nitric  acid  of  \i  sp.  gr.  and  potassium  nitiite  cHect 
solidification  in  3  hours.  Nitric  acid  of  1-4  sp.  gr. 
without  any  addition  does  not  solidify  the  oil,  whereas 
equal  iiuantities  of  fuming  nitric  acid  and  water  solidify 
oil  in  4  hours.  If  nitrous  vajjours  are  pa.ssed  through 
the  oil,  solidification  sets  in  after  a  few  hours.  If  cop- 
per is  replaced  by  mercury,  the  action  of  the  acid  is 
delayed.  If  O'Sgnn.  cop[ier  is  employed  instead  of 
half  that  amount,  the  phenomena  are  not  altered.  If 
both  copper  and  nitiic  acid  be  doubled,  the  oil  requires 
more  time  for  solidification,  and  the  product  of  the  re- 
ad ion  is  softer.  If  the  quantities  and  proportions  be- 
tween nitric  acid  and  copper  are  the  same,  the  circum- 


On  the  Chemical  Composition  of  Grease  from  the  Wool 
of  Sheep.     A.  Buisine.     Compt.  Rend.  103,  66. 

The  exudations  of  sheep,  which  collect  on  their  wool, 
are  well  known  to  contain  substances  soluble  in  water, 
and  substances  insoluble  in  water  but  solulile  in 
alkalis.  Tbe  author  finds  that  the  subst.mces  soluble  in 
pure  water  contain  numerous  iiotassium  compounds, 
lie  observed  the  presence  of  (1)  free  carbonic  acid  ;  (2) 
ammonium   carbonate   (by  the  decomposition  of  urea)  ; 

(3)  potassium  carlwnate  (due  to  a  peculiar  fermentation 
wiiich  goes  on  at  the  cost  of  certain  secreted  substances) ; 

(4)  volatile  fatty  acids — viz.,  acetic,  pro]iioiiic,  butyric, 
valeric,  and  capronic  acids;  (5)  higher  fatty  acids,  such 
as  o'nanthic,  caprinic,  oleic,  stearic  acids,  and  i>arti- 
cularly  ccrotinic  acid.  These  are  present  as  potassium 
.s.alts,  which  are  formed  on  the  skin  or  by  washing 
in  consequence  of  saponification  by  potassium  car- 
bonate ;  (6)  fat  in  the  state  of  an  emulsion  ;  (7) 
phenol  as  potassium  sulphonate  ;  (S)  lactic  ucid  ;  (9)  ben- 
zoic acid  ;  (10)  oxalic  acid  ;  (11)  succinic  acid  ;  (12)  uric 
acid;  (13)  aniido  acids — viz.,  glycocol,  leucin,  tyiosin  ; 
(14)  colouring  matter,  the  same  as  in  the  urine.  The 
aqueous  e.vtract  of  the  wool  con.sequently  contains  all 
substances  (or  their  decomposition  products)  generally 
found  in  the  urine  of  herbivorous  animals.  The  ex- 
tracts may  become  a  valuable  souice  for  obtaining 
acetic,  propionic,  Ijenzoic,  lactic,  and  e^iprinic  acids, 
these  being  jiresent  in  considerable  qnanlitics.  The 
grease  of  an  Australian  wool  gave  in  100  parts  dry 
residue:  7"1  parts  acetic  acid,  4  jiarts  propionic  acid, 
26  parts  benzoic  acid,  2'5  parts  lactic  acid,  and  I  part 
caprinic  acid. — A.  K. 


XIL— PAINTS,  YARNISHES,  AND  EESINS. 

Improved  Process  for  Bleaehivg  and  licfning  Ucsinsand 
similar  Substances.  O.  Imray,  London.  From  Dr. 
E.  A.  Behrens,  Bremen.  Eng.  Pat.  11,177,  Sept.  19, 
1885.     8d. 

The  resins  are  treated  with  benzene,  petroleum  benzene, 
bisulphide  of  carbon,  ether,  .alcohol,  etc.,  so  as  to  ob- 
tain complete  solution.  The  .solution  is  then  treated 
with  suitable  reagents,  and  separated  therefrom.  The 
volatile  substances  u.sed  for  dissolving  the  resins  are 
recovered,  and  used  again. — E.  G.  C. 


Appara'tKS  for  the  Mamfaetnre  of  White  Lead.  J. 
Haylor,  It.  S.  Bead,  and  H.  G.  Percival,  Middlesex, 
Herts,  and  Esse.x.  Eng.  Pat.  13,115,  Oct.  30,1885. 
8d. 

The  floor  of  the  carbonating  chamber  is  a  hot  plate, 
heated  by  steam  or  hot  water  jiipes  or  coils  below 
it,  and  over  this  floor  is  spread  a  layer  of  acetic 
acid.  In  the  middle  or  other  suitable  part  of  the 
chamber  is  jjlaced  on  the  floor  .a  bo>c,  which  receives  a 
supply  of  air  and  carbonic  acid  from  wiihout,  and  the 
edges  of  which  are  immer.sed  in  the  acetic  acid.  The 
sides  of  tlio  lioxes  are  perfor.ated  with  numerous  small 
holes,  jind  the  gases,  mingled  with  acetic  acid  vapour, 
issue  from  these  holes  in  a  <lifl'used  condition  and  dis- 
tribute themselves  over  the  cbiimber,  in  which  the  pieces 
of  lead  aie  arranged  on  shelves  or  frames.  The  gases 
pass  from  the  first  chamber  into  a  second  chamber  con- 
taining otlier  pieces  of  lead  for  conversion.  The  lead 
gratings  encrusted  with  carbonate  are  moved  by  lifts, 
travelling  bands,  or  otherwise  to  the  mill  in  wliich  the 
carbonate  is  separated  fnmi  the  metallic  lead  and  pre- 
pared for  the  market.— E.  G.  C. 


An  Improved  White  Piiiment.     J.  B.  Freeman,  Totten- 
ham.    Eng.  Pat.  i3,891,  Nov.  13,  18S5.     6d. 

This  invention   lelates  to  an   imiirovcment   in  a  white 
pigment  already  patented  by  the  inventor  (Eng.  Pat. 
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4879,  Oct.  13,  1882),  consisting  of  a  mixture  of  lead  sul- 
phate and  zinc  oxide  or  snlphidc.  He  now  adds  barium 
aulpliate,  the  result  being  a  pigment  of  greater  density, 
body,  and  opacity. — E.  G.  C. 


Improvements  in  " Anti-Foulinq"  and  "Anti-Corrosive" 
Paints  or  Compositions.  J.  Pointon,  Liverpool.  Eng. 
Pat.  13,159,  Oct.  31,  1886.     (id. 

The  inventor  claims  :  "  A  paint  or  mixture  con.sisting 
of  ground  glass,  pulverised  slag,  or  sand,  together  with 
linseed  oil,  a  solution  of  crude  turpentine  in  spirits  of 
turpentine,  and  a  composition,  resulting  from  the  com- 
bination of  the  preceding,  and  possessing  the  advantages 
of  being  practically  non-drying,  impregnable  to  water, 
and  'anti-fouling. '" — E.  G.  C. 


XIIL— TANNING,  LEATHER,  GLUE,  AND  SIZE. 

Improvements  in  Taiinimj  and  Ciirryinc/  Hides  and 
Skim.  W.  P.  Thompson,  Liverpool.  From  John  W. 
Fries,  Salem,  U.S.    Eng.  Pat.  7692,  June  S,  ISSG.    6d. 

The  liides,  previously  nnhaired  by  any  of  the  well- 
known  processes,  are  suspended  in  a  pit  containing  a 
solution  of  carbonate  of  protoxide  of  iron.  The  carbo- 
nate of  iron  solution  can  be  prepared  by  dissolving  31b. 
copperas  and  21b.  bicarbonate  of  soda  per  cubic  foot  of 
water.  After  about  two  days  iu  tliis  liquor,  the  hides 
are  jilaccd  iu  a  .solution  of  25— 401b.  cop|ieras  and 
15 — 251b.  common  salt  ])cr  cubic  foot  of  water.  After 
from  two  to  three  days  the  hides  are  hung  up  to  dry,  when 
(the  inventor  states)  the  ferrous  ox'iile  is  oxidised  to  ferric 
oxide  throughout  the  hide  substance.  The  currying  of 
this  leather  may  be  similar  to  that  of  bark-tanned 
leather,  but  the  inventor  states  that  a  mixture  of  castor 
oil  and  alcohol  gives  the  best  result.  There  are  six 
claims  to  the  patent. — B.  H. 


XIY.-AGRICULTURE,  MANURES,  Etc. 

Abstract  from  the  Report  of  the  Cominitlec  of  French 
and-  Belyian.  Chemists  on  the  Methods  for  Testing 
Artificial  Mannres.     Chem.  Zeit.  10,  875. 

Estimation  of  Nitroiicv.  —  1.  If  the  nitrogen  is  in  the 
state  of  nitric  acid,  Schloesing's  method  is  to  be  used. 
The  purity  of  the  nitric  oxide  evolved  must  be  ascertained 
by  its  being  completely  absorbed  by  acid  ferrous  sulphate 
.solution.  The  nitrates  must  be  in  aqueous  solution. 
Mixed  manures,  containing  organic  matter,  are  first 
treated  with  lime,  then  extracted  with  50  per  cent,  alco- 
hol. After  driving  oH'  the  latter,  the  residue  is  taken  up 
with  water  and  tested  for  nitric  acid.  2.  Nitrogen,  in 
the  form  of  ammonia,  is  estimated  by  distillation  with 
magnesia.  Potassium  or  sodium  hydrate  is  inadnnssilde. 
3.  Nitrogen,  in  the  form  of  organic  comjiounds,  is  deter- 
mined by  Will  and  Varrentrapp's  method.  4.  Mixed 
manures,  containing  amnioniacal  and  organic  nitrogen, 
are  iirst  distilled  with  magnesia,  and  then  by  Will  and 
Varrentra|)p's  process.  5.  Mixed  manures,  containing 
nitrates  and  ammonia,  are  tested  by  Schloesing's  method 
and  distillation  with  magnesia.  6.  Mixed  manures, 
containing  nitrates  and  organic  nitrogen,  are  tested  by 
Schloesing's  method,  and,  after  destroying  in  a  separate 
operation  the  nitrates  by  means  of  ferrous  chloride  or 
oxalic  acid,  the  organic  nitrogen  is  determined  by  Will 
and  Varrentrapp's  process.  7.  The  total  nitrogen  is 
estimated  by  Dumas' method.  Ruttle's  process  may  be 
used,  but  only  after  driving  oVi  ammonia.  Kjeldald's 
method  cannot  be  generally  applied,  as  the  presence  of 
nitrates  liberates  chlorine  from  any  chlorides  present 
which  would  act  upon  ammonia. 

Estiinatinn  of  fotassinm. — Crude  potassium  chloride 
is  tested  with  platinum  chloride  ;  in  ndxcd  manures,  the 
percentage  of  potassium  must  be  dcterniined  by  Coren- 
winder's  method.  After  calcining  the  samph;  before  the 
analysis,  the  aqueous  solution  is  strcjngly  acidihed, 
treated  with  an  excess  of  platinum  chloride,  and  evapo- 


rated nearly  to  dryness.  The  cold  residue  is  taken  up 
will)  ether-alcohol,  filtered,  and  the  crystals  on  the  filter 
washed  with  the  same  nuxture.  The  crystals  are  then 
dissolved  in  boiling  water,  and  the  boiling  solution  is 
decomposed  with  sodium  formiate,  metallic  platinum 
being  depo.sited,  which  is  washed  with  hydrochloric  acid 
ami  dried.  From  it  the  amount  of  jjotassium  is  calcu- 
lated. 

Estimation  of  Phosphoric  Acid. — The  total  phosphoric 
acid  is  estimated  by  dissolving  the  sample  of  manure  in 
hydrochloric  acid,  and  precijiitatiug  the  i)hosph(uic  acid 
in  a  measured  portion  by  means  of  magnesia  citrate  and 
ammonia.  The  precipitate  is  filtered  after  twelve  hours' 
standing,  washed,  dissolved  in  dilute  nitric  acid  (1  :  10), 
treated  with  sodium  acetate,  and  titrated  with  uranium 
nitrate.  Soluble  |iliosplioric  acid  is  determined  in  the 
aqueous  extract,  v\hereas  the  reverted  pliosphorie  acid 
in  the  residue  is  made  soluble  by  digestion  with 
ammonium  citrate.  ^S.  H. 


On  the  Distribution  of  the  Nitrifying  Organism  in  the 
Soil.     K.  Warington. 

PBEVIOU.S  experiments  conducted  at  llothamsted  on  this 
subject  [Trans.  Clietn.  Soc.  1884,  C45)  had  led  to  the 
conclusion  that  the  nitrifying  organism  is  always  to  be 
met  with  down  to  9in.  from  the  surface,  and  that  at 
18in.  it  is  sometimes  present  ;  but  experiments  with  soil 
2 — Sft.  from  the  surface  failed  to  yield  evidence  of  the 
presence  of  the  organism. 

Further  experiments  have  been  made  in  1885,  and 
during  the  present  year,  both  in  the  field  with  the  stiff 
clay  subsoil  i)reviously  worked  on,  and  in  another  field 
having  a  loamy  subsoil  ;  in  all,  sixty-nine  new  experi- 
ments have  been  made.  The  soil  in  the  previous  experi- 
ments was  removed,  with  suitable  precautions,  from  a 
freshly-cut  surface,  and  placed  in  sterilised  solutions, 
consisting  of  diluted  urine — 0  4  per  cent.  It  having 
since  been  found  that  the  facility  with  which  urine  nitri- 
fies is  greatly  increased  by  the  presence  of  gypsum 
(Trans.  Chem.  Soe.  1885,  758),  an  addition  of  a  small 
quantity  of  gypsum  was  made  to  the  -solutions  employed 
in  all  the  recent  experiments  ;  rather  larger  quantities 
of  soil  were  also  employed.  The  results  may  be  sum- 
marised as  foUows  : — 


Depth 
Soil. 

Number 

of 

Experuuenta. 

Number  of 
Solutions 
Nitrifying. 

Numtier  Nitrify- 
ing out  of  10 
Trials. 

Less  than  2ft. 

17 

17 

100 

2ft. 

11 

11 

10-0 

3tt. 

11 

10 

91 

«t. 

11 

7 

C-4 

Sft. 

2 

1 

50 

6tt. 

9 

i 

11 

7tt. 

2 

0 

0-0 

Sft. 

G 

0 

0-0 

Six  of  the  above  experiments  were  made  with  chalk, 
which  underlies  the  Kothamsted  subsoil  ;  the  chalk  was 
from  depths  of  5,  6,  7,  and  Sft.  None  of  the  samples  of 
chalk  i>roduced  nitrification. 

The  new  results  show  a  far  deeper  distribution  of  the 
nitrifying  organism  tlian  was  concluded  from  the  earlier 
experiments.  The  power  of  jiroducing  uilrification  is 
now  found  to  exist  generally  down  to  3(t.  from  the  sur- 
face, lielow  this  ]point,  the  occurrence  of  the  organism 
becomes  less  frequent,  though  at  5ft.  and  Oft.  about  half 
the  trials  resulted  in  nitrification.  With  .soil  from  7ft. 
and  8lt.  no  nitrificatiim  was  obtained.  The  considerable 
ditlcicnce  between  the  earlier  and  later  results  is  to  be 
attributed  to  the  emphiymeiit  of  gyiisnm  in  the  later 
soluti(Ui.s.  The  nitrifying  organism  in  the  subsoil  is, 
indeed,  less  abundant,  au<l  ]irolialjly  much  mure  feeble, 
than  in  the  Hiirface-soil,  and  is  apparently  unable  to  start 


Oct.  29. 188G.]      THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTKt. 


541 


nitrification   in  the  decidedly  alkaline  solution   which 
urine  produces  in  the  absence  of  gypsum. 

Although  it  appears  that  the  nitrifying  organism  may 
exist  at  considerable  depths,  nitrification  is  practically 
confined  to  the  surface-soil.  The  quantity  of  nitrogeu 
as  nitric  acid  annually  obtained  in  the  drainage-water 
from  soils  of  difterent  depths  in  the  drain-gauges  at 
Rothamsted  is  on  an  average  of  nine  years  : — 

Soil  20in.  deep 4021b.  per  acre 

„    lOin.     , 3501b. 

„    coin 3»-81b. 

There  is  no  evidence  here  of  a  greater  production  of 
nitrates  when  the  subsoil  is  included  in  the  experiment. 

Nitrates  are  always  found  most  abundantly  in  the 
surface-soil,  unless  heavy  rain  has  occurred  to  wash  them 
downwards.  Two  fallow  soils  at  Kothamsted  were 
found  to  contain  the  following  quantities  of  nitrogen  as 
nitrates  in  pounds  per  acre  : — 

1st  9in 28-5  lO'l 

2nd  5-2  14-3 

3rd  —    o'5 

Total  337  59-9 


Action   of  Ferrous   Iron    on  Veqetation.      O.    Kelloer 
Bied.  Centr.  15,  442—44.5. 

The  author's  experiments  with  ferrous  sulphate  on 
cereals  confirm  those  of  Griffiths  (X  Chcin.  Sor.  (Trans.), 
1884,  71  ;  1SS5,  46),  that  it  is  without  action  on  these 
plants.  Unlike  Gritfiths,  he  considers  its  beneficial  action 
on  leguminous  plants  is  due  to  indirect,  not  direct  action. 
The  presence  of  ferrous  nuitter  in  a  soil,  although  not 
considered  absolutely  injurious,  is  regarded  as  bad,  inas- 
much as  it  indicates  imperfect  oxidation,  which  is  the 
conatant  concomitant  of  acid  luiraus. — L).  A.  L. 


Stable  Manure.     A.  Audovnaud  and  E.    Zacharewicz. 
Bied.  Centr.'lS,  513—519. 

In  order  to  determine  towhat  extent  stable  manure  varies 
in  composition,  the  authors  have  investigated  the  com- 
position of  the  excreta  of  cows,  receiving  the  usual  sea.son- 
able  variations  in  fodder  during  spring  and  summer  ; 
and  of  horses  rested  and  more  or  less  worked,  receiving 
oats  and  lucerne  hay  in  April  and  May.  The  results 
per  1000,  compared  with  those  of  Boussingault,  are  as 
follows  : — 

The  Authors.  Boussingault. 

N.        KjO.      PjO,  N.         KsO.         PjOi 

Cow  urine 11-20    13-9i       —      ..     969       13-19       trace 

"     ^"nfen^*^""''   f*'^^      "'^^      ^'^    --      I'^O  very  little    10 

Horse  urine  ....  15-63    1056     trace  ..    11-80        803       trace 

"       ^cremlnt}^'^'      ^'^^      *""3     •■      5-50  very  little    3-0 

The  animals  used  by  the  authors  were  different  from 
those  of  Boussingault,  and  came  from  a  more  southerly 
district.  The  autliors  estimate,  as  a  general  average, 
the  yield  in  kilos,  per  cow  per  annum  to  be  : — In 
urine,  N  31-5,  KjO  408  ;  in  dung,  N  42—43,  K.,U  42, 
PjOj  12  ;  whilst  the  excreta  of  one  hor.se  will  give  37-8 
kilos.  N,  13-1  of  KiO,  and  14-4  of  I'^Oj  per  annum.  To 
account  for  the  potash  in  the  solid  excreta,  it  is  suggested 
that  the  organic  salts  of  potassium  pass  away  with  the 
urine,  whilst  the  inorganic  potassium  salts  accompany 
the  solid  matter.  The  autliors  have,  moreover,  observed 
that  a  considerable  proportion  of  the  nitrogen  and  potash 
supplied  in  the  fodder  does  not  reappear  in  the  excreta 
and,  in  the  case  of  cows,  the  milk.  The  nitrogen  serves 
to  renew,  etc.,  horns,  hair,  hoofs,  etc.,  and  the  potash 
seems  to  escape  through  the  skin,  inasmuch  as  in  curry- 
ing cows  and  horses,  from  2  to  2-2  per  cent,  of  potash  is 
found  in  the  dust  from  the  former  ;  and  7-4  to  97  per 
cent,  in  the  Ijrnshings  from  the  latter. — D.  A.  L. 


Manuring  Experiments  with   different  Phosjihates.      J. 
Fittbogen.     Bied.  Centr.  15,  520—523. 

These  experiments  were  instituted  to  test  the  efficiency 
of  Thomas-slag  (containing  19  04  per  cent.  PjOj), 
Scheibler's  precipitate  (31 -42  per  cent.  I'O^),  and  Kieu- 
burger  precipitate  (21  -titi  per  cent.  P2O5).     Young  barley 


plants  -were  sown    in  pots  containing  ignited  sand,  a 

mixture  of  potassium  chloride,  magnesium  sulphate, 
calcium  sulphate,  ferric  oxide,  and  either  mono-  or  di- 
calcinm  phosphate,  or  oue  of  the  above.  Harvest  results 
are  given  in  detail  and  tabulated,  from  n-hich  it  is  seen 
tiiat  these  phosphates  can  supply  barley  with  sufficient 
phosphoric  acid  to  produce  a  normal  harvest,  provided 
they  are  used  in  quantities  double  that  required  of  monp- 
or  dicalcium  phcpsjihate  to  produce  the  same  eftect  ;  in 
fact,  rather  more  than  double  is  necessary  in  the  ease  of 
Nienburger  precipitate  ;  the  presence  of  humus  or  cal- 
cium humate,  however,  greatly  increases  the  efficiency 
of  these  jihosphates.  It  is  noteworthy  that  the  Thomas- 
slag,  probably  owing  to  ils  finely-pulverised  condition,  is 
not  less  active  than  the  precipitates  jirepared  from  it. 
Field  experiments  were  also  made  with  oats  on  a 
slightly  humic,  sandy  soil,  and  with  ])otatoes  on  a 
slightly  loamy,  humic  sand.  Some  lots  were  unmanured, 
some  received  nitrate  of  soda  only,  some  nitrate  and 
Mejillo's  .superpho.sphate,  or  one  of  the  above.  All  the 
phosphates  gave  nearly  the  same  result,  but  the  Thomas- 
slag  possessed  the  additional  advantage  of  greater 
cheapness.  Detailed  results  are  given,  also  directions 
for  sowing  the  slag. — D.  A.  L. 


Comparative  Experiments  on  Marsh-land  u-ilh  Precipi- 
tated Phosphates  and  Tlwmns-slag.  H.  Schonemark, 
Berger,  K.  Kimpau,  and  Fleischer.  Bied.  Centr.  15, 
524—534. 
ExPERlMENT.s  Were  made  on  land  newly  cultivated  and 
on  land  which  had  been  in  cultivation  some  lime.  All 
plots  were  manured  alike  with  kainite,  and  stmie  received 
in  addition  varying  quantities  of  the  phosphates.  On 
the  new-  land,  with  oats  and  barley,  when  all  corrections 
and  allowances  were  made,  the  slag  and  precipitate  were 
found  quite  equal  in  action  ;  with  potatoes,  however,  the 
slag  was,  to  some  extent,  inferior.  A  dres.sing  of  25  pounds 
per  morgen  (0-63  of  an  acre)  of  the  phosphatic  manure  was 
quite  sufficient.  On  the  old  land  the  phosphates  produced 
no  efi'ect.  An  examination  of  the  soil  revealed  the  fact  that 
the  "  old  land"  was  much  richer  at  the  surface  than  the 
"  new  land;"  in  fact,  an  examination  of  the  surface  sand, 
t  tken  to  a  depth  of  10cm.  from  marsh-laud,  after  being 
re.spectively  2,  3,  12,  14,  17,  22  years  under  cultivation, 
showed  that  it  increased  in  richness  every  year  of 
cultivation — at  first  very  rapidly,  but  afterwards  the 
increase  became  less  marked.  This  is  due  to  cultivation, 
aeration,  production  of  large  crops,  and  consequent  accu- 
mulation of  crop  residue,  coupled  with  the  more  perfectly 
decomposed  state  of  the  "old  "as  compared  with  the 
"new  "  soil  ;  and,  therefore,  the  existence  of  plant-food 
in  an  assimilable  form  for  the  immediate  use  of  the  plant. 
— D.  A.  L. 

Influence  of  Light  and  Heavy  Dressings  of  Nitrogenous 
Manui-es  on  Peas.  v.  Eckenbrecher.  Bied.  Centr. 
15,  570. 
In  continuation  of  experiments  which  have  been  demon- 
strated, that  peas  were  either  indifferent  to  nitrogenous 
manuring  or  were  even  injured  by  heavy  dressings,  it  is 
now  shown  that  the  nitrogenous  manure  applied  last 
year  has  in  no  single  case  produced  an  effect. — D.  A.  L. 


Formation  of  Oxalic  Acid  in  Ve-gettttiott.     Berthelot  and 
Andre.     Compt.  Kend.  102,  995—1001  ;  1043—1049. 

These  experiments  were  conducted  in  the  manner  des- 
cribed [Bied.  Centr.  15, 261).  Eumex acclosa,Amarunthus 
caudutus,  Me-iembrianthenimn  cri/stallinu7n,  and  Clicno- 
podium  quinoa  were  the  plants  selected,  and  these  were 
examined  at  all  stages  of  growth  for  oxalic  acid.  The 
juice  of  E.  acetosa  is  ahvays  acid  ;  that  of  M.  cristallinum 
IS  very  wateiy,  and  at  first  neutral,  but  as  the  plant 
develops  the  juice  becomes  acid  ;  in  A.  caudatus  and  V. 
quinoa,  on  the  other  hand,  the  juice  is  either  neutral  or 
out  faintly  acid.  In  like  manner  the  distribution  of 
soluble  and  insoluble  oxalates  varies.  Forinstance,  in  A. 
caudatus  the  insoluble  form  predominates,  whilst  in  the 
mature  Mesembrianthernum  the  oxalic  acid  is  almost 
wholly  soluble. 
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Rumex  aeetosa  (The  Common  Sorrel ). — Tlie  dry  seed 
contains  0  05  per  cent,  of  oxalic  acid.  Youn.Lr  shoots 
(Jnne  5)  contain  139  per  Cfnt.  o.xalic  acid,  51  per  cent, 
solulile,  the  remainder  in  soluble.  The  bases  in  the  a.sb 
are  not  suthcient  to  satisfy  all  this  acid  ;  therefore,  some 
of  the  oxalic  acid  is  present  in  the  free  state.  When  the 
plant  is  in  active  growth  (.July  26)  it  is  strongly  acid, 
the  acidity  (calculated  as  oxalic  acid)  amounting  to  36 
per  cent,  of  the  dry  plant. 

A  maran  th  us  ra  ndatus  f  Love  lies  bleeding).  — Tlie  j uice 
from  this  plant  contains  both  nitrates  and  oxalates,  and 
as  these  twoacids  cannot  exist  together  unless  both  are 
neutralised,  the  former  is  found  in  combination  with 
potash,  the  latter  combined  with  lime  ;  and,  therefore, 
the  juice  is  neutral. 

Chenopodium  i/uinoa. — The  juice  is  neutral,  almost 
free  from  nitrates,  but  rich  in  oxalates. 

Mesembrianthcmum  cri/stallinum  (Tlie  eommon  ice 
plant  J. — The  seeds  do  not  contain  oxalic  acid.  During 
earlier  periods  of  growth,  the  juice  is  neutral  (May  18) 
or  slightly  acid  (June  9).  The  percentage  of  oxalic  acid 
is  79  soluble,  I'G  insoluble.  Alkalis  are  abundant  in 
the  ash,  and  lime  is  present  in  quantity  far  in  excess  of 
that  required  for  the  16  of  in  soluble  oxalates.  On  the 
8th  July,  the  juice  from  the  roots  is  not  acid,  but  that  from 
the  stems  and  leaves  is  distinctly  so.  The  soluble 
oxalic  acid  aiuounts  to  -l^  percent.,  the  insoluble  to  2'0. 
Soluble  oxalates  and  free  oxalic  acid  preponderate  in  the 
leaves.  On  the  23rd  September,  when  flowering  has 
commenced,  tlie  root  juice  is  still  not  acid,  whilst  the 
stems  are  distinctly  so,  and  the  leaves  strongly  acid. 
The  contrast  between  amamnt/nis  caiidatus  and  3Iescm- 
hrianthemnm  cr>/stalliniim,  plants  of  ditiercnt  habits,  is 
very  striking. — L).  A.  L. 


XT.-SUGAR,  GUMS,  STARCHES,  Etc. 

Chemical  Composition  of  the  Preeipitatefrom  a  Settling- 
tank  in  a  Sugar  Factory.  F.  Farsky.  Bied.  Centr. 
15,  436. 

The  precipitate  was  the  product  of  the  purification  of 
the  refuse  water  by  the  aildition  of  lime.  It  was  a  fine 
grained  magma,  with  alkaline  reaction.  After  long 
exposure  to  the  air  it  became  covered  with  mould,  and 
emitted  an  odour  of  hydrogen  sulphide.  Its  composition 
was  as  follows  ; — Water,  43  584  per  cent.  Per  cent,  on 
the  drv  matter— KvSOj,  0-1742  ;  CaO,  0-0616  ;  MgO, 
0  0043  I  KCland  XaCl,  00424  ;  CaCOa,  71032  ;  MgCUj, 
1-8369  ;  FeS,  0  4833  ;  Ca:,(P04)2,  38558  ;  SiUj,  soluble  in 
HCl,  18-5492,  insoluble,  404342  ;  organic  matter,  5-8595; 
sand,  21  6202.  The  dry  substance  contained — N,  0  0324  ; 
I'A,  1-7667  ;  K,0,  0  0631.— D.  A.  L. 


XTL— BREWING,  WINES,  SPIRITS,  Etc. 

Composition  of  Brandy.     C.  Ordinneau.     Bied.   Centr. 

15,  562—564  (Corapt.  Kend.  102,  217—219). 
The  author  regards  the  kind  of  yeast  emidoyed  for  fer- 
mentation as  the  only  cause  of  the  ditrerence  in  flavour 
of  brandy  prepared  from  wine,  as  compared  with  brandy 
obtained  from  other  sources.  By  repeated  fractionation, 
the  following  suhstanies  were  separated  from  a  cognac 
25  years  old.  The  numbers  are  grms.  per  hectolitre:  — 
Acetic  aldehyde,  3  0;  ethyl  acetate  35  0;  acetal 
35  0;  normal  propyl  alcohol,  400;  normal  butyl 
alcohol,  2186;  amyl  alcohol,  838;  hexyl  alcohol,  06; 
heptyl  alcohol,  1-5;  ethyl  propionate,  butyrate,  etc.,  3  0  ; 
ethyl  ffinanthylate,  about  40;  amines,  40;  probably 
also  pyridine.  Brandy  prepared  from  jiotatoes,  nraize, 
and  sugarbeet,  in  the  ordinary  way,  by  means  of  beer- 
yeast,  contained  propyl  alcohol,  acti\e  and  inactive  amyl 
alcohol,  pyridine,  and  alkaloid  b.p.  ISO"  to  200%  and 
issobutyl  alcohol  ;  no  normal  butyl  .-ilcohol.  In  an  experi- 
ment made  with  wine  yeas',  lOOkilos.  of  refined 
moliisses  yielded  19  litres  of  92  per  cent,  spirit,  from 
which  a  ideasant  smelling  oil  was  distilled,  cunt.-iiuing 
normal  butyl  and  amyl  alcohols,  and  re.-cmbling  the  oil 
distilled  from  new  wine.  Excellent  alcohol  was  obtained 
iu  a  similar  manner  from  other  saccbariue  bubstauces. 


Wine  yeast  develops  speedily  at  28°  to  32°,  and  does  not 
appear  to  degenerate  by  repeated  cultivation.  The 
bouquet  of  wines  and  brandy  is  due  to  a  terpene,  with  a 
b.p.  178°,  which  is  present  in  large  quantities  in  white 
wine,  and  whose  oxidation  products  are  so  characteristic 
of  old  cognac. — D.  A.  L. 


An  Apparatus  for  Testing  Brcwinn  Materials.  C.  R. 
Bonne,  Manchester.  Kiig.  Bat.  9956,  August  2-2,  1885. 
4d. 

This  consists  of  a  corrugated  metal  vessel,  whidi  can  he 
heated  by  immersion  in  a  larger  pan  ccjutaining  water. 
The  material  to  be  teste.l  is  weighed  into  the  vessel, 
which  is  previously  tared,  and  a  known  quantity  of 
liquor  added.  The  whole  is  heated  for  a  suthcieiit  time, 
and  the  loss  by  evaporation  made  up  by  the  addition  of 
fresh  liquor.  The  material  is  then  strained,  and  the 
strength  of  the  liquor  ascertained  with  the  hydrometer, 
the  readings  of  whicli  ore  converted  into  practical  modes 
of  expressing  the  quality  of  the  material  by  means  of 
tables.— G.  H.M. 


Improvements  iu   the   Manifacture  of  Yeast.       W.  S. 
Sqnire,  Middlesex.  Eng.  Pat.  11,935,  Oct.  7,  1SS5.   4d. 

Improvements  in   the  Manufacture  of  Yeast.      W.  S. 
Squire,  Middlesex.  Eng.  Pat.  12,058,  Oct.  10, 1885.  4d. 

Intprnccments  in   the   Manufacture  of  Yeast.      W.  S. 
Squire,  INIiddlesex.    Eng.  Pat.  12,463,  Oct.  19,  1885.  4d. 

These  consist  in  growing  yeast  in  saccharine  sidutions, 
jirepared  by  mashing  either  malt  alone  or  malt  mixed 
with  raw  grain,  allowing  the  mash  to  sour,  straining  it 
bright,  and  fermenting  this  wort  with  yeast,  either  with 
or  without  the  adilition  of  spent  wash.  — G.  H.  M. 


Improvements  in  the  l^tilisation  of  the  Refuse  or  Slops 
of  Brcu-crics,    Distilleries,   Starch   Factories  and  the 
like.     H.  W.  LaH'erty,  Gloucester,  U.S.A.     Eng.  Pat. 
9431,  July  20,  1886.     8d. 
An  apparatus  for    desiccating  brewers'  and  distillers' 
grains,  etc.,  for  cattle  food,  without  any  loss  of  alimen- 
tary constituents,   by  means   of  centrifugal  separating 
machines. — G.  H.  M. 


XTIL- CHEMISTRY    OF    EOOBS,    SANITARY 
CHEMISTRY,  DISINEECTAKTS,  Etc. 

(.1)    CHEMISTRY  OF  FOODS. 

Rancidity  of  Butter.     E.  Daclaux.    Compt.  Rend.  102 
1077—1079. 

Fresh  butTEH  contains  a  small  quantity  of  free  butyric 
acid,  but  rancid  butter  contains  a  considerable  quantity. 
It  is  generally  supposed  that  this  rancidity  owes  its  origin 
to  a  butyric  fermentation,  resulting  fr(uu  the  action  of 
microbes  on  the  nitrogenous  matter  of  the  butter.  The 
author,  however,  has  examined  a  very  old  butter — it  had 
been  to  Brazil — and  found  the  nitrogenous  matter  was 
still  unaltered  casein  ;  the  liquid  expressed  from  the 
butter,  owing  to  the  salt  [)resent,  was  destitute  of 
microl>es  ;  nevertheless,  the  free  acid  had  increa.«ed  to  10 
or  20  times  the  original  quantity.  Evidentiv  this  change 
was  not  due  to  the  action  of  nncrobes,  and  the  author 
regards  rancidity  as  the  result  of  the  inevitable  and  .spon- 
taneous dceomj)osilion  of  the  glycerides  in  butter.  All 
the  ethereal  salts  are,  however,  not  equally  susceptible 
to  these  attacks  ;  the  jirst  to  go  is  butyrin,  then  caproin, 
and  linally  the  glycerides  of  the  fixed  acids.  Unaided, 
the  decomposition  proceeds  but  slow-ly  ;  the  presence  of 
water  and  free  acid  aid  it  to  a  certain  extent,  but  it  is 
cbielly  accelerated  by  the  action  of  microbes,  air  and 
light.  The  action  of  the  last  two  is  accompanied  by 
alisor|ition  of  oxygen  ;  carbonic  anhydride  is  also  evolved, 
but  in  V(dume  less  than  the  volume  of  oxygen  absorbed, 
and  various  oxidation  products  are  formed,  of  which  the 
principal  is  formic  acid.  Theoxidaliiui,  bowevi^r  feeble, 
attacks  first  of  all  those  substances  which  give  the  butter 
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its  oilour  and  taste :  and  when  oxidation  has  far  advanced 
a  taste  of  tallow  is  developed.  Hence,  in  making;  butter, 
it  is  advantageous  to  use  cream  slightly  fermented,  there- 
fore free  from  o.xvgen,  or  water  charged  with  carbonic 
anhydride,  etc.  With  regard  to  the  action  of  microbes 
and  cryptogamic  vegetation,  especially  the  latter,  which 
permeate  the  butter  with  their  loose,  scarcely  visible 
mycelia,  they  hasten  considerably  the  saponilication  of 
butyrin,  of  the  glycerides  of  the  volatile  acids,  and  sub- 
sequently even  the  fats  and  nitrogenous  substances. 
The  colour  of  the  butter  remains  unaltered,  except  where 
it  is  in  contact  with  the  mycelia.  If  the  mass  is  alkaline 
the  fat  blackens,  owing  to  the  formation  of  a  resin,  which 
is  soluble  in  alcohol  and  in  alkaline  solutions.  There-sin 
is  also  formed  liy  the  action  of  sunlight  and  alkalis.  It 
is  an  oxidation  product.  The  blackish  discolouring  of 
old  cheese  is  due  to  the  same  cause. — D.  A.  L. 


Separation   of  Albvmen  from  Peptones.      H.  Weiske. 

Landw.  Vers. -Stat.  18SG,  33,  1-17. 
SzYM.\NSKl  found  that  hydrated  copper  oxide  did  not 
precipitate  peptone  from  neutral  aqueous  solutions,  and 
proposed  the  employment  of  this  reaction  for  tlie  separa- 
tion of  albumen  from  peptones.  The  author's  experimertts 
do  not  confirm  the  foregoing.  Albumen  estimations  by 
lioiling  with  metallic  oxide  precipitates  in  presence  of 
peptones,  are  always  too  high,  and  the  error  increases 
with  the  amount  of  the  precipitate  and  the  quantity  of 
the  peptones  present.  Hence,  peptone  always  goes  down 
with  the  precipitate. — J.  T. 


(B)  SANITARY  CHEMISTRY. 

Purification  of  Refuse  Water  from  Factories.    A.  Miiller 
and  Bodenbender.    Bied.  Ceutr.  15,  43.'?— 43o. 

The  following  experiments  were  made  to  investigate  the 
question  of  self-purification,  by  means  of  fermentation  of 
waters  containing  large  quantities  of  carbo-hydrates,  as, 
for  instance,  refuse  water  from  sugar  factories  : — Solu- 
tions were  prepared  with  distilled  water  mixed  with  0'5 
per  thousand  of  cane-sugar,  milk-sugar,  or  rice-starch  ; 
they  were  impregnated  with  a  nitrifying  solution,  and  put 
in  bottles,  some  without  further  admixture,  others  with 
the  addition  of  100  millionths  of  ammonia  as  ammonium 
carbonate,  or  of  ammonia  and  wood  a-^hes,  or  of  wood 
ashes,  0  5  per  1000.  Two  other  solutions  contained  360 
millionths  acetic  acid,  one  with  ammonia,  the  other  with 
ammonia  and  wood  ashes.  Mould  appeared  in  all  cases  ; 
least  in  the  pure  solutions,  most  in  the  ammoniacal.  Tlie 
acetic  acid  solutions  were  not  favourable  to  mould  for- 
mations ;  they  were,  however,  under  favourable  con- 
ditions, the  first  to  nitrify,  and  that  without  loss  of 
nitrogen.  After  two  years  at  the  temperature  of  the 
room,  there  was  no  ammonia  in  the  solutions  containing 
ashes  ;  whilst  the  others  had  lost  a  good  half  of  their 
ammonia.  With  regard  to  the  organic  matter,  in  the 
pure  solutions  the  cane-sugar  showed  great  power  of 
resistance,  both  to  fermentative  and  chemical  attack, 
which  was  less  evident  in  the  case  of  milk  sugar  ;  and 
least  of  all  in  the  rice-starch.  The  presence  of  wood- 
ash,  however,  aided  the  destruction  of  the  cane-sugar 
considerably  ;  less  so  the  milk-sugar,  and  even  preserved 
the  starch.  Ammonium  carbonate  aided  considerably 
the  disappearance  of  the  organic  matter  in  all  four  cases, 
with  nitrification  ;  considerable  in  the  case  of  milk-sugar, 
moderate  in  the  starch,  and  not  at  all  in  acetic  and  cane- 
sugar  solutions.  There  was  a  loss  of  nitrogen  in  all 
except  the  milk-sugar.  Ammonia  and  wood-ash  proved 
even  more  active  than  the  ammonium  carbonate  alone, 
in  working  the  destruction  of  the  organic  matter,  wliich 
took  place  with  active  nitrification,  embracing  the  whole 
of  the  nitrogen  in  the  acetic  solutions,  two-thirds  of  the 
nitrogen  in  the  cane-sugar  and  starch,  and  half  of  the 
nitrogen  in  the  milk-sugar  ;  whilst  in  spite  of  the  total 
disappearance  of  the  organic  matter  in  the  acetic  and 
milk-sugar  solutions,  the  whole  of  the  nitrogen  remained. 
On  the  other  hand,  in  all  the  other  cases  there  was 
great  loss  of  nitrogen.  It  is  noteworthy  that  these  carbo- 
hydrates checked  nitrification  perceptibly,  whereas  the 


mould  growth  does  not  interfere  with  it — perhaps  even 
aids  it  by  clearing  the  way.  The  authors  conclude  that 
the  best  mode  of  purifying  such  refuse  waters,  like  those 
from  sugar  factories,  is  by  means  of  energetic  fermenta- 
tion, aided  by  the  addition  of  lime  and  urine,  and  supple- 
mented by  subsequent  irrigation.  They  remark  c.specially 
that  dressing  land  under  cultivation  heavily  with  carbo- 
hydrates wiU.  cause  injurious  acidity.— D.  A.  L. 

The  Air  of  Dwellings  and  Schools,  and  its  Belation  to 
Disease. 

The  following  is  an  abstract  of  the  paper  on  the  above 
subject  by  Professor  Carnelly,  D.Sc.,  Dr.  Haldane, 
University  College,  and  Dr.  Anderson,  Medical  Officer 
of  Health,  Dundee,  lead  before  the  British  Association 
meeting  in  Birmingham,  in  September,  1SS6. 

It  is  not  within  the  scope  of  the  paper  to  discuss 
at  length  the  methods  which  should  be  employed 
for  maintaining  a  reasonably  pure  atmosphere  in  schools 
and  in  dwellings,  but  the  following  suggestions  as  the 
result  of  experience  may  not  be  without  some  value. 

(1)  As  our  results  show,  the  state  of  the  air  in  the 
Board  schools  in  Dundee  is  extremely  bad  and  urgently 
needs  improvement.  Doubtless  the  schools  in  other 
towns  are  in  a  similar  condition.  Most,  if  not  all,  the 
symptoms  ascribed  to  over  pressure  wliich  has  been 
c'oni plained  of  so  e.xtensively  of  late,  must  be  largely  due 
to  the  defective  ventilation  of  the  schools.  A  defective 
ventilation  weakens  and  depresses  the  energies,  so  that 
a  child  cannot  certainly  gain  the  full  advantage  of  its 
education  under  a  bad  system  of  ventilation.  It  therefore 
behoves  School  Boards  to  pay  much  more  attention  to  the 
ventilation  of  their  schools  than  has  hitherto  been  the  case. 
A  sufficiently  pure  air  in  schools  ap]iears  to  be  attainable 
only  by  mechanical  ventilation.  It  is  true  the  necessary 
condition  of  purity  may  also  be  got  by  the  use  of  open 
window  ventilation,  but  then,  in  winter  at  least,  the  ill 
eft'ects  of  draughts  is  probably  greater  than  that  due  to 
insufficient  ventilation.  Of  the  systems  of  mechanical 
ventilation  it  is  better  to  blow  air  into  the  room,  and  allow 
it  to  find  its  own  way  out  (preferably  up  special  shafts), 
than  to  ventilate  by  extraction.  Draughts  are  more 
easily  avoided  by  the  former  method.  IJut  the  great 
objection  to  the  suction  method  is  that  a  partial  vacuum 
i  tends  to  be  produced,  which  would  greatly  accelerate  the 
I  entry  of  sewer  gas  into  the  room  from  any  defective  drains, 
whereas  the  "blow-in  "  method  has  the  positive  advantage 
,  of  producing  the  opposite  effect.  By  blowing  warm  air 
I  into  a  room  a  much  more  uniform  and  higher  temperature 
'  mav  Ije  attained  during  winter,  ai^d  this  method  also  is 
independent  of  the  state  of  the  weather.  All  parts  of  the 
room  are  more  thoroughly  heated  and  ventilated  than 
under  the  na,tural  system.  The  air  should  be  blown  in 
under  a  low  velocity  throudi  sufficiently  large  upright 
shafts  in  order  to  avoid  draughts.  (2)  In  regard  to  houses, 
mechanical  ventilation  is,  of  course,  out  of  the  question, 
'  but  very  satisfactory  results  may  be  obtained  in  the  case 
of  a  large  block  of  buildings  let  out  on  Hats  in  single  or 
I  double-roomed  houses,  as  is  largely  the  case  in  Scotch 
towns,  by  having  a  large  open  air  space  or  landing 
j  on  each  Hat,  and  provided  with  open  wire-grated  windows 
i  without  glass,  so  that  a  good  current  of  fresh  air  may  be 
i  maintained  along  the  pass.ages  and  staircases,  whereby 
a  I'ure,  instead  of  an  already  vitiated  air,  enters  and  sup- 
plies the  various  rooms.  (3)  The  practice  adopted  in 
almost  all  small  bouses  of  keeping  a  lamj)  burning  during 
the  night  is  one  to  be  deprecated,  as  it  must  add  very  con- 
siderably to  the  contamination  of  the  air,  especially  in 
one-roomed  houses,  in  which  the  cubic  space  per  person 
is  so  small.  (4)  Cleanliness  both  of  person,  and  more 
particularly  of  the  dwelling  or  school,  is  of  the  very 
utmost  importance  in  maintaining  the  pvirity  of  the  air 
as  regards  micro-organisms,  and  one  which,  from  this 
point  of  view,  has  not  been  previously  advocated.  (5) 
Though  far  from  deprecating  the  beneficial  efiect  of 
abundant  air  space,  yet  we  think  that  the  frequency  with 
which  the  air  in  a  room  is  changed  is  a  far  more  impor- 
tant point  to  be  attended  to  in  providing  a  pure  atnios- 
[ihere.  (6)  Ventilation  by  mere  ditl'usion  should  never  be 
depended  on  alone,  for  though  it  may  remove  a  con- 
siderable portion  of  the  carbonic  acid,  it  has  but  little  efl'ect 
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in  reducing  the  organic  matter  and  micro-organisms. 
(7)  It  is  most  important  that  the  windows  in  houses  and 
schools  should  he  made  to  open  widely,  so  that  at  inter- 
vals, when  the  mom  is  not  occupied,  a  good  current  of  air 
may  he  sent  through  the  room.  This  would  he  very 
etfective  in  removing  the  organic  matter  and  micro- 
organisms. 


Micro-Ur(janisms  in    Drinking    Writer.       Prof.    Odling, 
F.H.S.     Brit.  Assoc,  in  Birmingham,  18SG. 

The  ahove  paper  was  read  by  Dr.  Odling,  as  joint 
author  with  Drs.  Croolces  and  Tidy.  The  investigation 
was  undertaken  to  ascertain  the  connection  between  the 
infection  of  water  and  tlie  spreading  of  disease.  He  did 
not  deny  that  certain  very  clear  cases  of  choleraic  or 
typhoidal  outbreak  had  occurred,  whi^h  were  clearly 
traceable  to  drinking  water.  But  still,  such  instances 
were  very  rare,  and  how  is  it  that  so  many  persons  con- 
tinually drink  water  to  which  the  excreta  of  towns  lias 
excess  without  sufl'ering  from  such  diseases  ?  Twenty- 
five  years  ago,  tlie  sewage  of  Oxford,  of  Heading,  and  of 
many  other  places  on  the  Thames,  went  directly  into  the 
river  without  any  pretence  of  treatment.  At  that  time 
there  was  always  a  percentage  of  the  population  of  the 
riparian  towns  sutl'ering  from  zymotic  diseases,  and, 
therefore,  it  might  have  been  expected  to  follow,  as  a 
matter  of  course,  that  London,  which  drank  the  water, 
would  show  a  higher  death  rate  from  these  diseases. 
Yet  this  was  not  the  case.  How  is  it,  then,  that 
although  water  can  be  the  medium  of  infection,  so  little 
effect  follows  from  drinking,  .as  the  people  of  London  then 
did,  a  water  taken  direct  from  a  river  polluted  and  in- 
fected at  its  sources  ?  He  considered  the  theory  of  germs, 
or  micro-organisms,  to  be  practically  established  ;  but, 
admitting  this,  it  seemed  clear  that  these  infectious 
organisms  possessed  little  power  of  propagating  tliem- 
selves  when  removed  from  their  proper  nutrient  fluids. 
No  doubt  it  is  possible  they,  for  a  time,  retain  vitality  ; 
hut  there  are  causes  interfering  witli  their  powers  of 
propagation.  The  experiments  were  made  with  the  virus 
of  splenic  fever,  the  well-known  wool-sorters'  disease. 
The  virus  was  dissolved  in  either  sterilised  distilled  or 
sterilised  river  water,  to  form  a  dilute  infected  water. 
After  standing  a  certain  number  of  hours,  portions  of 
this  water  were  added  to  an  animal  fluid  ;  the  virus  being 
thus  diluted,  and  allowed  to  remain  in  this  condition  for 
some  time  before  being  placed  under  circumstancesin  which 
it  could  possibly  reproduce  the  organisms  to  which  it  owes 
its  infectious  properties.  iSlicro-organisms  thus  treated 
preserve  sufficient  vitality  to  allow  of  their  propagating 
themselves  for  five  or  six  hours,  but  propagation  does 
not  take  place  after  eighteen  hours.  It,  therefore,  ap- 
pears that  dilution  eit'ectually  protects  us  from  these 
organisms,  by  either  impairing  their  vitality  or  destroy- 
ing it  altogether.  Admitting  this,  it  is  easy  to  see  how 
London  escaped  contamination  from  the  sewage  of 
O.xford  and  the  other  towns  up  the  river.  To  infect  the 
water  supply  of  London  with  the  same  proportion  of  virus 
as  was  employed  in  Dr.  Odiing's  experiments,  one  million 
gallons  would  be  required  every  day,  or,  considering  only 
that  portion  of  the  sui>ply  drawn  from  the  Thames,  half 
a  million  gallons  would  be  required.  But  the  water 
supply  taken  from  the  Thames  as  it  passes  over  Tedding- 
ton  Lock,  is  only  about  one-tenth  of  the  water  so  p.assing, 
whicli  is  itself  so  small,  as  compared  with  the  whole 
stream,  that  its  withdrawal  causes  no  sensible  diminu- 
tion (if  level.  Computing  this,  however,  at  one-tenth  of 
the  whole,  it  will  be  seen  that  .■)0,000,000  gallons  of  in- 
fection would  be  required  to  pollute  the  Thames  water 
to  the  extent  of  the  polUitiim  employed  in  the  author's 
experiments.  And  even  if  this  enormous  and  practically 
impossible  quantity  of  infection  could  be  imparted  to  the 
water,  the  experiments  show  that  the  dilution  would 
render  it  iuuocuous.  Seeing,  however,  how  trilling  the 
real  infection  must  be,  compared  with  this  supposition, 
it  would  appear  that  there  is  little  cause  for  alarm,  as  far 
as  the  Thames  is  concerned.  From  calculations  he  had 
made,  it  would  appear  that  if  1,000,000  spores  were 
added  to  the  Thames,  there  would  only  be  one  spore  in 
50,000  gallons.     Spores,  of  course,  opened  up  a  new  field 


of  inquiry,  which  the  authors  were  now  engaged  upon. 
The  experiments  described  were  made  with  the  bacillus, 
not  the  spore.  Spores  certainly  live  longer  in  water 
than  the  bacilli,  but  they  do  not  propagate.  Single 
spores,  moreover,  were  not  necessarily  or  practically 
pathogenetic.  This  was  seen  in  vaccination.  To  per- 
form this  satisfactorily,  it  is  not  sufficient  to  introduce 
the  smallest  possible  quantity  of  vaccine  matter  into  a 
single  puncture ;  but,  as  is  well  known,  it  is  necessary 
to  make  tliiee  ett'ective  punctures,  and  even  then  propa- 
gation is  not  invariable. 

Dr.  Tidy  said  he  would  not.  as  the  time  was  so  short, 
speak  for  more  than  a  minute.  But  he  would  like  to 
point  out  that  London  at  the  present  moment  is  supidied, 
to  about  .an  equal  extent,  from  the  Itiver  Lea  and  from 
deep  wells  in  the  chalk.  We  should  certainly  not  look 
for  infection  from  the  chalk,  hut  rather  from  the  Lea, 
which  is  a  stream  liable  to  contamination.  As  a  matter 
of  fact,  however,  those  parts  of  London  supplied  from  the 
Lea  sutler  to  no  greater  extent  from  zymotic  diseases 
than  do  those  districts  supplied  from  the  deep  well  water 
of  the  chalk. 

Congo-Red  as  a  Ruigcnt  for  Free  Acid.    Prof.  H.  Schulz. 
Centr.  Bl.  f.  d.  med.  Wissenschaft.  1886,  449. 

Congo-red  was  used  to  ascertain  whether  free  acid  is 
formed  in  lower  organisms.  The  colouring  matter  is 
readily  soluble  in  water,  and  has  the  advantage  of  being 
no  hindrance  to  the  organic  functions  in  these  animals. 
In  the  case  of  rotatorias  the  digestive  organs  were 
coloured  distinctly  blue,  other  parts  remaining  white. 
The  presence  of  free  acids  is  thus  proved.— A.  K. 


XTIII.— ELECTRO-CHEMISTRY. 

Improvements  in  Scrondari/  iMitterics,  Accinniilators,  or 
Magazines  of  Electricity.  \\.  Thame  and  J.  K.  Thame, 
London.     Eng.  Pat.  r2,-28S,  Oct.  15,  1885.     Sd. 

In  this  invention  the  electrodes  consist  of  tubes  of  lead, 
strengthened  if  ncce-ssary  by  rods  or  tubes  of  glass,  in 
which  spiral  grooves  are  formed  either  in  the  metal 
itself  or  by  winding  on  strips  or  tubes  of  lead  of  a  suitable 
section.  In  these  grooves  are  placed  the  spongy  lead, 
etc.  The  electrodes  are  packed  as  closely  as  is  possible 
without  touching  each  other,  in  frames  of  suitable 
material,  which  are  made  easily  removable.  Warping 
of  the  electrodes  is  in  this  way  prevented.  — E.  T. 


Improvements    in     Galvanic    or    Primani    Batteries. 

J.    E.   Liardet,   London.     Eng.   Pat.   12,'724,  Oct.  23, 

1885.     6d. 
To  prevent  waste  of  zinc  in  chromate  and  bichromate  of 
potash  cells,  the  author  proposes  a  new  solution  in  which 
sea  or  salt  water  and  white  sulphate  of  mercury  are 
ingi'edients. — E.  T. 

Improvements  in  tlie  Manufacture  of  Incandescence 
Electric  Lamps.  L.  S.  Powell  and  R.  P.  Sellon, 
London.  Eng.  Pat.  1726,  Feb.  5,  1SS6.  8d. 
Thls  consists  of  a  method  for  obtaining  uniformity  of 
incandescence  of  lamps  under  constant  conditions  of 
electromotive  force  or  current.  Into  each  of  two  vessels 
containing  mercury,  but  insulated  from  one  another, 
one  end  of  the  Hlanient  and  a  wire  from  the  source  of 
electricity  dip  ;  by  means  of  these  wires  a  current  at  a 
constant  electrical  jiressure  is  sent  through  the  tilament, 
and  the  Icngtli  of  lihiment  outside  the  mercury  is  varied, 
by  altering  the  height  of  the  mercury  in  some  suitable 
way,  until  the  required  degree  of  incandescence  is 
obtained.  The  operation  is  carried  on  in  vacuo  or  in 
hydro-carbon  gas. — B.  T. 

hnprovcments  in   Incandescent  Electric  Lamps.     Alex. 

Bernstein,  London.      Eng.  Pat.  3149,  March  5,   ISSU. 

8d. 
The  improvements  relate  to  that  type  of  lamp  in  which      ■, 
the  light-giving  carbon  is  straight,  the  conducting  wires       I 
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being  led  in  at  opposite  ends  of  a  glass  bulb.  Each  con- 
ducting wire  is  made  in  two  piece.s,  one  piece  of  platinum 
wire  being  sealed  into  the  glass,  and  another  connected 
to  the  carbon  ;  these  two  wires  are  then  joined  together 
by  a  U'Sbaped  llexible  piece  of  oopjier  at  right  angles  to 
the  direction  of  the  wires.  This  piece  of  copper,  by  its 
flexibility,  ]irevents  any  strain  caused  by  tlie  alteration 
in  length  of  the  materials  of  the  lamp,  due  to  changes  of 
temperature,  being  put  upon  the  carbon  tilanient. 

-I!.  T. 


Improvoiiciifs  in  the  Manufacture  of  Carhoiis  for 
Klei:trintl  Piirjiosis.  J.  Kirby,  Belgium.  Kng.  Pat. 
Slol,  June  19,  18SG.     6d. 

In  tar  there  is  a  fine  powder  held  in  suspen.sion  consisting 
of  90  to  99  per  cent,  pure  carbon.  This  carbon  is 
separated  from  the  tar  by  mixing  with  one  part  of  tar, 
two  parts  of  tar-naphtha,  creosote  or  any  suitalile  solvent, 
and  hitered  through  linen  bags  ;  the  carbon  remains  as 
a  black  paste,  whioh  is  pressed  to  get  rid  of  all  tarry 
matter,  and  then  carbonised  in  a  retort.  The  product  is 
the  material  from  which  the  carbons  for  electrical  pur- 
poses are  made,  and  is  used  either  by  itself  or,  for  cheap- 
ne.ss,  mixed  with  graphite  from  gas  retorts.  For  positive 
carbons  a  liollow  cylinder  is  formed  of  this  carlion,  and 
at  the  time  of  formation  the  hollow  is  filled  with 
plumbago. — B.  T. 


Improvements  in  Portatile  Galvanic  Batteries.  W.  L. 
Gates,  New  Jersey,  U.S.A.  Eng.  Pat.  8.501,  June  29, 
1886.     8d. 

To  a  hollow  cylindrical  vessel,  closed  at  one  end,  a 
similar  cylinder  of  carbon,  cleeply  notched  at  opposite 
sides,  is  fastened  at  the  closed  end.  In  the  open  end  of  the 
vessel  is  fastened  a  tightly-fitting  plug,  supporting  a 
rod  of  zinc  inside  the  carbon  cylinder.  The  ve.ssel, 
whicli  is  supported  in  a  horizontal  position  by  four  legs, 
has  a  hoppL-r  with  a  small  orifice  m  the  middle  of  the 
top.  The  liquid,  which  is  a  solution  of  bisulphate  of 
mercury  and  sal-ammoniac,  is  unable  to  escape,  even 
when  the  vessel  is  inverted,  by  reason  of  the  pressure  of 
the  atmosphere  at  the  small  orifice. — E.  T. 


Improvements  in  the  Treatment  of  Waste  Tin  Cuttings  to 
recover  Tin  and  also  Iron  in  a  State  fit  for  lie-manu- 
facture, also  in  Apparatus  to  be  emploijcd  in  this 
Treatment.  T.  Fenwick,  London.  Eng.  Pat.  8988, 
July  9,  1886.     6d. 

The  scrap  is  suspended  in  a  wicker  basket  as  the  anode 
in  a  stannous  cldoride  electrolyte,  with  tin  cathodes 
coated  with  plumbago,  to  prevent  adhesion  of  the 
deposited  tin.  The  tin  falls  into  earthenware  troughs 
beneath  the  cathodes.  The  electrolysis,  M-liich  is  per- 
formed by  a  suitable  dynamo  machine,  is  not  pushed  to 
the  complete  stripping  of  tlie  iron,  as  this  would  cause 
solution  of  some  of  the  latter  metal.  The  partially 
treated  cuttings  are  therefore  next  attacked  with  strong 
hydrochloricacid,  from  which  the  dissolved  tin  isafterwards 
recovered  by  electrolysis,  the  cleaned  iron  being  sold  as 
scrap  and  available  fen'  further  manufacture. 

— W.  G.  M. 


Improvements  in  Galvanic  Batteries.  A.  J.  Boult, 
London.  From  Dr.  O.  Lugo,  New  York.  En".  Pat 
9403,  July  20,  1886.     4d. 

A  CARBON  ELECTRODE  is  placed  with  the  solution  of  a 
metallic  chloride,  such  as  chloride  of  copper,  in  a  porous 
cell,  outside  which  is  placed  a  caustic  alkali,  such  as 
soila,  and  a  zinc  electro<le.  The  deposit  of  copper  on 
the  carbon  is  obviated  by  adding  hyilrochloric  acid  in 
the  porous  cell  ;  the  coppei  is  dissolved  as  soon  as 
formed,  and  reconverted  into  chloride.  This  cell,  it  is 
claimed,  gives  out  a  constant  voltamptire. — E.  T. 


XX.— FINE  CHEMICAIS,  ALKALOIDS,  ESSENCES 
AND  EXTRACTS. 

Treatment  of  Hojis.  L.  Boulc.  IJied.  Centr.  15,  575. 
Adhering  LUPULIN  is  removed  mechanically,  the  hops 
are  then  steeped  in  boiling  water,  the  extract  evaporated 
at  a  low  temperature  in  a  vacuum,  dried,  powdered,  and 
mi.xed  with  the  lupulin.  The  mixture  is  kept  in  tin 
cans,  in  which  the  air  is  replaced  liy  carbonic  anhydride. 
In  this  way  the  oil  containing  the  lupulin  is  not 
changed  into  valerianic  acid,  the  hops  can  be  kejit  any 
length  of  time,  and  can  be  moreover  greatly  economised. 

— D.  A.  L. 


Phosphoric  Anhydride.     J.  Walter.      J.   Prakt.   Cliem. 
1886,  34,  133. 

Pho.sphoeic  anhydride  in  its  bulky  form  can  he  made 
much  more  convenient  to  handle  by  compression  as 
follows: — The  containing  vessel  is  closed  with  a  caout- 
chouc cap  through  whicli  pa.sses  a  rod  with  a  flattened 
head.  This  rod  is  used  to  press  the  anhydride  into  a 
cake,  out  of  which  small  cylinders  can  be  cut  by  means 
of  a  cork-hoieror  similar  instrument.  Any  metal  th.at 
may  be  taken  up  by  the  anhydride  by  this  treatment 
will  usually  ba  of  no  importance. — J.  T. 


On  the  Volatile  Fatty  A cids  occurring  in  the  Lupulin  of 
Commerce.  J.  O.ssipow.  J.  Prakt.  Cheni.  34,  1886, 
238—240. 

If  lupulin  be  distilled  with  water,  volatile  acids  are 
found  in  the  distillate,  one  of  which,  at  least,  was  sup- 
posed to  be  isomeric  with  valerianic  acid,  since  oil  of 
hops  oxidised  with  chromic  acid  gives  an  acid  of  the 
formula  CsHmOj.  The  acid  distillate  was  therefore 
saturated  with  potassium  carbonate,  decomposed  with 
very  dilute  sulphuric  acid  and  distilled.  The  distillate 
was  extracted  with  ether,  and  after  driving  oil'  the 
ether,  the  residue  w.as  fractionated.  The  fractions  most 
likely  to  contain  tlie  valerianic  acid — viz.,  those  from 
170  to  174" — were  joined,  and  a  new  fraction  distilling 
between  171  and  173"  was  collected,  to  be  tested  for  one 
of  the  two  valerianic  acids — methylethyl  or  isopropyl- 
acetic  acid.  Since  these  two  are  distinguished  by  their 
barium  salts,  this  was  prepared  from  the  distillate 
and  examined,  as  well  as  the  silver  salt,  but  the  result 
does  not  warrant  the  author  to  pronounce  an  o]iinion 
on  the  constitution  of  the  acid.  He  intends  to  tiy  if 
etheritication  of  the  acid  will  be  more  successful. 

-S.  H. 


Synthesis  of  Thalline.     Cheni.  Zeit.  10,  1038. 

Phenol  treated  with  strong  nitric  acid  gives  a  mixture  of 
ortho-  and  paranitrophenol.  The  former  is  separated  by 
distillation  in  a  current  of  steam,  whilst  the  latter  is  con- 
verted into  the  sodium  salt  ami  treated  with  methyl- 
chloride,  forming  paranitromethylphenol  or  paranitro- 
anisoil.  Thenitro-gronp  is  reduced,  whereby  para-amido- 
metliyl-phenol  or  para-anisidine  is  obtained.  This  i.s 
Treated  with  glycerol  and  sulphuric  acid,  paramethyloxy- 
qninoline  or  paraquinanisoil  being  produced  (Skranji's 
reaction),  the  hydrochloride  of  which,  heated  with  tin 
and  hydrochloric  acid,  gives,  by  the  addition  of  four 
atoms  of  hydrogen,  the  new  base  tetrahydroparamethyl- 
oxyquinoline  or  thalline,  which  name  it  received  owing 
to  the  green  colour  its  most  dilute  solutions  give  with 
chlorine,  ferric  chloride  and  potassium  bichromate. 

-S.  H. 


Sparteine    and    its    Salts.     Grandval   and    Valser.     J. 
Pharm.  Chem.  14,  65,   1886. 

On  adding  a  little  sparteine  or  one  of  its  salts  to  a 
drop  of  ammonium  hydrosulpliide  on  a  watch  glass, 
a  persistent  orange-red  cohiuration  appears.  This 
reaction  is  very  sensitive.  The  normal  sulphate 
C'ijHjgN.j.  H2SO4  IS  easily  obtained  by  adding  the  caleu- 
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lated  amount  of  sulphuric  acid  to  an  alcoholic  solu- ]  is  then  removed  with  suIi-liurouB  '^'''''■,  ,  ^^t"  »<^»l"y;"S 
t!;!n  of  siKU-tone.  'it  salt.crysUdli.c.  out  in  the  foru,  |  vv|tf>  ..cetu^acul.  ^Uerumchlonde  .^  a.Med.^n^  the  J^- 
of    larL'e     rhoiiibohedra     witli     8    mol.s.    of     wate 


crystallisation  on  allowing;  the  solution  to  evaporate 
spontaneously  in  an  exsiccator.  Tlie  salt  can  al.so  be 
obtained  by  evaporating,'  its  aqueous  solution.  On 
aildins  an  alcoholic  sohition  ot  sulphuric  acid  to  a 
solution  of  .sparteine  in  ether,  a  very  hj  groscopic  white 
sal  t  is  precipitated  of  the  com  pnsition—(.'i5H.,cN.j.2H5S.jt),. 
In  the  drving  oven  it  decompo.ses  and  takes  a  red  colour. 
It  is  usually  assumed  that  the  halogen  salts  of  sparteine 
do  not  crystallise.  The  author,  however,  has  obtained 
a  well-crystallised  basic  hydriodide  CisH.j„N;.HI  by 
trcatini^  a  warm  5  per  cent,  solution  of  s]iarteine 
sulpliat'e  with  an  exce.ss  of  potaa.sium  iodide,  and  allowiii>; 
the  cold  solution  to  cvajiorate  spontaneously.  liy  'lis- 
solvin<;  these  crvstals  in  bi>ilinf;  water,  coolinf;  slowly 
and  aUowiu','  to"  evaporate  freely  in  tlio  air,  very  lar-e 
crystals  of  the  hydriodide  are  obtained,  wliich  are 
peVmanent  in  the  air  and  lif;ht.  This  salt  is  not  very 
soluble  in  water,  and  is  precipitated  from  concentrated 
solutions  of  sparteine  salts  on  adding  potassium 
icidide,  a  reaction  of  value  in  purifying  s]i;uteine. 
The  hydrobromide  can  also  be  obtained  by  double 
decomposition,  although  it  is  more  soluble.  It  crystal- 
lises in  prismatic  needles.  Similarly  the  much  more 
soluble  hydrochloride  can  be  obtained  in  the  crystalline 
form. — J.  T. 


3  lorm   I    Willi  accm.  «i.v.ita,  ,..in..i.*...  v.... -  —  -  -,  .i 

er    of  ;  cipitated  oxalate  determined  in  the  usual  way  by  titra- 


tion with  permanganate.— A.  K. 


Reisehauer. 


(if   alkaline, 
is    extracted 


Detection  of  the  so-called  "Saccharine." 
IJied.  Centr.  15,  492-493. 
The  concentrated  solution  of  the  sugar, 
slightly  acidified  with  phosphoric  acid), 
with  ether.  If  saccharine  is  present,  the  residue  from  the 
ether  melts  at  about  200°,  and  when  fused  with  a  mix- 
ture of  nitre  and  sodium  carbonate  the  fused  mass  con- 
tains sulphuric  acid,  which  may  be  determined  in  tho 
usual  way.  The  weight  of  liaSUj  olitained  in  this 
manner  from  lOOgrms.  of  sugar,  muliipliod  by  0  785, gives 
the  weight  of  the  saccharine  extracted.— D.  A.  L. 


XXL— EXPLOSIYES,  MATCHES,  Etc. 

An    Exvloaive    Mixtiii-c.       A.    Cavazzi.      Gazz.    Chim. 

16,  172. 
The  author  found  that  sodium  liypophos]iliite  heated 
with  sodium  nitrate  violently  exploded.  The  greatest 
effect  was  produced  with  a  mixture  of  equal  parts  of  the 
salts.  The  author  supposes  the  following  equation  to 
represent  the  reaction- 
Nail, PO^ +2XaN03=Na,l'04+HjO-i-N05 -l-NO. 

—J.  T. 


Ediniation'of  Fusel  Oil  in  Brandies  and  Liqueurs.     J. 

T'raube.  Bied.  Centr.  15,  559— 5G0. 
()NE-FIl"riKTlI  per  cent,  of  fusel  oil  in  a  brandy  can  he 
detected  by  the  following  method  :— A  thin-walled,  very 
fine  capillary  tube  is  attached  to  an  adjustable  scale 
divided  in.  half-millimetres.  The  brandy  or  liqueur  to 
be  examined  is  distilled,  and  the  distillate  diluted  with 
distilled  water  until  the  sp.  gr.  corresponds  to  20  per 
cent,  alcohol ;  this  liijuid  is  sucked  up  the  capillary  tube 
two  or  three  times,  and  a  few  Imurs  after  the  licpiid  has 
come  to  rest,  the  height  of  the  column  in  the  capillary 
tube  is  read  oil'  and  com]iared  with  a  slamlanl.  An  error 
of  a  half  [ler  cent,  in  sp.  j;r.  is  of  no  ini])ortance,  and  a  very 
slight  correction  is  required  for  variations  of  I  emjierature. 
The  height  of  the  column  is  lowered  by  fusel  oil,  and  to 
a  less  extent  by  other  alcohols  and  aldehydes  present  in 
brandy,  etc. — U.  A.  L. 


XXII.- GENERAL  ANALYTICAL  CHEMISTRY. 

Propn-li'S  of  OxyccUulosc,  oj'pNed  to  the  Determination 
of  Vanitdium.  V,.  Witz.  and  F.  Osnuiud.  Bull.  Soc. 
Chim.  45,  309—315. 
Wll  Z  first  used  vanadium  for  developing  aniline-black  in 
calico  printing.  Cotton-wool  slightly  alteicd  by  oxida- 
tion, as  it  is  obtained,  for  instance,  by  steeidiig  in 
chloride  of  lime  solution  (f  2'  13(5.  for  one  hour  at  the 
ordinary  temperature,  is  able  to  hx  vanadium  from 
very  dilute  solutions- according  to  AVitz  if  the 
solution  contains  Igriii.  vanadium  in  lOOOcc.  water— 
and  prove  its  presence  by  developing  aniline- 
hlack.  The  authors  jiropose  to  test  solutions  for  vana- 
dium by  soaking  a  cotton  material  partly  converted  into 
oxycellulose  in  tlie  solution,  wjishingand  drying'  tlieinate- 
rial,  and  then  printing  with  an  aniline-blac-k  mixture  free 
fron'i  metals  and  develojiing  tlic  black,  ^'anadiunl  baths, 
which  contain  from  01-0  OOOUOlmg.  vanadium  in  a  litre, 
give  this  reactinn  distinctly,  and  the  weakest  bath  gives  a 
result  very  dirt'erent  from  a  bath  free  from  vanadium. 
The  reaction  is  most  delicate  with  vanadium  dichlorida 
in  the  absence  of  other  salts.  With  the  aid  of  this  re- 
action it  is  possible  to  lind  vanadium  in  ditt'erent  well- 
waters      It  has  not  yet  been  found  in  animal  bodies. 

— G.  II.  M. 


Practical  Experience  with  the  Diphenylamine  Reaction  in 
Milk  and  Wine  Analysis.  Joseph  llerz.  Itep.  Anal. 
Chem.  6,  300. 
On  the  occasion  ot  the  dairy  exhibition  E\t  Munich,  in 
1884,  Soxlilet  altered  ITrt'elmann's  method  in  the  follow- 
ing way  :  lOOcc.  milk  are  lioiled  with  Ucc.  of  a  20  per 
cent,  calcium  chloride  solution,  a  few  dnqis  of  a  2  per 
cent,  solution  of  diphenylamine  in  cone,  sulphuric  acid 
added  to  the  filtrate,  and  a  layer  of  about  2cc.  of  the  now 
turbid  mixture  carefully  poured  on  to  cone,  sulphuric 
acid,  so  that  the  lUiids  do  not  mix.  In  presence  of 
nitrous  or  nitric  acid  a  blue  zone  becomes  at  once 
apparent,  but  if  Imgrtn.  in  lOOcc.  i.s  present,  the  colour 
is  observed  after  the  lapse  of  a  few  hours  only.  With 
still  smaller  ciuantities  it  is  necessary  to  coagulate  450cc. 
milk  with  0  — 7cc.  calcium  chloride  stdution,  and  after 
addiii"  2cc.  cone,  sulphuric  acid  to  the  filtrate,  to  distil 
off  120— loOce.  The  distillate  is  made  slightly  alkaline, 
evaporated  in  a  platinum  dish  to  about  occ. ,  and  now 
examined  as  above.  All  reagents  and  the  distilled  water 
must  be  |ireviously  tested  for  nitric  acid. 

This  method  is  not  employed  at  Wurzburg,  as  the 
water  there  does  not  contain  less  than  2r)mgrms.  nitric 
acid  in  the  litre.  Those  wlio  examine  the  milk  there 
have  to  rinse  tlie  vessels  useil  with  tiie  milk  about  to  be 
examined.  Coagulation  is  efVecteil  on  the  water-bath, 
and,  in  tlie  case  of  a  positive  result,  the  experiment 
repeated  with  some  of  the  distilled  water  used.  A 
ncalive  result  does  not  nece-ssarily  prove  that  w.aterhas 
not  been  added  ;  even  more  so  is  this  the  c.a.se  with  wine, 
for  it  was  not  jiossible  to  ]uove  the  pre.'-ence  of  nitric  acid 
in  old  wine  which  had  undoubtedly  once  been  mixed 
with  water.— A.  K. 


Determination   of  Glycerol.      William  Fox  and  J.  A 

Wanklyn.  Chem.  News,  53,  15- 
The  antbora  determine  glycerol  by  oxidising  with  pcr- 
miingan<ate  and  titrating  the  oxalic  .acid  which  is  obtained 
acciinling  to  the  equation,  CoHsOs-l-Os^  CJl.Oi-f  CO3 
+  311./).  The  .aqucims  solution  of  glycerol,  which  should 
not  contain  more  thtin  0'25grin.,  is  made  alkaline  with 
Sgrms.  of  caustic  ]iotash,  and  boiled  for  half  an  hour 
with  an  cxcesa  of  )'erniangan.ate.     Excess  of  the  latter 


On  the  Quantitative  Determination  of  Phenol  as  Tri- 
bromophcnol.  H.  Beckurts.  Arch.  I'liarm.,  188G,  24, 
561. 
The  product  of  the  action  of  bromine  on  phenol,  tribro- 
mophonol,  was  examined  and  found  to  have  an  admix- 
ture of  tribromopbcnolbromide  (',H..,Br,()l!r.  It  is  due 
to  the  formation  of  the  latter  compound  that  the 
quantity  of  phenol  is  frequently  found  too  high,  since  for 
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the  prnducticm  of  tribromophenolbioiniile,  8  atoms  of 
broiiiitie  are  used  for  one  iiiol.  of  iilionol,  whereas  in  the 
formation  of  tribromophenol  only  ^i  atoms  of  bromine  are 
retiuired. 

Tiibromoplienolbromide  is  decomposed,  according'  to 
Koppes'liaar,  as  shown  in  the  following;  equation  : 
C,.H,I!r  J)l!r  +  2KI  =  C,JI,lir;,(.)K;  +  KI!r  +  I,,— /.c,  2 
atoms  of  iodine  separate  which  are  eciuiv^lent  to  2  atoms 
of  bromine,  and  are  retitrated  with  thio-sulphate,  so  tliat 
only  li,  not  8,  atoms  of  bromine  ari^  used  for  Imol.  of 
jilienol.  Addition  of  potassium  iodide,  consenuently,  is 
of  much  ^;reater  importance  than  is  assumed  by  Kop- 
]ieschaar,  who  only  desired  to  repbice  bromine  by 
iodine,  which  is  more  readily  determined.  Titralicm  is 
best  eli'ected  with    ',  ^  normal  jiotassium  bromide  solution, 


jj    normal    potassium    bromate    solution, 


II  al 


sodium  tbiosulph.ite  scdutiou  and  a  solution  of  potas- 
sium ioditle,  which  contains  12.")j;rms.  in  the  litre.  Into 
a  bottle  furnished  with  a  well-fitting  glass  stopper,  25 — 
liocc.  of  the  phenol  solution  (1  :  1000)  are  introduced, 
50cc.  each  of  the  potassium  bromide  and  bromate  solu- 
tion and  occ.  coni-.  sulphuric  .acid  addeil  and  the  mixture 
well  shaken.  After  10 — 1.")  minutes  the  bottle  is  opened, 
lOcc.  of  the  pcitassium  iodide  solution  addeil,  and  after  a 
few  minu'es  the  sep.arated  iodine  is  titrated  with  A 
normal  thio.sulphaie  solution.  The  calculation  is  simple  : 
in  a  mixture  ot  JOcc.  each  of  potassium  broniide  and 
bromate  solution,  sulphuric  aciil  sets  0'2.i!l.{L'rm. 
bronuile  at  liberty,  according  to  the  ccjuation  :  5Kl!r-l- 
KHrl),,  -f  :ilIoS()4-:iK.SU,  i-.'iHjd-t-GIJr.  This  quan- 
lily  iif  In-omme  would  convert  0'04(i!)grm.  of  phenol  into 
tribroniophenol.  One  cc.  of  one-tenth  normal  thiosulphate 
solution  corresponds  to  OOOSgrm.  bromine,  and  thisciun- 
bines  with  OOOlSOgrm,  of  jilicnol.  iJy  subtracting  for 
each  cc.  of  ,'„  normal  tliiosuljihate  solution,  wllicli  has 
been  Used  f<ir  esliiuating  the  iodine  .set  free  by  the 
bromine,  O'OOloU  from  004(j!l,  the  (pumtity  of  jilienol  is 
fonn<l,  which  was  present  in  the  volume  of  the  [dienol 
solution  originally  employed.  Tlie  method  gives  very 
good  results. — A.  11. 


Determination   of  Phenol  in  Crude  Curholie  Acid.     H. 
IJockurts.     Arch.  Pharm.  24.  5"'i 

Kopi'E.scii,\.\r'S  method  for  determining  ]>henol  (see 
previous  abstract)  cannot  be  used  for  crude  carliolic  acid, 
as  considerable  quantities  of  cresols  and  other  homo- 
logous phenols  are  coutained  in  it,  and  these  formdilter- 
cnt  compounds  with  bromine,  so  that  the  ijuantity  of 
]>henol  is  always  found  too  small.  As  a  general  rule, 
the  method  is  of  course  sufticiently  exact  for  ascertain- 
ing the  quantity  of  phenols  in  the  crude  acid,  irrespecti\  e 
of  the  kind  of  phenols  it  contains.  The  author  uses  a 
method  which  is  a  modihcation  of  Crookes'.  A  certain 
volume  of  crude  carbolic  acid  is  mixed  with  the  same 
volume  of  ]ietruleum  ether,  and  shaken  with  a  sufficient 
(piantity  of  a  10  per  cent,  caustic  so<la  solution  in  a  gra- 
iluatcd  cylinder.  After  ten  minutes,  a  perfect  sei)aration 
of  the  alkaline  Uuid  and  of  the  hydrocarbons  has  taken 
place.  l!y  subtracting  the  known  volume  of  petroleum 
etluM-  from  the  ptu'tion  insoluble  in  caustic  soda,  the 
amount  of  neutral  oils  ami  resinous  substances  contained 
in  the  acid  is  found.  A  portion  of  the  alkaline  Huid  is 
mixed  with  excess  of  cone,  hydrochloric  acid,  and  the 
volume  of  phenol  which  sefiarates  out,  noted.  No  cor- 
rections are  necessary,  as  the  phenols  dissolve  as  much 
waier  as  the  hydrochloric  acid  dissolves  of  the  phenols. 
The  method  gives  good  results. — A.  K. 


tion  is  recommended  :— Ggrms.  pig-iron,  steel,  or  cast- 
iron  are  dissolved  in  COcc.  nitric  acid  (sp.  gr.  1-2)  in  a 
beaker  holding  at  least  300cc. ,  and  the  sola  tion  evaporated 
to  dryness  in  a  porccl.ain  dish  holding  l.'iOcc.  The  re.sidue 
is  powdered,  iran.sfcrred  to  a  porcelain  crucible,  and 
fused  until  nitrous  fumes  cease  to  be  evolved.  The 
ignited  mass  is  returneil  to  the  dish,  lOcc.  sniiihuric 
acid  (sp.  gr.  IS;?)  added,  and  excess  of  .sulphuric  acid 
evaporated.  Tiie  dry  mass  is  then  rin-ed  into  a 
SOOcc.  llask  with  (JOcc.  hydrochloric  acid  (sp.  gr. 
ri9).  The  distillation,  which  is  the  next  opera- 
tion, and  precipitation  with  sulphuretteil  hydrogen,  is 
again  carried  out.  according  to  Lundin.  It  is  needless  to 
pass  carbonic  acid  into  the  distillate,  unless  the  precipi- 
tate ]iroduceil  liy  sulphuretted  hydrogen  is  to  be  liltered 
with  all  iiossible  s]ieid  through  a  Aveiglied  lilt.er.  After 
washing  with  warm  water,  the  KIter  and  precii'itate  are 
dried  at  100—110°  and  weighed. 

In  detertnining  arsenic  in  iron  ores,  it  is  advisable, 
after  dissolving  in  nitric  acid,  to  digest  with  hydrochlorit! 
acid  (sp.  gr.  TIO),  and  not,  as  Lundin  recommends,  witli 
nitric  acid.— A.  ]v.  

Determination  of  Invert  Siir/ar.    Deutsche  Zuckerindus- 
trie,  11,  1229. 

With  regard  to  Wolf's  modification  of  IJiggart's  method, 
lirulins  and  Volpert  lind  that,  by  using  a  J  per  cent, 
solution  of  invert  sugar  and  50ec.  copper  solution,  inac- 
curate results  are  obtained,  if  the  amount  of  sugnr  is 
small.  According  to  Volpert,  lOcc.  of  Soxblet's  copper 
solution,  diluted  with  40cc.  water,  rerinirc,  if  boiled  for 
two  minutes,  2") 'See.  of  a  ,'-,,  per  cent,  solution  of  invert 
sugar.  If  the  40cc.  water  contain  ))iire  cane  sugar 
(c.f/.,  2,  4,  40grms. ),  a  smaller  number  of  cc.'s  aie  used — 
namely,  23  S,  228,  20  8— the  decrease  not  beinga  regular 
one,  however. 

Ugrms.  crude  sugar  are  dissolved  in  about  lOOcc.  of 
water,  jirccipitated  with  a  little  lead  acetate,  and  m.aile 
nptollOcc.  100cc.(10grnis. )are  filteredolt',  the  le.'ul  preci- 
pitated with  dauber's  salt,  the  .solution  diluted  to200cc., 
ami  again  liltered.  Each  40cc.,  containing  2grms.  sugar, 
are  boiled  with  lOcc.  copper  solntidn  (according  to 
Herzfeld)  for  iKdf-a-minute.  A  small  portion  is  then 
tested  with  acetic  aciil  and  ferrocyanide,  a  further  quan- 
tity of  copper  solution  introduced,  a^iain  tested,  etc. 
(ienerally,  three  tests  sultice.  Under  these  circum- 
stances, and  for  2i;rms.  of  sugar  in  40cc.,  Olcc,  more  or 
less,  represents  O'Ol  per  cent,  invert  sugar  ;  each  M'hole 
cc,  therefore,  representing  O'l  percent. — A.  U, 


A  Modification  of  Lundin^s  Method  for  Determininij 
Arsenic  in  Iron  and  Iron  Ores.  V.  Griindahl. 
Jernkontorets  Annalen,  41,  149. 

The  author  finds  fault  with  I.undin's  method  for  deter- 
mining arsenic  acid,  Ijccause  it  is  difficult  to  remove  the 
sulphuric  acid  used  for  dissolving  the  iron,  in  conse- 
quence of  which  wrong  results  are  obtained,  for  on  addi- 
tion of  hydrochloric  acid,  chhn-iue  is  evolved,  which,  in 
its  turn,  seiiarates  sulphur  from  sulphuretted  hydrogen. 
In  order  to  avoid  these  mistakes,  the  following  modihca- 


Aeidimetric    Diierminafion   of  Snli>linrons    Acid.     Ch. 
Blarez.     Compt.  Rend.  1C3,  09- 

Sl'LPHI'Eous  acid  behaves  differently  towards  the 
various  indicators.  Thus,  its  iiasicity  seems  to  be  twice 
as  great  when  phenol-phthalein  is  used  th;in  wdien  cochi- 
neal and  helianthin  are  em])loyed  as  indicators.  Snlpho- 
magenta,  litmus,  and  I'orrier-blue  (J4f!  cannot  be  used. 
Each  cc.  of  a  f's  normal  alkali  solution  is  ei|uivalent  to 
0  OO.'Kgrm.  SO..,   if  working  with  pbenol-phtlialcin,  and 

I  equivalent  to  000IJ4'jrm.  SO,  if  with  cochineal  or 
helianthin.      The   aeidimetric    determination    of    free 

'  sulphurous  acid  in  presence  of  other  free  acids  is  only 
possible  if  the  mtmo-  or  polybasic  acid  is  so  strong  as  to 

I  show  its  absolute  basicity  towards  cochineal  or  helian- 
thin. In  this  case,  a  determination  is  made,  using  one 
of  the  latter  indicators,  and  another  with  phenol-phtha- 
lein. The  dift'crence  expressed  in  cc.  ,V  normal  alkali 
solution,  if  multiplied  by  0'0064,  gives  the  weight  of 
anhydrous  sulphurous  acid  contained  in  the  volume  of 
the  solution  experimented  upon.  Good  results  were 
obtained  in  presence  of  nitric,  hydrochloric,  sulphuric, 
and  oxalic  acids. 

With  regard  to  sulphites,  the  following  holds  good  : — 
Acid  sulphites,  with  an  excess  of  sul[phurous  acid,  seem 
acid  towards  cochineal  and  helianthin,  and  by  means  of 
these  indicators  and  alkali  the  excess  of  snlijhurons  acid 
may  be  determined.  Acid  su]]diiles  are  neutral  to  the 
last-mentioned  indicators,  acid  to  phcnid-phthalein ; 
they  moreover  absorb  the   same    quantity  of   alkali  as 
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they  already  contain  before  tlie  red  colour  of  the 
former  becomes  apiiarcnt.  Tlie  neutral  sulpliites,  alka- 
line to  cochineal  ami  holiantliin,  neutral  to  i)lienol- 
plilhalein,  are  converted  into  acid  ,sul]jliites  by  addition 
of  the  same  quantity  of  sul|ilinrHu.s  acid  as  tliey  already 
contain,  and  their  quantity  can  be  tlms  determined'; 
only  it  is  bettor  to  take  ,',j  normal  hydrochloric  acid  sohi- 
tion  instead  of  suliiluirous  acid.  A  small  excess  of  the 
former  is  added,  cocliineal  or  hcliantliin  are  used  as  indi- 
cators, and  the  change  of  colour  is  ellected  by  ,V  normal 
alkali  solution. 

If  a  sulphite  is  under  examination,  which  for  Imol.  of 
sulpliurons  acid  contains  more  than  Imol.  and  less  than 
2mols.  of  alkali,  the  exact  composition  may  be  deter- 
mined in  the  following  way:— (a)  A  certain "volnme  of 
the  .solution  is  titrated  with  alkali  until  a  change  of 
colour  in  the  phthaknn  apjicars.  (i)  The  same  vnlume 
of  the  same  solution  is  treated  with  an  excess  of  ,',7  nor- 
mal hydrocliloric  acid,  and  exce-s  of  the  latter  found  l>y 
means  of  i',,  normal  alkali  solution.  The  .sum  of  the 
volume  of  alkali  u»ed  in  n,  and  the  volume  of  acid 
actually  required  in  b,  calculated  for  .sulphurous  acid, 
gives  the  quantity  of  this  acid  in  the  volume  of  lluid 
examined.  If  the  weight  of  the  suli)hnrous  acid  lie 
known,  and  also  the  amount  of  alkali  necessary  for 
transformation  into  neutral  sulphite,  then  the  ditfeience 
represents  the  weiglit  of  combined  alkali,  and  the  exact 
composition  of  the  body  is  thus  ascertained.— A.  K. 


EdimatwH  of  Silver  in  Burnt  Pyrites.    E.  Thilo.    Chem. 

Zeit.  10,  S-22,  10()5— lOGG. 
TllK  amount  of  silver  present  in  burnt  pyrites  is  usually 
0003 — O'OOS  per  cent.  To  obtain  accurate  results  it  is 
desirable  to  deal  with  a  quantity  of  pyrites  containing 
OOlgrni.  of  silver,  say  300— oOOgrms.  For  so  much 
material,  .scorification  and  cnpellation  are  not  suitable. 
Methods  involving  the  solution  of  the  wlude  of  this 
material,  hold  out  no  promise  of  sncces.s.  Attempts  were 
njade  to  devise  a  process  by  wliich  the  whole  of  the 
silver  ccmld  be  di.ssolved  without  taking  uji  the  rest  of 
the  material.  Nitric  acid  was  hardly  suitable  as  a  sol- 
vent owing  to  the  possible  presence  of  chlorides.  Chlorin- 
ation  and  subsequent  extraction  of  the  silver  chloride 
was  tried.  IJigestion  witli  chlorine  water  proved  better 
than  passing  chlorine  over  the  heated  material,  Imt 
bromine  water  was  much  more  convenient  than  chlorine 
water,  and  attacks  silver,  arsenic  and  sulphur  compounds 
more  readily  than  most  reagents.  Bromine  and  bromine 
water  have  already  been  proposed  io\-  the  extraction  of 
the  precious  metals,  both  for  manufacturing  and 
analytical  purposes.  The  autlior  found  tlie  analytical 
method  given  by  Fresenius  to  be  very  troublesome.  He 
finally  devised  the  following  jirocess  :— 1.  Brominafing 
the  burnt  pyrites  with  bromine  water  containing  excess 
of  bromine.  2.  Kemoval  of  the  excess  of  bromine  by 
means  of  free  ammonia.  3.  Solution  of  the  resulting 
silver  bromide  by  means  of  concentrated  ammonium 
cliloride  solution.  4.  Precipitation  of  the  silver  (and 
other  dissolved  metals)  by  means  of  zinc.  5.  Estimation 
of  the  silver  in  the  precipitate. 

1  Uperatioii.—An  iron  dish,  with  acid-proof  lining, 
30crn.  diameter,  receives  300— oOOgrms.  of  the  burnt 
pyrites,  wliich  passes  throngh  a  sieve  of  0'2.')iMm.  meshes. 
The  powder  is  well  covered  with  water,  and  bromine  is 
added  with  constant  stirring,  care  being  taken  to  have 
excess  of  bromine  finally.  After  allowing  to  stand  for 
24  hours,  the  mass  is  lieated  for  an  hour  on  tlie  water- 
hath  with  constant  stirring,  supersaturated  with  am- 
monia, and  after  the  addition  of  fiOOgrms.  ammonium 
chloride  with  a  litre  of  water,  is  lioiled  for  an  hour  and 
filtered.  Tlie  rcshlue  is  returned  to  the  dish,  witlumt 
washing,  ami  dried,  then  ignited  in  a  Hessian  cruiMhle, 
and  boiled  again  with  ammoniacal  ammonium  chloride 
S(dution.  After  ignition  the  residue  can  bo  easily 
washed,  and  is  now  (luitefree  from  silver.  If  the  burnt 
pyrites  contained  o  nor  cent,  of  copper,  tliis  will  he 
reduced  to  less  tli.i  11  0  1  percent,  in  the  resiilue,  and  as 
the  copper  is  as  dilliiult  to  extract  with  bromine  as  the 
silver,  the  removal  of  the  copper  indicates  the  removal  of 


the  silver  also,  and  it  may  be  assumed  in  practice  that  the 
process  is  satisfactory  as  soon  as  the  copper  is  reduced  to 
O'l  per  cent.  The  silver  solution  obtained,  about  4  litres 
in  volume,  is  perfectly  stable  in  the  light,  so  that  no 
darkening  of  the  laboratory  is  necessary.  The  liiiuid  is 
acidified  with  hydrochloric  acid,  warmed  on  a  saml-Uath, 
and  the  silver  is  precipitated  by  means  of  chemically 
pure  zinc.  After  1  to  2  hours,  all  is  precijiitated  (in 
the  presence  of  cobalt  the  solution  becomes  red)  and  the 
solution  does  not  turn  blue  on  adding  ammonia.  After 
careful  decantation,  the  iireeipitate  is  washed  with  dilute 
liydrocliloric  aciil,  and  linally  with  hot  water.  It  con- 
tains fre(^uently  small  amounts  of  chlorine  and  bromine 
compounds,  and  a  little  iron  oxide  which  has  [lassed  the 
filter  previously.  This  precipitate  is  heated  in  a  clay 
crucible,  with  a  little  potassium  cyanide,  to  reduce 
chlorides  and  bromides,  then  borax-glass  is  added,  and 
the  temperature  raised  to  fu.se  the  copper.  Tlie  button 
so  obtained  is  dissolved  in  nitric  acid,  and  the  silver  is 
precipitated  by  means  of  a  few  drops  of  hydrochloric 
acid,  ami  weighed. 

In  ]iyrites,  the  silver  is  estimated  by  first  carefully 
roasting,  and  then  proceeding  as  above.  The  method 
also  gives  good  results  in  the  case  of  roasted  copper 
schists,  and  spathose  iron  ore  containing  fahl  ore  .aid 
pyrites.     The  process  can  be  completed  in  three  days. 

—J.  T. 


New  Method.',-  for    Distinguishing   Artificially-coloured 
Bed  ]Vinc^.     Joseph  Herz.     Chem.  Zeit.  10,  96S— 9. 

The  following  is  the  method  employed  for  examining 
the  colouring  matter  of  wines  in  the  Wurzburg  Labora- 
tory : — 30 — 50cc.  of  the  wine  to  he  tested  are  mixed  in  .a 
porcelain  dish  with  about  20— 30cc.  of  a  .saturated  soln- 
tiouof  magnesium  sulphate  and  10 — 20ec.  sodium  hydrate 
solution  added  with  constant  stirring  ;  all  natural  and 
artificial  colouring  matters,  with  the  exception  of  the 
sulphonic  acids,  are  thrown  down  with  the  magnesium 
hydroxide.  A  small  quantity  of  the  liquid  is  filtered  off, 
and  if  tlie  filtrate  is  not  colourless,  or  only  slightly 
yellow,  further  quantities  of  magnesium  sulphate  and 
sodium  hydrate  are  added.  Concentrated  solutions  are 
used  in  order  to  avoid  too  great  dilution  of  tlie  liquid.  If 
very  small  quantities  liave  to  be  tested  for  it  is  necessary 
to  take  lOOcc.  or  more  of  wine,  ami  evaporate  down  to 
30cc.  on  the  water-bath  before  adiling  magnesium  sul- 
phate. 

Tlie  colourless  filtrate  is  decomposed  with  excess  of 
dilute  sulphuricacid  (1  : 3),  wliich  restores  the  red  colour 
if  sulphonic  acids  are  present.  Arid  mngenta  (rosaiiiline 
sulphonic  acid)  is  the  most  commonly  used  member  of 
this  group,  and  gives  a  violet-red  colour  with  sulphuric 
acid  ;  Img.  per  litre  can  be  detected  in  30cc.  wine.  If 
orscillc  colours  have  been  also  used  in  C(douring  the 
wine,  the  filtrate  is  blue,  and  becomes  litmus-red  on 
addition  of  acid.  In  this  case  it  is  necessary  to  test  for 
acidmagentabyBlarez' method  (this  Journal,  1SS6, 178)  by 
treatment  with  lead  dioxide,  which  destroys  the  orseille 
and  natural  colouring  matters.  The  author  cannot 
recommend  Cazeneuve's  method  (this  Journal,  ISSG,  178) 
for  the  same  purpose. 

In  order  to  test  the  magnesium  hydroxide  for  otiicr 
colouring  matters,  the  precipitate  is  stirred  into  hot 
water,  roughly  sejiarated  by  decantation,  then  drained 
on  a  filter-pump,  nii.xed  with  sand  and  dried  on  a  water- 
bath.  Extracthm  of  tlie  residue  with  ether  separates 
ordinary  magenta  and  "cassissin."  The  former  is 
recognised  by  giving  the  well-known  colour  on  evapora- 
tion of  the  ether;  the  hitter  yields  a  yellowisli-biown 
residue  ami  dyes  wool  a  reddish-brown.  With  strong 
hydrocliloric  acid  the  wool  becomes  yellow,  with 
ammonia  colourles.s. 

The  alkaline  filtrate  obtained  on  treating  the  mag- 
nesium hydroxide  pieci]iitate  witli  hot  water  as  above, 
is  coloured  yellowish-lirown  by  (lure  wine  or  wine 
coloured  by  w  hortle  berries,  dark-vi(det  by  orsedle,  red  by 
/x.uccdu,  light-red  to  dark-yellow  by  eiiss/.-isiu,  yellow- 
red  to  yellow-iirow n  fty  rinicol/nc  liordilitisr  :  the  hast 
gives  a  violet  zone  by  contact  with  siilplniric  .acid.  The 
aqueous  filtrate  shaken  with  amyl-alcohol  gives  a  red 
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residue  with  ponceau,  dark-brown  with  vinicoline, 
unchanged  with  reafjents,  whilst  with  cassissiti  it  is 
dirty-t,'reen  witli  avioleted;,'e,  and  ischanf;ed  to  yellowish- 
brown  with  hydrocIiUiric  .acid.  The  magnesium  hy- 
droxide is  dark-grey  with  pure  wine,  or  wine  coloured 
witli vegetalde  colours  ;  witli  orseille,  violet;  mar/citl<i  or 
acid  magenta,  dirty-white  ;  cassissin,  dirty  yellowish- 
brown  ;  vinicoline,  crimson-red. 

Wine  shaken  with  aniylalcohol,  and  the  coloured 
l.iyer  evaporated  in  a  porcelain  dish,  gives  a  residue 
which  is  coloured  by: — 


Remarks    on    Detecting    Artificially  coloured   Clarets. 

J.  Herz.     Chem.  Zeit.  10,  99S. 
Amruhl  and  Elsner  employ  a  hot  solution  of  tart.ar- 
emetio  for  testing  the  red  colour  of  claret.      The  author 
finds  that  this  reagent  acts  a  great  deal  better  in  the 
cold.— S.  H.  

Tannin  Esiimatiun.     H.   Dieudonne.     Chem.  Zeit, 

10,  101)7. 

When  carefully  followed,  the  author's   method    gives 

accurate   results.      It   merely   consists   in   taking  the 
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Crimson 
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Red 

Brown 

The  author  points  out  the  great  difficulty  there  is  in 
distinguishing  between  the  natural  colouring  matters, 
and  especially  between  the  natural  colouring  substance 
of  the  grape  and  that  of  wliortle  berries,  and  he  now  uses 
tnrtar-emelic  as  a  reagent  for  these  colouring sulislances. 
This  substance  is  not  only  a  test  for  artificially-coloured 
white  wine,  but  also  for  red  wine  to  which  colouring 
matters  have  been  added.  The  test  is  carried  out  as 
follows  :  10 — 15cc.  of  the  wine  to  be  tested  is  shaken  in 
a  small  cylinder  with  about  5ce.  of  a  concentrated  .solu- 
tion of  t.artar  emetic,  and  then  examined  by  transmitted 
and  rellected  light.  If  no  change  of  colour  takes  place, 
the  cylinder  is  place<l  on  one  side  for  some  time,  when  a 
coloured  precipitate  separates  out.  Pure  red  wine  from 
different  sources  always  gives  a  cherry-red  colour,  whilst 
all  other  red  vegetable  colouring  matters  give  varying 
shades  of  violet. 

The  colours  given  with  tartar-emetic  by — 

Red  wine  pure  is    Cherry-red. 

Red  poppy  (I'apav.  Rhocas)     1  )arli  cherry-rod. 

Cherry Violet. 

Elder  colourinK matter  iSambucu8)commerc.  Rediiish-violct. 

Whortle  berry  (Vaccin.  Myrtilll    Bluish-violet. 

Privet  berries  Pure  violet. 

With  red  wine  mixed  with  10  i)er  cent,  foreign  colour- 
ing matter,  these  colours  are  less  intense,  but  by  long 
standing  and  comparison  with  pure  red  wine  they  can  be 
determined  with  certainty.  The  tartar-emetic  appears 
to  form  an  antinionv-lake  with  the  colours. — (J.  H.  M. 


On  the  Detection  of  an  Artificial  Colour  in  Claret. 
Samelson.  Chem.  Zeit.  IQ,  99S. 
A  SVRE  METHOD  for  detecting  any  artilieial  colouring 
in  claret  does  not  exist  up  to  the  present.  The  following 
may,  however,  le.ad  to  it.  A  test-tube  filled  three- 
quarters  full  with  wine,  towhicli  an  aqiieous  sodium  nitrite 
solution  is  added,  gives  the  following  reactions  with  dif- 
ferent wines  :  1.  White  wine  grows  a  little  darker,  but 
the  liquid  remains  clear.  2.  lied  wine  gives  a  preci- 
jiitate,  which  settles  after  some  time.  The  super- 
natant liquor  must  be  yellow  or  yellowish-brown.  Arti- 
ficially coloured  wines  do  not  show  that  yellow  colour. 
3.  A  mixture  of  white  and  red  wine  gives  a  precipitate, 
which  is  inversely  proportional  with  the  addition  of 
white  wine.  4.  White  wines  coloured  red  with  a  vege- 
table dyestuff — the  decoction  of  bilberries,  mallow,  orchil 
and  red  poppy  were  especially  examined — give  no  pre- 
cipitate. If  genuine  clarets  be  mixed  with  white  wines 
coloured  red,  the  following  may  be  noticed  on  adding 
sodium  nitrite:  1.  If  bilberries  or  mallow  are  present, 
the  supern.atant  liquor  is  violet  ;  if  orchil  is  present, 
the  liquor  is  cherry-red  ;  if  red  poppy  be  used,  the 
supernatant  liquor  is  light-red.  The  addition  of  cider 
to  white  wine  can  also  be  detected  by  sodium  nitrite, 
cider  being  coloured  dark-brown  by  that  reagent,  and 
yielding  a  amall  precipitate  after  some  time.— S.  H. 


density  of  the  tannin  solution,  by  means  of  a  sensitive 

hydrometer,  before  and  after  treatment  with  skin-powder. 
A  speci.al  hydrometer  is  employed,  showing  only  one 
degree  IJaume,  but  this  one  degree  is  diviiled  into 
hundredths.  The  density  observation  is  carefully  made 
at  a  temperature  of  22'  C,  and  distilled  water  must  be 
used  in  preparing  the  solntion.  As  standard,  the 
tannin  of  gall-nuts  must  be  taken.  The  following  table 
shows  the  gradation  at  22°  C.  of  O'l  —  lOgrms.  tannin 
dissolved  in  a  half  litre  of  water,  the  readings  being  given 
to  the  nearest  half  centesimal  degree  :^ 


Tannin. 


Cent. 


Cent. 
Baum^. 


0-1     

IJ 

51     

5G 

0-2     

3 

5'2 

57 

03    

IJ 

5-3     

38 

01 

.6 

3-1     

5o     

59 

60 

O-o     

7i 

0'6     

9 

56      . 

61 

07     

0-8    . 

lOi 

Hi 

57     

5-8     

59     

62 

63 

0-9    

61 

1-0    

11     

1-2    

13i 

l.i 

10 

60     

6-1     

6-2     

6-3     

01     

0-3     

65 

66 

67 

68 

1-3    

17 

Vi     

IS 

69 

1-0    

19i 

20i 

2U 

70 

1-6    

6-6     

71 

17     

67    

68    

69    

7-0    

72 

r8    

1-9    

2-0    

22 

:;::::::  ^ 

26 

73 

71 

2-1     

7-1     

7-2     

7-3    

7'1 

76 

2-2    

2-3    

2-1    

27 

28 

29 

77 

78 

79 

2-5    

30 

31 

32 

3i 

SO 

26    

7-6    

81 

27    

77     

.82 

2-8    

7-8     

7-9    

80    

8-1     

82    

8-3    

8-1    

83 

2-9    

3i 

81 

30     

33 

85 

3-1     

3-2    

3  3    

30 

37 

38 

86 

87 

88 

31    

39 

10 

89 

3-5    

S-5    

S'O    .... 

90 

3-6    

41 

91 

37     

12 

87    

8-8    

92 

3-8     

13 

93 

3-9    

11 

89    

9-0    

9-1     

9-2    

93    ..   . 

91 

10    

15 

95 

11     

16 

..    96 

1-2    

...     17 

97 

1-3    

18 

98 

I'l     

19 

94  ..::::: 

..   .   .        99 

1-5    

50 

9-5    

96    

100 

16    

31 

101 

17    

.'52 

97     

9-8    

9-9    

100    

102 

1-8    

1-9    

5-0    

53 

51 

55 

103 

lOt 

105 

The  process  is  thus  conducted  : — Of  the  sample  to  be 
tested,  20grms.  are  boiled  four  times  wilh  water  and 
pressed ;  the  liquid  is  made  up  to  half  litre,  and  if  of  a 
higher  density  than  1°  Baume  must  be  diluted  to  that 
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density  or  lower,  note  being  taken  of  the  amount  of 

dilution.  100;;rnis.  of  tlie  solution  are  frequently  shaken 
with  5grm.'i.  of  powdered  skin,  and  ne.xt  day  filtered  otl' 
and  pressed.  If  95°  be  tlie  reading  before,  and  iS'  after 
treatment  with  skin,  tlie  dill'erence  (5'i°)  corresponds  to 
4'7grms.  of  tannin  according  to  t!ie  table,  and  if  there 
were  no  dilntion  of  the  original  half  litre,  tliis  would  con- 
sequently indicate  23 '5  per  cent,  of  tannin.  To  get  a  good 
reading  of  tlie  hydrometer,  the  stem  may  be  smeared 
with  fat  oil  and  well  wiped.  Liried  skin  should  be  used, 
as  the  amount  of  water  retained  Ijy  the  undried  would 
introduce  ajqireciable  error,  as  can  be  easily  shown  by 
direct  experiment.  Further,  the  thermometer,  and  espe- 
cially the  hydrometer,  must  be  very  carefully  made. 
"  —J.  T. 

T/ir  DetcniiiiKdlon  of  NitrcKjcn  h;/  Kjchlcihl's  Method. 

A.   Kindell   and   1''.    Ilannin.      Zeils.    Anal.    Chem. 

25,  15.5—156. 
In  the  Zciln.  Anal.  Chrm.  24,  SS8  (fee  this  Journal, 
1886,  180),  I'feifier  and  Lelimaun  recomnieiuled  the  use 
of  a  tube  with  a  jierforated  platinum  cone  surmounted 
by  glass  beads,  in  order  to  retain  small  qnantities  of 
sodium  hydrate,  which  are  liable  to  be  thrown  up  from 
the  distillation  llask.  The  authors  have  examined  this 
improvement,  and  hud  that  even  when  it  is  used  small 
quantities  of  soda  are  still  carried  over  by  rapid  distilla- 
tion, owing  to  the  tieads  becoming  wet  with  condensed 
water,  and,  in  consequence,  spitting  taking  place.  A 
greater  length  of  beads  did  not  reclily  this,  and  it  was 
found   ncce.ssary    to    employ   relatively  dry   beads,  by 
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Journal,  1886,  41 ),  for  the  determination  of  alumina.    The 

solution  employed  must  be  very  diUite,  and  not  contain 
more  than  O'l  per  cent,  alumina.  The  alkalinity  has 
been  determined  by  adding  an  excess  of  ammonium  salt, 
distilling,  and  determining  the  ammonia  in  the  distil- 
late.—G.  H.  M. 


surrounding  the  bead-tube  with  a  steam-jacket.  The 
form  of  tube  used  is  shown  in  the  accomiianying  figure. 
The  outer  tube  has  a  diameter  of  iomm.,  and  the  inner 
tube  with  beads,  which  is  closed  at  the  bottom  by  a 
wire-gauze  (nickel),  is  10 — l'2mm.  wide.  The  column  of 
beads  should  be  at  least  8cm.  high.  This  tube  was 
tested  by  the  distillation  of  sodium  hydrate  and  zinc,  as 
in  a  nitrogen  determination,  and  jiroved  quite  satisfac- 
tory. The  authors  use  a  much  more  dilute  standard 
acid  (lee.  HaSOi=0  000G86'2griu.  N)  than  I'feilVcr  and 
Lehmann,  and  consider  this  necessary  with  the  small 
amount  of  substance  employed.  Litmus,  by  treatuu^nt 
with  lime,  according  to  Sclildsiug's  method,  furnishes  an 
extremely  good  indicator. — G.  H.  M. 


FORTSCHRITTE  UND  VeEBESSERUMGEN  DER  AVoLLEN- 

Stuckfabberei.  Seit  1877.  Ein  Praktische.s 
Hilfs-  uitd  Lehrbuch  ftir  Farberei-teehniker,  Tuch-, 
Flaiiell-,  Pliisch-,  Filz-  und  Wollwaarenfabrik- 
anten  und  solcbe  die  es  werden  wolleii.  Unter 
Mitwirkung  ntelirerer  Freunde  herausgcgeben. 
Von  K.  H.  Ang.veyd,  Fiirberei-dirigent.  ^lit  gegen 
120  Farbmustern.  Leipzig  :  Verlag  von  Gustav 
Weigel.  London  :  11.  Grevel  it  Co.,  33,  King 
Street,  Covent  Garden. 

This  is  an  8vo  volume,  in  the  usual  loose  paper  cover. 
Price  l.")s.  It  contains  Preface,  Introduction,  and 
Table  of  Contents,  with  20C  pages  of  subject  matter, 
and  a  Itemark  in  Conclusion.  With  the  text  are 
interspersed  about  120  specimens  and  dyed  samples. 
The  technical  names  of  the  colours  are  maintained 
throughout,  and  no  reference  is  made  to  scientilic 
nomenclature  or  formula;  ;  the  book  is  clearly 
designed,  however,  for  piactical  dyers.  The  arrange- 
ment of  the  subject  is  gathered  from  the  following 
arrangement  of  the  contents  : — The  tar  colours  and 
their  use  in  general;  (1)  thoroughly  fast  dyes;  (2) 
fast  dyes  ;  and  (3)  half-fast  dyes.  The  technical 
nomenclature  of  the  tar  colours.  The  investigation 
of  the  tar  colours  occurring  in  the  trade.  The 
method  of  woollen  piece  dyeing  with  the  tar  colours. 
The  use  of  the  alizarin  colours  of  gallem  and  ccerulein 
in  the  woollen  piece  dyeing  (with  11  dye-pattern.s). 
Scarlet-  and  ponceau-red  dyes  (with  5  patterns). 
Orange  dyes  (with  3  patterns).  Rose-coloured  dyes 
(with  6  patterns).  Carmine- and  amaranth- red  dyes 
(with  6  patterns).  Bordeau.x-  and  madder-red  dyes 
(with  ',)  patterns).  Yellow  dyes  (with  6  patterns). 
Green  dyes  (with  3  patterns).  Olive-green  dyes. 
Blue  dyes  (with  10  patterns).  Violet  dyes  (with  5 
patterns).  Brown  dyes  (with  10  patterns).  Black 
dye.s.  Fashionable  dyes  (with  33  patterns).  On  the 
usual  mordants  employed  in  dyeing  with  aniline 
colours  alone  or  in  combination  with  the  natui'al 
colours.  The  washing  of  dyed  woollen  cloth.  The 
removal  of  spots  and  stains  from  cloth.  Kew 
materials  for  vat  dyeing,  proved  Ijy  practice.  Table 
for  dyeing  with  tar  colours,  silks,  wool,  and  cotton. 
Table  for  the  detection  of  some  tar  colours  by  means 
of  sulphuric  acid.  The  greatest  difficulties  of  the 
piece  dyer  ;  or,  the  errors  that  may  be  incurred  in 
dyeing  woollen  piece  goods.  The  loss  of  dye 
("bleeding")  in  the  case  of  dyed  goods  or  washing 
and  mangling,  with  reasons,  together  with  hints  for 
avoiding  such  accidents. 


Estimation  of  Alumina   in  Aluminatcs.     E.  B.     Zeits. 

Anal.  Chem.  25,  183—186. 
TlIK  aulhor  has  used  for  about  throe  years  the  melhoJ 
described  by  Bayer  [Zeits,  Anal.  Chem,  24,  542;   this 


Die  Foetschritte  der  losen  Wollen-  und  Wol- 
lexgaex-Faebeeei  (unecht  und  walkecht).  Seit 
1881.  Von  R.  Sachse,  E.  H.  Angaryd  und  E. 
Harzanger.  j\Iit  .39  Farbproben  auf  5  Tafeln, 
deren  Farbtune  niit  den  gegebeucu  Vorschriften 
itbereinstimmen.  Leipzig  :  Verlag  von  Gustav 
Weigel,  188ti.  London  :  H.  Grevel  it  Co.,  33, 
King  Street,  Covent  Garden. 

8V0-SIZED  volume,  or  rather  pamphlet,  containing 
Introduction  and  99  pages  of  subject  matter,  and  two 
pages  of  tables  showing  the  maximum  tempieratures 
tor  dyeing  goods  (1)  with  certain  coal-tar  colours,  and 
(2)  with  certain  natural  colours,  and  giving  the  per- 
centage -weights,  etc.,  of  mordants  to  be  used.    The 
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price  of  the  work  is  9s.  6d.  The  following  treatment 
of  the  subject  is  adopted  : — The  washing  of  the  loose 
wool.  The  wa.shing  of  fine  yarn,  such  as  combed 
yarn.  The  dyeing  of  the  yarns  and  loose  wool  gener- 
ally. Bleaching  by  means  of  peroxide  of  hydrogen. 
Then  follow  methods  of  dyeing  all  the  different 
colours,  and  recipes  for  the  purpose.  Fashionable 
dyes.  Dyeing  with  alizariii  colours  that  are  fast 
against  light  and  washing,  on  woollen  yarn,  combed 
yarn,  and  loose  wool.  Rinsing  and  drying  of  dyed 
yarns.  Technical  nomenclature  of  the  tar  colours. 
The  patented  dyeing  system  and  apparatus  of  Ober- 
maier  ;  for  wool,  for  sjjun  yarn  in  co))s,  and  for  loose 
cotton.  Different  tested  recipes  for  the  woad  and 
carbonate  of  soda  vats.  . 


Die  Praxis  der  Bi.eicheeei  und  Appretue. 
Baumwolle,  Leinen,  Jute  im  Kohzustande,  sowie 
als  Garn,  Zwirn  und  Gewebe.  Von  R.  Centner. 
(Mit  4  Bleichmustern.)  Leipzig  :  Vorlag  von 
Gustav  Weigel,  188(5.  London  :  H.  Grevel  &  Co., 
33,  King  Street,  Covent  Garden. 

Sm.\ll  8vo  pamphlet  containing  Preface,  Table  of 
Contents,  and  123  pages  of  subject  matter,  and  four 
pages  of  tabulated  matter.  Price  .3s.  Gd.  The  con- 
tents are  headed  as  follows  : — Bleaching  process  for 
linen  or  thix  yarns.  Practical  jtroce.ss  for  bleaching 
with  potassium  and  sodium  iiermanganates.  Prac- 
tical introduction  to  the  bleaching  of  vegetable  fibres 
by  means  of  chlorine  and  ]iotassium  permanganate 
(with  4  i)atterns).  Bleaching  with  chlorine  in  the  dry 
way.  The  bleaching  of  cotton  yarn  and  cotton  piece 
goods,  especially  in  the  small  way.  The  modern 
style  of  bleaching  and  blue-dyeing  of  cotton  yarn,  of 
hosiery,  and  of  cotton' wool,  as  also  of  goods  with 
Turkey-red  stripes.  Good  method  of  bleaching  for 
linen  threads,  sewing  cottons,  and  worsted.s.  The 
bleaching  of  cotton  yarns  for  the  cotton-dyer.  The 
bleaching  of  cotton  wool.  The  bleaching  of  cotton 
fabrics  for  the  calico-printer.  Bleaching  under  the 
ordinary  pressure.  Bleaching  under  high  pressure. 
The  finishing  of  mole.skin  goods.  The  bleaching  and 
finishing  of  English  curtains  in  original  width.  The 
principles  of  the  Mather-Thompson  bleaching  pro- 
cess. Improvement  in  the  bleaching  of  vegetable 
fibres  with  chloride  of  lime,  by  G.  Lunge.  On 
bleach-spots,  by  Georges  Witz.  On  the  best  method 
of  bleaching  jute  fibres.  On  the  bleaching  of  jute 
by  means  of  sulphur.  The  finishing  of  cotton 
fabrics.    Finishing  of  bine  printed  goods,  etc. 


^ontfjlj)    IPatcnt    iList. 


I.— GENERAL    PLANT,    APPARATUS,    and 
MACHINERY. 

APPLICATIONS. 

11973  A.  Budenberg,  Manchester— From  Schiifferand  Buden- 
berg,  Germany.  Improvements  in  pressure  gauges.  Septem- 
ber 21 

12011  R.  J.  Friswell  and  A.  Myall.  London.  Improvements 
in  filter  presses.    .September  21 

12018  A.  M.  Clark,  London— From  V.  A.  Pilloud,  France. 
Apparatus  for  automatically  compressing  air.  Septem- 
ber 21 

12077  J.  R.  Alsing,  London.  Improvements  in  the  construc- 
tion of  triturating  cylinders.  Complete  specification.  Sep- 
tember 22 

12078  H.  H.  Lake.  London— From  C.  Bianchi,  Italy.  Im- 
provements relating  to  means  for  promoting  combustion  in 
boiler  and  other  furnaces.    September  22 

120(11  C.  A.  Clapham.  Bradford.  Improvements  in  filters. 
September  23 


I2I0S  C.  A.  Knight,  Glasgow.  Improvements  in  sectional 
steam  generators.    Complete  specification.    September  23 

12166  H.  J.  Allison,  London— From  J.  Ricnards,  United 
States.  Improvements  in  centrifugal  pumps.  Septem- 
ber 24 

12182  R.  N.  Boyd,  London.  Improvements  in  safety  and 
signal  appaiatus  for  st'  am  boilers.    September  25 

12196  L.  Gjomre  and  E.  Oftcdahl,  Newcastle-on-Tyne.  Im- 
proved apparatus  for  accelerating  the  generation  of  steam  in 
boilers  during  and  after  firing.    September  25 

12282  E.    S.    T.    Kennedy.    London.      Flame   deflectors 
upright  boilers.    Complete  specitication.    September  28 

12301  F.  Fanta,  A.  Cohen,  and  E.  Cohen,  London.  Improve- 
ments in  the  construction  or  arrangement  of  parts  of  furnaces. 
September  28 

12317  G.  Harding,  Preston.  A  steam  or  water  valve  that 
does  not  require  any  packing.    September  29 

12352  J.  L.  Wade.  Glasgow.  An  improved  composition  for 
preventing  incrustation  in  steam  boilers.    September  29 

12371  H.  Lane  and  It.  H.  Taunton,  London.  Improvements 
in  the  manufacture  of  metallic  vessels,  suitable  for  containing 
gases  and  volatile  liquids  under  pressure,  and  for  otlier  useful 
purposes.    September  29 

12381  J.  Gilmore,  J.  F.  Gilmore.  and  W.  R.  Clark.  London. 
Improvements  in  steam  generating  apparatus.  Septem- 
ber £9 

12110  J.  S.  Booth,  London.  Improvements  in  the  construc- 
tion of  i)0iler  and  other  furnaces.    September  30 

12112  W.  P.  Hoblyn,  St.  Columb.  Improvements  in  smoke 
consuming  stoves  and  furnaces.  Complete  specitication, 
September  30 

12118  G.  Best,  London.  Improvements  in  apparatus  for  con- 
densing steam.    September  30 

12119  A.  L.  Normandy,  London.  Improvements  in  machinery 
for  producing  distilled  water  from  sea  or  other  impure  water. 
September  30 

12126  G.  Downing.  London.  From  E.  Brouillet.  France. 
-Vn  improved  safety  apparatus  for  steam  generators.  Sep- 
tember 30 

12167  K.  Thompson,  Liverpool.  Improvements  in  or  apper- 
taining to  furnaces  in  which  the  materials  operated  upon  are 
mechanically  stirred  tmiler  lieat.    October  1. 

12175  J.  y.  Johnson,  London— From  L.  Labcyrie,  France. 
An  automatic  valve  for  steam  or  other  pipes,  or  conduits  con- 
veying fluids  under  pressure.    October  1 

12198  J.  Brookbanks,  Xewcastlc-on-Tyne.  Composition  for 
removing  scale  or  other  incrustations  from  the  inside  or  other 
parts  of  steam  boilers.    Octolier  2 

125U8  J.  Turns,  South  Shields.  An  improved  apparatus  for 
purifying  the  feed-water  of  steam  boilers.    October  2 

12626  W.  G.  Little  and  C.  W.  G.  Little.  Rotherham.  Supply- 
ing steam  boilers  automatically  \\itli  water,  and  regulating  the 
height  of  tlie  water.    October'j 

12616  W.  Shaw  and  J.  Cran.  Glasgow.  Improvements  in 
apparatus  for  increasing  the  diMUght  in  boiler  furnaces,  and 
funnels  or  chimneys.    October  5 

12721  J.  T.  Key.  .Sheflield.  Improvements  in  apparatus  for 
supplying  tar  and  other  liquid  fuel  to  furnaces  and  other  like 
Arcs.    October  6. 

1275S  A.  Black,  jun..  London.  Improvements  in  water  soften- 
ing apparatus,  applicable  also  fur  clearing  or  clarifying  other 
liquids.    Octoher  6 

12774  T.  F.  Hind  and  R.  Lund,  London.  Improvements  in 
machinery  or  apparatus  for  gi-iiuliiig  paints,  inks,  starch, 
chocolate,  and  otlier  like  materials.    October  7 

12808  F.  \V.  Han.  London.  Improvements  in  gas  fires, 
stoves,  or  furnaces  for  chemical,  domestic,  and  manufacturing 
uses.    October  8 

12867  J-  W.  Lovibond,  Salisbury.  Improvements  in  appara- 
tus for  standardising  and  measuring  inteubity  of  colour  in 
transparent  bodies.    October  9 

12911  A  A.  Joy.  London.  Improvements  in  and  connected 
with  gauges  for  indicating  and  controlUng  the  pressure  of  gas. 
October  11 

12j75  F.  H.  Stacey  and  H.  Wilkinson,  Sheflield.  Improve- 
ments in  apparatus  for  blowing  exhausting,  and  pumping. 
October  12 

12986  H.  C.  F.  Stoimer,  London,  Improvements  in  the  con- 
struction of  apparatus  for  washing  and  absorbing  gases,  and 
for  evaporating  or  concentrating  liquors.  Complete  specifi- 
cation.   October  12 

13015  A.  Brin  and  L.  Q.  Brin,  London.  Improvements  in 
means  and  apparatus  for  effecting  the  heating  of  water  or 
liquids  for  raising  steam,  or  for  other  purposes.    October  12 

13012  G.  L.  Scott,  Manchester.  Improvements  in  filters. 
October  13 

13133  H.  H.  Lake.  London— From  S.  Jbnson,  Denmark 
Improvements  relating  to  regulating  mechanism  for  use  in 
connection  with  intermediate  belt  gear,  chiefly  designed  for 
limiting  the  speed  of  centrifugal  apparatus.  Complete  specifi- 
cation.   October  14 

13310  J.  Murrie.  Glasgow.  Improvements  in  boilers  for 
generating  steam  and  other  vapours.    October  19 

13336  A.  J.  Boult.  London— From  W.  A.  O.  liegeman,  United 
States.  Improvements  in  fluid  pressure  regulators.  Com- 
plete speciflcation.    October  19 

13314  W.  Anderson.  London.  Improvements  in  centrifugal 
pumps.    October  19 

13117  E.  Kemp.  Glasgow.  Improvements  in  compound 
boilers  or  apparatus  for  heating  water  and  generating  steam. 
October  21 

13111  W.  P.  Thompson,  Liverpool— From  A.  J.  McBride, 
United  States.  Improved  filtering  and  cooUng  apparatus. 
October  21 
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1218f  A.  Brin.  Refractory  material  for  lining  furnaces, 
capable  of  withstanding  high  temperatures.    Octobers 

mi5  G.  A.  Greeven.  Pumps  for  raising  and  forcing  liquids. 
October  5 

14547  P.  Don  and  A.  Don.  Apparatus  for  transforming  force 
into  direct  rotation,  also  applicaulcfoiH'oroing  liquids  or  gases. 
September  28 

H90I  R.  Matthews.  Apparatus  for  compressing  air,  etc. 
October  5 

15420  VV.  L.  Wise— From  Y.  Popp.  Apparatus  for  produc- 
tion and  distribution  of  compressed  air.    October  12 

15170  C.  Blagburn.  Apparatus  for  burning  liquid  fuel  in 
furnaces.    October  15 

15472  J.  C.  Williams-Ellis.  Apparatus  for  generating  steam 
and  heated  gases.    October  15 

15543  J.  Lyle.    Pressure-reducing  valves.    October  12 

15713  S.  II.  Johnson  and  C.  C.  Hutchinson.  Subsidence 
apparatus.    October  22 

1SS6. 

9787  P.  D.  Bywater  and  M.  J.  Bywater.     Tap  for  filtering 
and  purifying  liquids.    October  15 
9941  C.  Otto.    Working  furnaces  by  compressed  air.    Oct.  5 
10552  W.  R.  Lake— From  J.  Evans  and  1).  H.  Hurrell.    Cen- 
trifugal apparatus  for  separating  liquids  of  dirtcrcnt  densities. 
October  12 
ll.'i83  J.  L.  Peslin.    Smoke  consuming  furnace.    Octobers 
11711  J.  E.  Brown.     Means  for  consuming  smoke  in  boiler 
furnaces.    October  15 
15379  F.  M.  Wheeler.    Surface  condensers.    October  15 
1189(1  W.  II.  Beck.    Refrigerating  apparatus.    October  19 


11. -FUEL,  GAS,  AND  LIGHT. 
APPLICATIONS. 

122CG  W.  Boggett.  London.  Improvements  in  obtaining 
heat  and  light,  and  in  the  apparatus  employed  therewith. 
September  27 

12340  A.  G.  Meeze.  Redhill.  Improvements  in  apparatus  for 
the  manufacture  of  gas  from  fluid  hydrocarbons.    Sept.  29 

12522  E.  Harrison  and  T.  Chilton.  London.  Improvements 
in  gas  fittings  or  appliances  for  increasing  the  illuminating 
power  of  gas  from  burners.    October  2 

12tJ49  D.  G.  Martens.  London.  Improvements  in  the  manu- 
facture of  self-extinguishing  candles.    October  5 

12722  J.  A.  Walker.  London.  An  improved  means  of  mixing 
dried  air  with  petroleum,  and  apparatus  therefor,  for  lighting 
buildings,  ships,  and  towns,  the  same  being  applicable  for 
lighting  stoves.    October  fJ 

12801  H.  Kenyon.  Manchester.  Improvements  in  the  pro- 
duction of  heating  and  illuminating  gases,  ammonia,  and  other 
products.    October  8 

12907  A.  Brin  and  L.  Q.  Brin,  London.  Improvements  in 
means  and  apparatus  for  the  obtainment  of  heat  for  genera- 
ting steam  or  for  other  purpose.    October  9 

12955  C.  R.  F.  Schloesser  and  R.  P.  Schloesser,  Manchester. 
An  improvement  in  the  construction  of  gas  taps.    October  12 

13109  J.  E.  Lewis,  London.  Improvements  in  regenerative 
gas  lamps.    October  14 

\ZUn  J.  Williams.  Liverpool.  The  utilisation  of  tho  waste 
steam  of  engiues.    October  15 

13163  H.  C.  Christopher.  London.  Improvements  in  methods 
of  and  apparatus  for  obtaining  heat  and  light.    October  15 

13211  P.  Innes.  Glasgow— From  J.  Brenmer,  Peru.  Improve- 
ments in  hydraulic  m»ins— apparatus  used  in  the  manufacture 
of  illuminating  gas.    October  16 

13227  W.  H.  Hawkes.  London.  Improved  compound  for 
treating  coal  and  other  fuel.    Complete  specification.    Oct.  16 

13299  F.  W.  Hay  ward,  Norwich.  Improvements  in  artificial 
light.    October  19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

13108  J.  Y.  .Tohnson— From  C.  Dubois.  Extracting  sulphur 
from  materials  cmidoycd  in  the  purification  of  gas,  or  other 
materials  containing  sulphur.    Septeiuber  28 

13300  C.  Hunt.  Ascension  pipes  used  in  the  manufacture  of 
gas.    September  28 

139!)0  J  G.  Penn.    Manufacture  of  compound  fuel.    Oct.  1 

15706  E.  Blass.  "^Vater  gas  apparatus  for  distillation  of  the 
fresh  fuel.    October  22 

157G8  A.  M.  Clark— From  J.  S.  Leng.  Manufacturing  illu- 
minating gas.    October  5 

157S0  H.  H.  Lake-From  H.  K.  Flagler.  Utilisation  of  fuel 
in  a  comminuted  condition,  and  apparatus  therefor.    Oct.  22 

15822  J.  R.  Wigham.    Illumination  of  lighthouses.    Oct.  22 

1886. 

G511  F.  W.  Clark.  Apparatus  for  manufacture  of  gas  for 
illuminating  and  heating  purposes.    October  8 

*  The  datea  giyen  are  the  dates  of  the  Official  Journals  in  which 
acceptunceB  of  the  Complete  Specifications,  are  advertised.  Complete 
Rpecitlcations  thus  advertised  as  accepted  are  open  to  inspection  at  the 
Patent  Office  immediately,  and  to  oppoBltiou  within  two  months  of  the 
Baid  dates. 


9867  J.  T.  King— From  C.  Voss.  Extracting  paraffin  from 
petroleum  distillate.    September  21 

11829  P.  M.  Justice- From  A.  P.  Rockwell.  Carburetting 
compounds.    October  19 


in.— DESTRUCTIVE    DISTILLATION,    TAR 
PRODUCTS,  Etc. 

APPLICATION. 

12769  W.  Burns.  Leith.  "  A  cumulative  piston  retort." 
Improvements  in  the  construction  of  retorts  and  apparatus  for 
the  destruction  and  cumulative  distillation,  carboi,ising,  and 
calcining  of  dry  compound  substances.    October  7 

IV.— COLOURING  MATTERS  and  DYES. 
APPLICATIONS. 

12022  A.  Kern,  London.  Improvements  relating  to  substances 
chiefly  designed  for  use  in  the  preparation  of  colouring  matters, 
and  to  the  manufacture  of  colourmg  matters  therefrom.  Sep- 
tember 21 

12051  R.  Ripley.  Liverpool.  Improvements  in  or  relating  to 
forming  blacklead,  blue,  and  other  like  substances  into  packets. 
September  22 

12908  G.  Pitt,  London— From  L.  Cassella  &  Co..  Germany. 
The  manufacture  of  luiphthol  and  naphthylamine-monosul- 
phonic  acids,  and  of  dyestutts  therefrom.    October  9 

13086  F.  It.  Japp,  Chiswick.  The  manufacture  of  dyes. 
October  14 

13!GG  C.  A.  Bennert,  London.  The  manufacture  or  produc- 
tion of  colouring  compounds  or  materials.    C>ctober  21 

13473  C.  A.  Bennert.  London.  The  treatment  of  certain 
colouring  compounds  or  materials  for  the  purpose  of  rendering 
them  soluble  or  more  soluble,  and  suitable  for  dyeing  and 
printing.    October  21 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

15337  H.  Hassencamp  and  The  Farbenfabriken  vorm.  Bayer 
&  Co.    Colouring  matters  for  dyeing  and  printing.    October  12 

15716  Dr.  C.  Rudolph  and  Dr.  O.  GUrke.  Manufacture  of 
colouring  matters.    October  12 

1886. 

10134  J.  C.  Jefl'erson— From  G.  A.  Dnhl.  Manufacturing 
blue  dyestulfs  and  colouring  matters,  and  method  of  fixing 
the  same.    October  8 

1135G  O.  Imray— From  II.  M.  Baker.  Manufacture  of  a 
resorcinc  blue.    October  8 

v.— TEXTILES  :  COTTON,  WOOL,  SILK,   Etc. 
APPLICATIONS. 

12212  T.  S.  Brigg.  Leeds.  An  improved  printed  coating  or 
cloth.    September  25 

12213  T.  S.  Biigg,  Leeds.    An  improved  cloth.    September  2o 
12319  H.    E.    Newton.   London— From    O.   Chemin.   France. 

Improvements  in  the  treatment  of  raw  or  manufactured 
animal  fibres  for  the  purpose  of  separating  vegetable  mutters 
therefrom.    September  28 

12710  T.  Pickles.  Manchester.  Improvements  in  the  treat 
ment  or  preparation  of  grey  or  unbleached  cotton  or  linen 
warps  or  warp  yarns  prior  to  weaving.    October  6 

13054  T.  Honvwood.  London.  Improvements  in  the  prepara- 
tion of  fibre  foi'-  textile  and  other  purposes.    October  13 

13129  J.  A.  Hart  and  Dr.  C.  Baynes.  London.  Improve- 
ments in  machines  for  blowing  ami  beating  cotton  or  other 
textile  materials.    October  14 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

11892  H.  J.  Iladdan— From  J.  Breuor.  Decorticating  ramie 
and  other  textiles,  and  apparatus  therefor.    Octobers 

13.380  F.  Sulcliffe.  Apparatus  for  treating  cotton,  wool,  etc., 
in  process  of  manufacture.    September  21  ,       ,     , 

13782  T.  I'ickles.  Treatment  of  grey  or  tmbleachcd  warps 
or  yarns  prior  to  weaving.    October  12  ,.     ,  . 

15070  J.  McNaught  and  W.  McNaught.  Machinerj'  for 
drying  wool,  etc.,  and  separating  foreign  matters  therefrom. 
October  19  .  ,    ,       ,  ,     . 

I.i313  C.  Till.  Tiuproved  fabric  suitable  for  the  manufacture 
of  blankets,  mattresses,  wearing  apparel,  etc  ,  and  apparatus 
for  its  production.    October  12  . 

15717  W.  R.  Lake-From  F.  E.  J.  Dubar.  An  improved 
textile  fabric.    October  1 

VI.-DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  AND  BLEACHING. 

APPLICATIONS. 

11981  A.  Hodgkiiison,  Ballyclare.  Cleansing  composition  for 
linen  or  cotton  fabrics  or  yarns,  for  use  in  the  process  of 
bleaching  same.    September  21 
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122lfi  J.  Kirkpatrick.    See  Class  XI 

12286  J.  Worrall.  Dukinfleld.  Sewing  together  the  ends  of 
calico  or  other  fabrics  intended  for  calendering,  bleaching,  and 
other  purposes.    September  28 

12512  J.  Hildesheini  and  The  Patent  Decorative  SVnshable 
Sanitary  and  \Vaterproof  Paper  Company,  by  L.  H.  Watson, 
London.  Improvements  in  machinery  for  sizing  or  varnishing 
and  applying  colours  to  paper  and  other  fabrics.    September  28 

IS.'iei  F.  A.  Galty,  Manchester.  Improvements  in  dyeing 
cotton,  cotton  yarns,  and  cotton  fabrics.    October  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

U810  W.  E.  Akroyd  and  W.  W.  L.  Lishman.    Apparatus  tor 

dyeing  and  sizing  warps.    October  1 
H'i'.i  A.  S.  Youn<?.    Printing  on  calico,  etc.    October  19 
154.38  G.    Watson,   jun.     Obtaining    baths    of    chloride    of 

antimony  for  use  in  dyeing  and  calico  printing.    October  12 

■  I88G. 

3S  R.  K.  Cresson.  Dyeing  and  printing  aniline  black,  and 
solutions  used  tharefor.    October  12 

7083  T  U,  ShiUito-From  The  Zittauer  Machinenfabrik  and 
Eisengiesserei  (truher  A.  Kiester  &  Co.).  Apparatusfor  oxidis- 
ing aniline  black  on  woven  fabrics.    October  15 


Vir.— ACIDS,  ALKALIS,  and  SALTS. 
APPLICATIONS. 

12070  A.  Brin  and  L.  Q.  Brin.    See  Class  X. 

12110  J.  J.  Hood  and  A.  G.  Salamon,  London.  Improvements 
in  the  manufacture  of  niata-stannic  acid,  and  in  the  purifica- 
tion of  meta-stannic  acid.    September  23 

12255  T.  Raynaud.  Greenwich.  Producing  hyposulphite  of 
soda,  for  antichlor,  photography,  etc.  Complete  specification. 
September  27 

12180  F.  H.  Gossage,  T.  T.  Mathieson.  and  J.  Hawliezek. 
London.  Improvements  in  and  apparatus  for  the  treatment 
of  sulphide  of  sodium  for  the  manufacture  of  sulphide  of 
sodium  therefrom  {sic).    October  1 

13001  J.  I.  Watts  and  W.  A.  Richards.  Liverpool.  A  new  or 
improved  sodium  product  and  method  or  methods  of  manu- 
facturing the  same.    October  12 

13173  A.  Packard.  London.  Improvementsin  the  fabrication 
of  compounds  of  bisulphate  and  biphosphate  of  the  alkalis 
from  the  neutralised  sulphates  and  concentrated  phosphoric  i 
acid.    October  15  ! 

13280  A.  Frank,  London.  Improvements  relating  to  the 
treatment  of  the  spent  lyes  used  in  the  manufacture  of  cellu- 
lose, by  means  of  sulphites,  for  the  recovery  of  sulphurous  acid 
therefrom,  and  to  the  utilisation  of  the  said  lyes  after  such 
treatment.    October  18 

13389  E.  Solvay,  London.  A  new  or  improved  continuous 
furnace  for  the  production  of  chlorine.    October  20 

COMPLETE  SPECIFICATIOyS  ACCEPTED. 

1885. 

12035  G.  G.  Pickling,  W.  Hopkins.  J.  Dore  and  J.  Dore, 
London.    Manufacture  of  vinegar.    September  21 

130911  J.  G.  Chapman  and  It.  Foote.  Apparatus  for'generat- 
ing  carbonic  acid  gas.    October  12 

13108  ,1.  G.  Johnson.    From  C.  Dubois.    See  Class  II. 

131G2  J.  B.  Spence.  Manufacture  of  sulphide  of  zinc. 
September  28 

U279  G.  H.  Bolton  and  J.  Leathwood.  Lids  applicable  to 
caustic  soda  drum  heads,  etc.    October  8 

11361  E.  W.  Parnell  and  J.  Simpson.  Production  of  sulphur 
and  sulphuric  acid.    October  19 

15330  N.  M.  Henderson.  Apparatus  for  distilling  ammonia. 
October  5 

1886. 

46  E.  W.  Parnell  and  J.  Simpson.  Production  of  pure  car- 
bonic acid  gas.    October  15 

715  W.  B.  Giles  and  A.  Shearer.  Manufacture  of  phosphoric 
acid.    October  22 

10798  H.  J.  P.  Sprengel.  Production  of  sulphuric  acid. 
October  5 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 
APPLICATIONS. 

12076  T.  Cooper  J.  Thomas,  London.  Improvements  in  the 
manufacture  of  glass.    .September  22 

12148  E.  H.  Pearce  and  H.  Besson.  Birmingham.  Improve- 
ments in  machinery  for  working  glasses.    September  21 

12338  F.  D.  Bradley  and  H.  Snow,  Longport.  An  improve- 
ment in  the  method  of  piercing  or  perforating  pottery,  porce- 
lain, etc.    .September  29 

12196  W.  Horn  and  R.  Bell,  Sunderland.  Improved  shears 
used  in  the  manufacture  of  glass  bottles.    October  2 

12512  E.  1!.  Blunilstone.    See  Class  IX. 

12793  H.  L.  Doulton  and  W.  P.  Rii,  London.  Improvements 
in  the  production  of  ornamental  potter}'  ware.    October  7 

12868  W.  Breffit,  London.  Improvementsin  the  manufacture 
of  glass  bottlea  and  other  like  vessels  or  utensils.    October  9 


12990  J.  Armstrong,  London.  Improvements  in  the  manu- 
facture of  gla^s.  opal,  crystal,  porcelain,  and  like  substances, 
and  machinery  and  appliances  therefor.    October  12 

13132  E.  Moore.  London.  Improvements  in  rockers  for  use 
in  connection  with  the  annealing  lier.  or  lear.  of  a  flint  glass 
house.    Complete  specification.    October  U 

13209  W.  Lutwyche.  London— From  A,  Ceresa.  Italy.  Pro- 
ducing mosaic  by  means  of  enamelling  substances  and 
coloured  glass.    October  16 

13233  J.  G.  Macintyre  and  F.  Vodrey.  London.  Improve- 
ments in  the  method  of  decorating  ceramic  ware.    October  16 

COMPLETE  SPECIFICATIONS    ACCEPTED. 

1885. 

13561  F.  D.  Bradley  and  H.  Snow.    Manufacture  of  orna- 
mental pottery,  porcelain  and  gla.ss.    October  12 
13592.    L.  J.  JIurray.   Manufacture  of  glass-ware.    October22 


IX.— BUILDING    MATERIALS,     CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATION.'i. 

12421  W.  D.  Curzon,  C.  R.  Williams,  and  the  Patent  Paving 
and  Construction  Co..  Limited,  London.  An  Improved  manu- 
facture of  cementitious  slabs  and  the  like  for  structural  and 
other  purposes.    September  30 

12470  E.  Long.  London.  Improvements  in  concrete  blocks 
for  building  purposes,  and  in  the  means  or  apparatus  em  ployed 
for  manufacturing  them.    October  1 

12542  E.  R.  Biundstone.  London.  Improvementsin  the  manu- 
facture of  plaster  of  Paris.    October  2 

13242  F.  W.  Fibring  and  K.  J.  Meyer.  Barmen.  Germany. 
Improvements  in  making  lireproof  ceilings,  partition  walls, 
and  complete  buildings  ;  applicable  also  for  making  tubes,  etc. 
October  18 

13278  C.  Strauh.  London.  An  improved  composition  orbuild- 
ing  material  for  architectural  purposes.    October  18 

13291  H.  II.  S.  Pearse.  London.  Improvements  in  structural 
appliances  and  other  fittings,  formed  by  a  combination  of 
ordinary  building  materials  with  indiarubbor  and  other 
elastic  substances.    October  19 

13306  R.  G.  Scrivener,  Newcastle,  Staff.  Brick  and  tile 
facing.    October  19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

13328  T.   Smith.       Combination   of   materials   for   making 
cements,  etc.    October  22 
15751  W.  Joy.    Charging  cement  kilns.    October  22 

188a 

10031  J.  Mobberley  and  H.  Perry.  Manufacture  of  bricks. 
October  12 

11027  J.  Sutherland.  Construction  and  ornamentation  of 
walls,  ceilings,  etc.    October  12 


X.— METALLURGY,  MINING,  Etc, 
APPLICATIONS. 

11971  J.  Park,  Glasgow.  Improvements  in  recovering  tin 
from  tinned  plate  and  other  materials.    September  21 

11972  B.  H.  Thwaitc,  Liverpool.  The  purification  of  iron  ores 
and  fluid  iron  metal,  and  apparatus  therefor.    September  21. 

12053  D.  McKechnie,  Liverpool.  Improvements  in  or  relat- 
ing to  furnaces  for  the  smelting  or  refining  of  copper.  Sep- 
tember 22 

12055  M.  Vesenmayer.  London.  Improvementsin  the  method 
of  collecting  finely-divided  gold  and  float  gold,  and  in  appa- 
ratus therefor 

12070  L.  Brin  and  L.  Q.  Brin,  London.  Improvements  in  the 
treatment  of  copper  and  iron  pyrites  for  the  manufacture 
therefrom  of  sulphuric  acid  and  oxides  of  copper  and  iron,  and 
in  the  treatment  of  the  said  oxides  for  the  production  there- 
from of  metallic  copper  and  the  higher  oxides  of  iron.  Sep- 
tember 22 

12117  W.  Maxwell.    See  Class  XVIII 

12128  R.  Poole.  Handsworth.  An  improved  "annealing 
cover"  forsheet-iron  or  other  purposes.    September  24 

12147  J.  Ridge.  Sheffleld.  An  improved  metallic  composi- 
tion or  alloy.    September  24 

12157  J.  Dale,  London.  Improvements  in  tinned  copper 
goods.    September  I'l 

12202  J.  Whitley.  Leeds.  Improvements  in  the  construction 
of  bronze  guns  and  other  ordnance.  Complete  specification. 
September  25 

12237  W.  Fairclough  and  W.  Warburton.  Manchester.  Im 
provements  in  reflecting  appliances  for  use  in  miners'  safety 
lamps.    September  27 

12249  W.  S.  Squire  and  S.  C.  C.  Currie,  London.  Obtaining 
zinc  in  a  metallic  form  from  alkaline  solutions  of  zinc  oxide. 
September  27 

12271  W.  H.  Follett.  London.  Imjjrovements  in  plant  for 
casting  steel  ingots.    Complete  specification.    September  27 

12295  G.  J.  Atkins,  London.  New  or  improved  means  and 
apparatus  for  the  separation  of  gold  and  other  metals  from 
their  ores.    September  28 
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12326  H.  H.  Lake.  London-From  J.  Illingworth,  United 
States.  Improvements  in  moulds  chiefly  designed  for  use  in 
the  manufacture  of  armour  plates.  Complete  specilleation. 
Keptember  28 

12355  A.  Hrin  and  L.  Q.  Brin.  London.  Improvements  in  the 
manufacture  of  iron  and  steel.    September  29 

123til  U.  J.  Sandahl,  J.  Birchall  and  J.  JIusson.  Liverpool. 
Improvements  in  the  manufacture  of  iron  and  steel.  Sep- 
tember 2U 

12362  C.  J.  Sandahl,  J.  Birchall  and  J.  Musson.  Improve- 
ments in  the  manufacture  of  iron  and  steel,  and  in  blast  fur- 
naces employed  therein.    September  29 

12363  C.  J.  Sandahl,  J.  Birchall  and  J.  Musson.  Improve- 
ments in  and  in  connection  with  the  manufacture  of  iron  and 
steel,  partly  applicable  to  other  purposes.    September  29 

12428  E.  H.  Cummins.  London— From  G.  P.  Schwedcr,  Por- 
lugal.  Improved  process  for  extracting  gold  and  antimonv- 
regulus  from  auriferous  antimony  ore.    September  30 

121S7  G.  A.  Goodwin  and  W.  F.  liow.  London.  Improve- 
ments in  the  method  of  and  process  for  utilising  tin  plate 
waste.    October  1 

12.iJl  R.  Jlillcr  and  N.  E.  McCallum.  Glasgow.  Improve- 
ments in  furnaces  for  the  manufacture  of  steel.  Complete 
specitication.    October  2 

12559  H.  Kellernian,  London.  Improvements  in  the  manu- 
facture of  pipes  or  tubes  of  sheet  metal.    October  2 

12592  A.  N.  Hopkins.  London.  Improved  means  for  restor- 
ing the  surface  of  "  raised  "  articles  of  tin  plate.    October  i 

12623  M.  Settle,  Manchester.  Improvement.s  in  electric 
safety  lamps  for  use  in  mines.    October  5 

12630  W.  S.  Squire  and  S  C.  Cuthbert,  London.  Obtaining 
metallic  zinc  from  its  ores.    October  5 

12G36  B.  J.  B.  Mills,  London— From  N.  W.  Perry,  United 
States  Improvements  in  detectors  for  marsh  gas  and  other 
hydi-oearbon  gases.    Complete  specification.    Octobers 

12651  J.  W.  Swan,  London.  Improvements  in  electric  safety 
lamps,  and  in  the  means  of  detecting  and  measuring  fire-damp 
or  explosive  gases.    October  5 

12675  W.  D.  .\llen.  London.  Improvements  in  machinery  or 
apparatus  for  forging  by  hydraulic  pressure.    October  5 

12681  A.  Gutensohn  and  J.  W.  Bushe,  London.  Improve- 
ments in  metallic  alloys.    October  5 

12692  H.  \V.  Bessemer,  London.  Improvements  in  the  manu- 
facture of  malleable  iron  and  steel,  and  in  apparatus  em- 
ployed for  that  purpose.     October  5 

12720  C.  Hensler,  London.  Improvements  in  producing 
Bllicious  copper,  and  utilising  the  same  for  metallurgical 
purposes.    October  6 

12727  C.  Blagburn.  London.  Improvements  in  apparatus  for 
pumping  water  from  mines.    October  6 

12729  G.  M  Edwards.  London.  Improvements  in  machinery 
and  appliances  for  treating,  dressing,  and  cleaning  tin  and 
other  mineral  ores,  and  in  modes,  means,  and  processes  con- 
nected therewith,  and  for  other  useful  purposes.    October  6 

12835  A.  T.  L).  Berrington.  London.  The  manufacture  of 
certain  alloys  of  iron.    October  8 

12861  J.  Wariek,  Newcastlc-on-Tyne.  Improvements  in  the 
treatment  of  fume  in  lead  works.    October  9 

12866  J.  Gilchrist  and  D.  Ballardie,  Glasgow.  Improvements 
in  miners'  lamps.    October  9 

13073  A.  r^arkes,  Ijondon.  Improvements  in  extracting  gold, 
silver,  and  other  melals  from  ores  or  compounds  containing  the 
same.    October  13. 

13151  F.  Siemens  and  J.  G.  Gardon.  London.  An  improve- 
ment in  the  manufacture  of  steel.    October  15 

13162  E.  Packard.  London— From  E.  C.  Griffin,  United 
States.  Improvements  in  machinery  for  pulverising  ores  or 
other  hard  substances.    Complete  specification.    October  15 

13185  G.  Baron  de  Overbeck,  London.  Improvements  in  the 
manufacture  of  aluminium.    October  15 

13IS9  11.  J.  Kirknian,  London.  Improvements  in  the  process 
of  cleansing  metals  or  alloys  previous  to  their  being  coated 
with  other  inetals  or  alloys.    October  15 

13223  .^.  Godfrey.  London.  Improvements  in  machinery  or 
apparatus  for  drilling  or  boring  hard  substances,  such  as  rock 
or  stone,  for  blasting  and  other  purposes.    October  16 

13-'30  J.  B.  Clark  and  The  Panther  Lead  Company,  Limited, 
London.    Improvements  in  smelting  lead  ores.    October  16 

13238  J.  Havenhand,  Shettield.  Improvements  in  ingot 
moulds,  consisting  of  interchangeable  and  replaceable  pro- 
jections for  nicking  ingots  to  facilitate  topping  or  breaking 
the  ingot.  The  projections  to  be  fitted  in  dovetailed  recesses 
and  triangular  holes  through  the  sides  of  the  mould.    Oct  18 

13239  G.  H.  Lloyd,  Sutton  Coldfield ;  A.  L.  Lloyd,  Leaming- 
ton ;  and  H.  Bewhiy.  Moseley.  Improvements  in  pipes  of 
malleable  metal  and  their  mode  of  manufacture.    October  18 

1326C  E.  Walsh,  jun..  London.  Improvements  in  blast  fur- 
naces.   Complete  specification.    October  18 

1,'!376  It.  H.  W.  Biggs.  London— From  C.  Malin,  Paris. 
Extracting  industrially  the  tin  from  the  iron  in  tin  scraps. 
Octooer  20 

l.'il60  It.  Heathfleld.  London.  Improvements  in  apparatus 
used  for  coating  sheets  of  iron  and  steel  and  articles  of  iron 
and  steel  with  zinc  or  alloys  of  zinc  or  other  coating  metal 
or  alloy.    October  21 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

12110  K.  Kupfcr.  Process  and  compound  for  welding  caat 
or  wrotight  steel  in  burs,  and  for  regenerating  the  welded 
steel.    October  8 

12984  N.  de  Bemardos  and  S.  Olzewski.    See  Class  XVIIL 


13628.  J.  A.  Crtno.  Production  of  iron  and  steel  tubes. 
October  12 

11126  G.  F.  Simonds.  London.  Manufacturing  rolled  metal 
articles,  and  apparatus  therefor.    September  24 

15170  J.  IJ.  Grey,  liolliiig  steel  and  iron  bars  or  plates  for 
the  manufacture  of  tin  or  terne  plates.     October  12 

15215  T.  Brown  and  J.  G.  Gordon.  Machinery  for  rolling 
steel  and  iron.    October  8 

1886. 

918  A.  Bobrownicki.  Treatment  of  phosphoretic  slag. 
October  5 

1827  G.  A.  Goodwin  and  W.  F.  How.  Foundry  ladles  and 
crucibles     October  5 

3138  G.  T.  Lewis.  Smelting  tin  ore  and  recovering  tin  from 
tinned  sheet-iron  scraps.    October  15 

10011  H.  H.  Lake— From  K.  de  Montgelas.  Manufacture 
of  chloride  of  aluminium  and  double  chloride  of  aluminium 
and  sodium.    September  28 

10013  H.  H.  Lake— From  R.  de  Montgelas.  Apparatus  for 
manufacture  of  chloride  of  aluminium  and  double  chloride  of 
aluminium  and  sodium.    October  1 

lO.iOO  H.  Tabor.    Making  foundry  moulds.    October  8 

10607  W.  It.  Lake— From  R.  de  Montgelas.  The  electro- 
deposition  of  aluminium.    September  24 

1138.1  F.  E.  Hainley.  Utilising  the  expansion  and  contrac- 
tion of  metals  due  to  changes  of  temperature.    October  12 


XL— FATS,   OILS,    and   SOAP   MANUFACTURE. 

APPLICATIONS 

12216  J.  Kirkpatrick.  Glasgow,  Improvements  in  the  manu- 
facture of  oil  for  Turkey -red  dyeing,  calico  printingantl  such 
like  purposes.    September  25 

12652  A.  Brin  and  L.  Q.  Brin.  London.  Improvements  in  the 
oxidation  of  oils  for  use  in  the  manufacture  of  paints  or  var- 
nishes, or  for  other  purposes  to  which  oxidised  oils  are  appli- 
cable.   October  5 

12799  C^  Seliill  and  C.  .Seilacher,  Ijondon.  A  new  or  im- 
pro\ed  process  for  oxidising  oils  and  fats  and  other  organic 
substances.    October  7 

13387  R.  B.  Tennent.  Glasgow.  Improvements  in  and  con- 
nected with  the  refining  or  purifying  of  mineral  and  other 
oils,  and  in  the  recovery  of  by-products  therefrom.     Oct.  20 

13102  G.  Linget  J.  Viaudey,  London.  Improvements  relating 
to  the  manufacture  of  soap.    October  20 

COMPLETE  SPECIFICATION  ACCEPTED. 

1885. 

14957  C.  D.  Abel— From  The  Fabrik  Chemischer  Produkte 
Actien  Gesellschaft.  Separation  and  treatment  of  fatty 
matter  from  compounds  containing  wool-tat.    October  5 


XIL— PAINTS,  VAUNISHES,  and  RESINS. 
APPLICATIONS. 

12199  J.  B.  Hannny,  Glasgow.  Improvements  in  preservative 
coatings  for  ships'  bottoms.    October  2 

12652  A.  Brin  and  L.  Q.  Brin.    See  Class  XL 

12712  W.  R.  Ilodgkinson  and  A.  Wingham,  London.  Im- 
provements in  the  treatment  of  amber  and  other  like  fossil 
gums  in  the  manufacture  of  varnish,  or  for  other  use. 
October  6 

13284  F.  M.  Lyte,  London.  Improvements  in  the  manufac- 
ture of  pigments.    October  18 

13416  J.  B.  Hannay,  Glasgow.  Improvements  in  the  manu- 
facture and  treatment  of  lead  pigments  and  compounds,  and 
in  apparatus  therefor;  in  part  applicable  for  condensing  or 
collecting  various  fumes  or  similar  matters.    October  21 

COMPLETE  SPECIFICATION  ACCEPTED. 

ISSG. 

606  C.  F.  Rousset.  A  new  varnish,  and  method  of  applying 
the  same.    September  24 


XIIL-TANNING,   LEATHER,  GLUE    and  SIZE. 
APPLICATIONS. 

r2681  E.  P.  Nesbit.  London.  A  process  for  clearing  hides. 
skins,  hair,  wool  or  fur  from  lime.    October  5. 

13283  A.  M.  Clark.  London.  From  J.  B.  West,  United  States. 
Improvements  in  tanning  and  stutfing  leather.    October  IS. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

14411  E.  Edwards— From  C.  KoUen,  Corneille.  Process  and 
apparatus  for  tanning  leather.    September  21 

1886. 

6344  J.  W.  Vaughn.  JIachines  for  putting  and  otherwise 
treating  hides  and  skins.    September  24 
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XIV.— AGRICULTUKE,   MANURES,    Etc. 
APPLICATIONS. 

127V2  W.  i3.  Squire.  London.  Obtaining  manure  from  dis- 
tillers' spent  wash.    October  7 

13170  C.  D.  Abel,  London.  From  P.  Coupry,  France.  Im- 
provements in  the  treatment  of  fiecal  matter  for  conversion  into 
manure,  and  in  apparatus  therefor.    October  21 

COMPLETE  SPECIFICATION  ACCEPTED. 

1886. 

IISS'!  J.  H.  Barry.  Treatment  of  excreta  and  sewage  sludge 
for  production  of  manure.    October  19 

XV.— SUGAR,  GUMS,  STARCHES,  Etc. 
APPLICATIONS. 

12012  H.  H.  Lake,  London.  From  T.  F.  Krajewski,  United 
States.  Improvements  relating  to  the  treatment  of  sugar  cane 
for  the  extraction  of  sugar  therefrom,  and  to  apparatus  there- 
for.   September  21 

13302  A.  M.  Wood,  London.  Improvements  in  the  manu- 
facture of  indiarubber,  gutta-percha,  and  analogous  gums. 
September  28. 

12.520  E.  JI.  Knight,  Halifax.  Improvements  in  the  manu- 
facture of  liyuid  gum.    October  2 

12535  A.  Brin  and  L.  Q.  Brin,  London.  Improvements  in 
the  manufacture  of  sugar.    October  2 

13128  F.  Swales.  London.  From  H.  Swales,  Brazil.  Im- 
provements in  sugar-cane  mills.    October  U 

13168  E.  M.  Knight  and  A.  H.  Hobson.  Halifax.  Improve- 
ments in  the  manufacture  of  liquid  cement  or  gum.    October 

133.37  W.  Ryder,  London.  Manufacturing  "Rj'der's  silicated 
rubber  composition."    October  19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

15897  M.  P.  W.  Boulton,  B.  K.  K.  Xewlands  and  E.  Perrett. 
Revivifying  spent  charcoal. 

1886. 

3116  M.  F.  Heddle.  D.  C.  Glen  and  D.  Stewart.  Filtering 
and  decolourising  sugar,  syrups,  etc.,  and  preparing  material 
therefor.    October  5 

5735  J.  Guardiola.  Evaporating  apparatus  for  saccharine 
juices.    September  28 

XVI.-BREWING,  WINES,  SPIRITS,  Etc. 
APPLICATIONS. 

12071  F.  Foster,  London.  Supplying  the  gasometer  of  con- 
tinuous action  liquid  aerating  machines  automatically  from  a 
reservoir  of  compressed  or  liquefied  carbonic  acid  gas.  Sep- 
tember 22 

12291  E.  Manbrc,  Liverpool.  Improvements  in  or  appertain- 
ing to  compounds  applicable  for  the  manufacture  therefrom 
of  ale.  stout,  porter,  lager,  and  other  like  liquors,  and  in 
apparatus  for  making  said  eoiupounds.    September  1'8 

12560  H.  Stockheim,  London.  Improvements  in  apparatus 
for  preventing  the  formation  of  froth  upon  beer  when  intro- 
ducing the  same  into  casks,  and  for  similar  purposes.    Oct.  2 

12611  F.  A.  Keihlen.  London.  Improvements  relating  to  the 
preparation  and  bottling  of  carbonated  beverages,  and  to  ap- 
paratus therefor.    October! 

13222  A.   W.  Oilman.    S.   Spencer,    E.   S.  Spencer,   and  A. 

l!7'  .London.  Improvements  in  the  preparation  of  brown 
or  black  malt  or  colouring  material  for  use  in  brewing,  and  in 
apparatus  employed  therein.    October  16 

13276  A.  G.  Eraser  and  G.  Epstein,  London.  Improvements 
in  treating  worts  in  separating  yeast  therefrom,  and  in  trt-at- 
mg  yeast.     October  IS 

13385  H.  Grote,  London.  A  process  for  removing  fusel  oil 
and  other  impuruies  from  crude  spirits,  or  from  the  wash  con- 
taming  crude  spirits.    October  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

12036  G.  G.  Picking,  VV.  Hopkins,  J.  Dore  and  J.  Dore, 
Bromley.    Manufacture  of  spirits.    September  28 

14868  T.  P.  Chittenden.  Aerating  and  attemperating  worts 
and  other  liquors,  and  securing  a  pure  germless  atmosphere 
wherein  to  curry  on  fermentation.    October  5 

15063  A.  W.  Gillman  and  S.  Spencer.  Finings  for  sour  beer 
waste  and  returns.    Octobers 

15108  F.  Keeling.  Preparation  of  flnings  for  beers  and  wine. 
September  23 

1886. 

6069  S.  A.  W.  Howmann.  Manufacturing  compressed  yeast. 
September  21  a         f  j 

9958  F.  Faulkner  and  W.  Adiam.  Appliance  for  use  in 
circulating  and  aerating  malt  and  raw  grain  worts  when  pro- 
ducing ordinary  malt  Uquors,  distillers'  wash,  etc.    October  8 


10376  D.  W.  Hamper  and  J.  H.  Howell.  Improvements  in 
brewers'  coppers  and  analogous  vessels.     October  5 

XVII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

APPLICATIONS. 

-4.— Chemistry  of  Foods. 

11995  \V.  G.  Uunn,  London.  Improvements  in  baking 
powders.    September  21 

11999  L.  von  Wohlforth,  A.  Tausky  and  F.  von  Friedland, 
London.  Improvements  in  means  and  apparatus  for  preserv- 
ing meat.    Septeiiiber  21 

12061  H.  11.  Lipscombe,  London.  Manufacture  of  a  compo- 
sition for  softening  and  purifying  water.    September  22 

12155  G.  Fry,  London.  An  improved  apparatus  for  intro- 
ducing cold  air  into  refrigerating  chambers.    September  21 

12156  G.  Fry,  London.  An  improved  apparatus  for  thawing 
frozen  meat,  or  for  the  refrigeration  of  animal  and  vegetable 
substances.    September  21 

12292  E.  Phillips.  Croydon,  and  R.  Stavi^ley,  London.  Manu- 
facturing dull  coffee  finings.    September  28 

12108  P.  Honiero,  London,  A  tea  made  of  a  plant,  herba 
homeriana,  which  is  a  cure  for  consumption  and  other  diseases 
of  the  chest.    September  30 

12008  J.  Low,  London.  Improved  mode  of  preparing  food 
from  cereals.    October  1 

12890  J.  Low,  London.  Improved  mode  of  preparing  food 
from  cereals.    October  9 

12951  A.  Brin  and  L.  Q.  Brin.  London.  The  manufacture  of 
nitrogenated  water.    October  12 

£.— Saxit.vry  Chemistrv. 

12075  G.  H.  Leanc,  London.  Improvements  in  apparatus 
for  the  continuous  or  intermittent  filtration  of  sewage,  and  for 
like  purposes.    Complete  specification.    September  22 

12218  T.  Ogden,  London.  Improvements  in  furnaces  for  the 
desiccation,  deodorisation.  and  combustion  of  animal  and 
vegetable  matters  or  town's  refuse.    September  27 

12259  R.  de  Soldenhoir,  London.  Improvemenis  in  the 
desiccation,  incineration,  and.carbonisation  of  precipitants  or 
solids  resulting  from  sludge  or  other  substances  liable  to 
putrefy,  and  in  means  and  apparatus  employed  therein. 
September  27 

12382  VV.  B.  Hallett,  London.  Improvements  in  the  prepara- 
tion of  materials  for  use  in  the  treatment  of  sewage  and  other 
liquids  in  order  to  purify  them,  and  in  the  method  of  treating 
them,  and  in  apparatus  for  use  in  their  treatment.    Sept.  29 

12829  G.  W.  Bremner,  London.  Preparing  ingredients  for 
treating  sewage  and  other  liquids  for  their  purification 
October  8 

12S50  F.  P.  Perkins,  Exeter.  The  treatment  of  sewage  by 
clarification  and  precipitation.    October  9 

13007  J.  C.  Butterlleld  and  II.  H.  JIason,  London.  Improve- 
ments in  the  treatment  of  sewage  and  the  recovery  of  valuable 
products  therefrom.    October  12 

13313  U.  H.  Reeves,  London.  Improvementsin  the  construc- 
tion of  and  arrangement  of  apparatus  for  the  ventilation  of 
drains  or  sewers,  the  deodorising  of  sewage,  and  disinfecting 
of  gases.    October  19 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

-4.— Chemistry  of  Foods. 

1885. 

U552  B.  H.  Thwaite.  Preserving  animal  and  vegetable 
foods  and  liquids.    October  22. 

U697  II.  Pischow.  Apparatus  and  process  for  preserving 
alimentary  substances.    September  28 

US07  \V.  F.  B.  Massey— From  Mainwaring  and  J.  Edmunds. 
Arrangements  for  oxygenating  water  contaminated  with 
organic  matter.    October  5 

15387  J.  Hooker.  Preservation  of  condensed  milk,  and  of 
milk,  condensed  or  not,  in  admixture  with  alimental  or 
medicinal  matters.    October  15 

15599  V.  Tribouillet  and  E.  Ilusson.  Preservation  of  ali- 
mentary substances,  and  apparatus  therefor.    October  19. 

16071  F.  Schmidt.  Apparatus  for  the  manufacture  of  ice. 
September  28 

1886. 

10170  H.  J.  Haddan— From  M.  Blumenthal.  Manufacture  of 
rennet.    September  28 

10995  H.  P.  Madsen.  Utilising  the  blood  from  slaughter 
houses  in  preparing  food  for  man  and  cattle.    October  12 

£.— Sanitary  Chemistry. 

1885. 

1.3719  W.  C.  Sillar  and  The  Native  Guano  Co.  Treatment  of 
seivage  and  other  liquid  putrescent  matters.    September  21 

15102  .1.  A.  Drake  and  R.  Muirhead.  Means  and  appliances 
connected  with  the  separation  of  liquids  from  sewage  in  filter- 
presses.    October  15 

1886. 

11883  J.  H.  Barry.    See  Class  XIV, 
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XVIII.— ELECTROCHEMISTRY. 

APPLICATIONS. 

11997  W.  Maxwell  London.  A  method  of  producing  carbon 
fibres  or  filaments.    September  21 

12001  K.  W.  Adcock  and  J.  W.  Trotman,  London.  Improve- 
ments in  primary  batteries.    September  21 

12114  J.  Noad,  London.  An  improved  galvanic  b.ittery  for 
generating  and  .storing  electricity.    September  23 

12117  \V.  Maxwell,  London.    An  electric  furnace.    Sept.  23 

12165  W.  Stanley,  jun.,  London.  An  improved  electric 
generator.    September  21 

12169  G.  C.  Fricker,  Putney.  Improvements  in  dynamo- 
electric  machines.    Complete  specification.    September  21 

12235  G.  V.  Hose,  London.  Improvements  in  primary  electric 
batteries.    September  27 

12.'51  G.  Kinswangor  and  C.  Pollak,  London.  Improvements 
in  electric  batteries.    September  27 

12331  H.  Weymersch  and  II.  McKenzie,  London.  Improve- 
ments in  primary  electric  batteries.    October  2 

12595  K.  Andreoli,  London.  Improvements  in  secondary 
batteries.    October  i 

12632  J.  W.  V.  Kent,  London.  A  new  method  of  transmit- 
ting and  distributing  electro-magnetic  energy.    October  5 

12656  A.  J.  lioult,  London— From  H.  B.  Cox,  United  States. 
Improvements  in  or  relating  to  batteries.  Complete  specifica- 
tion.   October  5 

12756  R.  Dick  and  U.  Kennedy,  Glasgow.  Improvements  in 
and  connected  with  the  transformation  and  distribution  of 
electric  energy,  and  in  apparatus  therefor.    October  6 

12770  VV.  Munns,  London— From  H.  Merzbaeh  and  S.  O. 
Eisele,  Germany.  Improvements  in  galvanic  batteries. 
October  7 

1277S  S.  F.  Walker,  CardifT.  Improvements  in  dynamo- 
electric  machinery  or  apparatus  for  generating  electric 
currents  by  means  of  motive  power,  and  for  converting 
electrical  energy  into  motive  power.    October  7 

12818  \V.  W.  Beaumont,  London,  Secondary  batteries. 
October  8 

12864  VV.  H.  Munns,  London— From  H.  Merzbaeh  and  T.  O. 
Eieelo,  Germany.  Improi'cments  in  dynamo-electric  machines. 
October  9 

12880  U.  E.  B.  Crompton,  London.  Improvements  in  arma- 
tures of  dynamo-electrical  machinery  and  electrical  motors. 
October  9 

l.iOSO  \V.  C.  Goldner.  London.  A  novel  material  for  the 
production  of  an  exciting  and  depolarising  battery  fluid. 
October  13 

13208  R.  T.  Carter,  Bristol.  An  improved  electricity  meter. 
October  16 

13366  J.  K.  H.  Williamson.  Manchester.  Improvements  in 
the  method  of  and  apparatus  for  transmitting  motion  to  the 
armatures  of  electro-motors,  and  for  analogous  purposes. 
October  20 

13119  W.  H.  Scott  and  E.  A.  Paris,  London.  Improvements 
in  conductors  for  armatures  of  dynamo-machines.    October  21 

1.3151  J.  Uopcr.  Bradford.  A  cap  or  cover  for  the  ends  of 
the  revolving  armatures  of  dynamo-electric  machines.  Com- 
plete specification.    October  21 

13159  II.  J.  Haddan,  London— From  F.  V.  Y.  Graells,  Spain. 
An  improved  apparatus  for  regulating  automatically  the 
intensity  of  the  currents  in  dynamo-electric  machines.  Com- 
plete specification.    October  21 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

12084  J.  Hopktnson  and  E.  Hopkinson.  Dynamo-electric 
machines.    October  8 

12096  C.  J.  Bosanquet,  W.  Cameron,  and  W.  A.  Tomlinson, 
Lincoln.  Appliances  for  regulating  the  force  of  electric  cur- 
rents.   September  28 

12984  N.  dc  Bernardos  and  S.  Olszewski.  Method  and  appa- 
ratus for  working  metals  and  metalloids  by  direct  application 
of  electric  currents.    Octobers 

13697  J.  G.  Johnson -From  T.  Farbaky  and  S.  Schcnck. 
Secondary  batteries.    September  28 

13714  K.  J.  Houghton.  Apparatus  for  regulating  or  inter- 
cepting the  current  from  dynamos.    September  28 

11383  J.  T.  Armstrong.  Elements  for  electrical  batteries. 
September  21 

14986  G.J.  Atkins.    Electric  and  storage  battery.    Octobers. 

15105  J.  A.  Kendall.  Cells  for  generating  electricity  by 
means  of  hydrotjen.    October  12. 

15231  J.  Blenkmsop.  An  insulating  medium  for  protecting 
submerged  surfaces  of  iron  and  steel  from  the  electro-galvanic 
action  set  up  between  such  plates  and  constituents  of  anti- 
fouling  compositions.    October  15 

15285  B.  I'ell.  Improved  manganese  voltaic  batteries. 
Octobc- 12 

1886. 

308  J.T.Armstrong.  Supplying  liquids  and  mixtures  to  bat- 
teries.   September  24 


1082t  J.  T.  Armstrong.     Electrical  batteries,   and   method 
and  materials  for  working  the  same.    .September  24 
11823  P.  Bailly.  Primary  and  secondary  batteries.  October  19 


XIX.— PAPER,  PASTEBOARD,  Etc. 

APPLICATIONS. 

12013  C.J.  Singleton,  London.  The  manufacture  of  cigarette 
paper  from  the  fibre  of  stalks  of  tobacco  leaves  and  the  stems 
of  tobacco  plants.    September  21 

12217  K.  1).  Sinclair  and  J.  G.  Brown,  Glasgow.  Improve- 
ments in  the  manufacture  of  paper,  to  render  same  antiseptic 
and  germ  proof.    September  25 

12177  H.  Gardner.  London— From  J.  Scherbel  and  T.  Remus, 
Germany.  Apparatus  for  scoring  paste,  straw,  card,  and  like 
boards  for  boxes  and  cases.    October  1 

12781  T.  Routledgo.  London— From  A.  Abadio.  France.  Im- 
provements in  mills  for  triturating  and  refining  materials  for 
paper  making  or  for  other  purposes.    October  7 

12900  H.  Gardner,  London— From  J.  Scherbel  and  T.  Remus, 
Germany.  Apparatus  for  scoring  paste,  straw,  card,  and  like 
boards  for  boxes  and  cases.    October  9 

COMPLETE  SPECIFICATIONS  ACCEPTED. 


1886. 


the 


795  C.  Crookes.      Rag-engine   bottom    plates  used 
manufacture  of  paper.    October  1 
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"WHAT  SHALL  AVE  DO  WITH  OUR  TAK  1 

BY   LEWIS   T.    ■\VKIGHT,   C.E. 

Amoni;  the  varioiLs  products  of  the  distillation 
of  coal  in  ga.s-works  is  a  black,  more  or  less 
viscid  material  known  to  us  as  tar.  In  some  other 
manufactures  tars  are  produced,  but  they  are  not 
discussed  in  the  present  paper. 

This  sttbstance,  that  in  the  early  history  of  gas 
undertakings  was  a  waste  product,  becaiue,  through 
the  discoveries  of  chemists  and  the  enterpri.se  of 
manufacturers,  a  storehouse  of  wealth  and  beauty. 
A  few  years  ago,  when  the  purchasing  ]iowers  of  the 
world  for  articles  of  necessity  and  luxury  alike 
seemed  to  be  almost  without  a  limit,  .some  of  the 
products  obtainable  from  coal-tar  held  a  very 
considerable  commercial  value,  and  tar  reached  the 
juice  of  (i5s.  per  ton  ;  yet,  when  the  diminished 
demands  of  the  purchasing  populations  first  became 
evident  to  the  great  bulk  of  larger  industries,  tar 
products  maintained  their  prices  for  a  short  time  as 
though  they  were  not  tobeaflected  as  other  commodi- 
ties ;  but  in  a  little  while  the  channels  through  which 
so  much  had  jioured  now  began  to  evidence  signs  of 
choking,  and  increasing  pressure  became  more  and 
more  necessary  to  get  the  proilucts  to  How  away. 
Rapid  then  w^as  the  fall  in  prices — the  irresistible 
force  of  which  no  efforts  could  stay. 

The  first  individual  to  feel  this  enormous  reduction 
of  prices  was  the  tar  distiller  ;  but  the  shadow  cast 
over  his  shoulder  by  coming  events  fell  acro.«s  the 
threshold  of  the  cas-maker,  who  suffered  all  the  pangs 
of  alarm  before  being  actually  smitten  with  the  full 
blast  of  the  storm,  and  then  loud  and  indiscriminate, 
but  quite  unjust,  complaints  were  hurled  against  tar 
distillers,  dealers,  and  merchants,  for  what  was 
thought  to  be  their  share  in  the  fall  of  prices.  When 
these  were  high  and  certain  gas  undertakings  were 
leceiving  large  suras  for  their  tar  and  liquor,  much 
injudicious  jubilation  was  indulged  in,  and  the 
inriated  statements  emanating  from  certain  corners 
of  the  gas  world  became  distorted  and  magnified 
images  in  the  ejes  of  the  public,  who  regarded  gas- 
works as  cstablrshments  wherein  coal-gas  was  pro- 
duced for  nothing,  and  who  firmly  believed  that  the 
selling  price  of  the  gas  was  ]iare  net  profit  The 
enterprises  calleil  forth  by  the  desire  of  capitalists  to 
have  a  share  in  these  streams  of  pure  unalloyed  profit 
diti  much  to  intensify,  and  even  precipitate,  the 
immense  depression  of  gas  products  we  are  now  so 
much  dejiloring. 

The  (piantity  of  tar  annually  produced  in  the 
United  Kingdom  must  be  a  matter  for  estimation. 

The  return.s  made  to  the  House  of  C'oninions 
relating  to  the  authorised  gas  undertakings  of  the 
United  Kingdom  give  the  amount  of  coal  earboni.sed 
in  the  year  188-1  as  8,004,518  tons  ;  and  in  188:5  as 
7,031,304  tons.  These  show  that  the  increa.sed  con- 
sumption of  coal  shown  by  the  returns  for  1884  over 
those  for  1883  was  4'89  jier  cent.  Assuming  that  the 
same  ))ercentage  of  increase  obtained  in  the  year 
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1835,  we  should  have  for  the  coals  carbonised  by 

authorised  umlertakings  in  that  year  the  quantity  of 
)S,;ii)5,940  tons.  There  are  here  and  there  seattered 
about  the  country  small  private  works  and  unauthor- 
ised gas  undertakings,  but  the  amount  of  coal  they 
consume  in  a  year  must  be,  as  compared  with  the 
total,  very  nominal. 

I  take  the  total  quantity  of  coal  carbonised  for  gas- 
making  purpose  in  the  LTnited  Kingdom  to  be  now 
8,450,000  tons  per  annum. 

For  the  purpose  of  arriving  at  the  total  quantity  of 
tar  produced  by  the  distillation  of  the  above  quantity 
of  coal,  I  shall  take  as  the  average  yield  throughout 
the  United  Kingdom  the  amount  of  12'5  gallons  of 
an  average  specihc  gravity  of  ri85  per  ton  of  coals 
carbonised.  Tbis  will  give  the  production  of  tar  in 
1885  as  105,G25,000  gallons,  or  558,780  tons  weight. 
Of  the  tar  produced  in  the  distillation  of  coal  only  a 
certain  (large)  iiro]:iortion  goes  into  tlie  hands  of  the  tar 
distiller,  for  a  certain  (small)  amount  is  used  direct 
in  the  raw  condition  for  tarring,  asphalting,  and  other 
purposes.  I  find  it  very  difficult  to  form  an  opinion 
of  the  extent  of  this  tar  thus  escaping  distillation. 
In  some  cases  within  my  knowledge  the  proi)or'tion 
of  local  sales,  as  they  are  termed,  reached  24  per  cent., 
and  that,  too,  when  the  price  was  at  its  highest  point ; 
but  in  view  of  what  I  know  of  the  local  sales  in  other 
towns,  and  from  information  generously  supplied  me 
by  fourteen  representative  gas  undertakings  in  all 
parts  of  the  country,  I  take  the  quantity  not  distilled 
at  7A  per  cent,  of  the  total  production.  There  is  also 
no  doubt  a  certain  quantity  of  tar  now  being  employed 
for  retort-firing,  but  at  present  I  do  not  believe  it 
much  exceeds  1  per  cent.  This  relatively  insignifi- 
cant jjroportion  of  tar  in  use  as  fuel  is  likely  to  be 
very  much  augmented  if  prices  remain  at  their 
present  level,  or  fall  below  it. 

We  may  fairly  assume  that  the  total  <iuantity  of 
tar  going  into  distiller.s'  hands  is  97,175,000  gallons. 
It  would  surprise  many  people  if  they  were  told  that 
tar  only  contains  about  5  per  cent,  of  substances 
having  positive  value  as  materials  entering  into 
chemical  manipulation,  and  that  the  great  bulk  goes 
for  common  purposes,  such  as  creosoting,  lubrication, 
and  fuel. 

Surely  the  day  will  arrive  when  the  great  bulk, 
instead  of  a  select  portion  of  the  coal-tar  hydrocarbons, 
will  have  positive  chemical  uses,  and  who  can  doubt 
but  there  are  immense  triumphs  yet  to  be  gained  by 
our  chemists  and  manufacturers  in  this  direction  1 

I  regret  my  inability  at  ))resent  to  give  definite 
information  regarding  two  points  of  considerable 
interest — viz.  :  (1.)  Variation  in  the  composition  of 
tars  with  varying  (jualities  of  coal  distilled  ;  and  (2.) 
influence  of  temperature  of  production  on  the  com- 
position of  the  tar.  Such  results  as  I  have  are  not 
sufficiently  confirmed  by  repeated  experiences  to 
admit  of  publication  ;  but,  whilst  touching  upon  this 
portion  of  the  subject,  it  will  be  as  well,  perhaps,  to 
give  some  broad  information  respecting  the  variation 
in  the  yield  of  tar  from  coal  distilled  at  various  tem- 
peratures, especially  since  G.  E.  Davis,  in  a  paper 
read  before  this  section  on  January  4,  1885,  has  pub- 
li.shed  statements  regarding  the  variation  in  the  yield 
of  tar  that  are  opposed  to  my  experience.  As  we 
increase  the  distillation  temperature  of  our  carbonis- 
ing process  we  find  the  tar  slightly  decreasing  in 
quantity,  but  increasing  in  specific  gravity.  I  .shall 
detail  below  the  results  of  certain  experiments  made 
in  this  direction,  but  would  now  call  attention  to  the 
fact  that  it  is  the  tar  which  limits  the  distillation 
temperature  we  ordinarily  employ  in  our  retort 
houses,  probably  more  than  any  other  cause.  I  believe 
that  most  large  establishments  would  employ  nuicli 
higher  heats  than  now,  if  it  were  not  for  the  trouble 


of  stopped  ascension-pipes  and  plugged-up  hydraulic 

mains,  etc.  The  moment  when  this  difficulty  of 
stopped  pipes,  etc.,  sets  in  is  well-defined  for  each 
kind  of  coal.  We  know  that  when  a  certain  yield  of 
gas  is  being  got  from  a  certain  coal,  we  are  on  a 
line  that  cannot  be  overstejjped  with  the  present  dis- 
jiosition  of  gas-making  plant.  Now,  it  is  all  very  well 
for  Mr.  Davis  to  call  ujion  every  gas-works  in  the 
country  to  reduce  their  make  of  tar  .30  per  cent,  by 
an  increase  in  the  distillation  temperature.  If  he 
vvei^e  acquainted  with  the  average  gas-works  he  would 
know  that  there  was  very  little  margin  for  such  an 
increase  as  to  appreciably  afi'ect  the  production  of 
tar  at  all. 

The  experiments  given  in  table  on  page  StiO,  con- 
ducted in  clay  retorts  with  the  ordinary  form  of  gas 
plant,  will  well  serve  to  illustrate  the  variation  in  the 
volume  and  weight  of  tar  yielded  by  coals  distilled 
at  widely  ditt'erent  temperatures. 

In  the  table  the  expression  "normal  tempera- 
ture" means  the  best  practically  and  continuously 
possible  in  a  modern  gas-works.  By  "  very  high  tem- 
perature "  is  meant  one  only  practicable  by  careful 
nursing,  and  for  a  short  period. 

It  will  be  observed,  by  the  inspection  of  the  table, 
that  with  the  coking  coal  differences  of  temperature 
represented  by  a  reduction  in  the  yield  of  gas  ])er  ton 
of  3272  and  3G28  cubic  feet  aft'ected  the  weight  yield 
of  tar  2'4and  12'7  per  cent.  resi)ectively,  and  that  with 
thecannel  coal  a  reduction  in  the  yield  of  gas  of  2727 
cubic  feet  was  represented  by  an  increase  in  the  tar 
of  87  per  cent. 

In  the  average  gas-works  the  distillation  tempera- 
ture employed  is  as  high  as  can  be  conveniently 
attained  with  the  present  forms  of  gas-making  plant. 
So  there  is  practically  no  margin  for  any  reduction  in 
the  output  of  tar  by  the  employment  of  higher 
"  heats."  There  is,  however,  a  tendency  for  the 
improvement  of  plant  in  this  direction  to  admit  of 
the  emiiloyment  of  higher  distillation  temperatures. 

The  present  extremely  low  price  offered  for  tar, 
after  a  period  of  inflation,  naturally  induces  those 
interested  in  gas  manufacture  to  seek  for  some  other 
more  profitable  means  of  utilising  the  tar  than  that  of 
selling  it  to  tar  distillers,  and  various  schemes,  mostly 
rechauftcs,  have  been  submitted  to  the  notice  of  gas 
engineers.  These  admit  of  the  following  classifica- 
tion : — 

(a)  Those  dependent  upon  a  preliminary  di.stillation  of 
the  tar,  and  wherein  the  gas-works  would  be  dependent 
on  the  services  of  the  tar  distiller. 

1. — UtilLsation  of  the  ligliter  hydrocarbons  (benzol) 

for  the  enriclnnent  of  coal  gas. 
2. — Utilisation   of    certain    portions  of  the  tar  for 
manufacture  of  illuminating  gas  by  their  destruc- 
tive distillation. 

(i)  Those  wherein  the  tar  is  used  by  the  gas  maker, 
en  bloc,  without  the  intervention  of  the  tar  distiller. 

1.  —  Utilisation  of  the  tar  for  manufacture  of  illu- 
minating gas  by  its  destructive  distillation. 
2.— Utilisation  of  tar  as  fuel. 

However  hopeless  some  of  these  suggestions  may 
appear  to  be  on  close  investigation,  we  are  yet  bound 
to  give  them  our  attention,  and  if  they  serve  no 
other  purpose  in  the  end  than  the  promotion  of 
inquiry,  we  ought,  I  suppose,  to  be  grateful  for  that. 

The  only  schemes  that  can  be  said  to  have  had  any 
hold  at  all  upon  the  minds  of  gas  engineers  are  those 
for  the  benzolisation  of  coal  gas,  and  for  the  use  of 
tar  as  a  fuel.  The  idea  of  gas-making  out  of  oil 
seems  to  be  opposed  to  the  gas  engineer's  instincts, 
so  many  absurd  schemes  having  been  brought  oitt 
and  iailed  in  this  connection. 

The  first  scheme  to  consider  is  the  benzolisation  of 
coal  gas,  and  can  be  very  simply  stated.    Taking  the 
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percentage  by  weight  of  benzol  in  coal  tar  as  0  8,  the 
weight  percentage  of  tar  on  the  coal  as  G'6,  and  the 
quantity  of  gas  to  be  carburetted  per  ton  of  coals  as 
10,000  cubic  feet,  -ne  have  as  the  total  (juantity  of 
coal-tar  benzol  available  per  1000  cubic  feet,  0'1183lb. 
From  laboratory  experiment  I  tind  thiit  to  increase  lU 
to  17  candle  gas  a  quantity  of  litlb.  of  benzol  must  be 
added  to  every  1000  cubic  feet,  so  the  amount  of 
benzol  available  is  only  eijual  to  an  enrichment  of 
our  coal  gas  of  G-hundredths  of  a  candle,  and  the 
cost,  if  we  take  benzol  at  Is.  (Id.  jier  gallon  will  be  at 
the  rate  of  about  3,''fiths  of  a  penny  per  candle  per 
1000  cubic  feet  enriched. 

There  is  neither  practical  nor  economical  advantage 
here. 

I  have  given  some  attention  to  the  question  of  the 
conversion  of  the  coal  tar  hydrocarbons  into  illumi- 
nating gas  by  destructive  distillation.  It  must  be 
remembered  that  all  these  bodies  have  been  previously 
submitted  to  a  high  temperature,  have  been  born  in 
the  gas  retort,  and  are  acclimatised,  as  it  were,  to  such 
conditions.  As  a  matter  of  fact  it  is  not  ea-^y  to  con- 
vert them  into  gas  of  any  use. 

The  various  oils  I  have  worked  with  have  been 
crude  naphtha,  light  oil,  and  several  fractions  of 
creosote.     The  oil  was  run  into  a  retort  packed  with 


the  great  feature  with  these  oils.  How  they  could  be 
got  over  in  practice  I  cannot  say. 

Even  the  present  price  of  crude  naphtha,  low  as  it 
may  seem,  quite  jireciudes  its  use  as  a  material  for 
manufacture  of  illuminating  gas.  One  of  the  draw- 
backs of  the  light  and  creosote  oils  was  the  poorness 
of  the  quality  of  the  gas,  and  even  if  tlie  difhculties 
I  have  spoken  of — viz.,  ubiiiuitous  naphthaline 
obstructions — could  be  combated,  there  is  nothing  to 
invite  their  use  for  gas  making  at  their  present 
value-'. 

Further,  it  must  be  remembered  that  gas-works 
are  systems  wherein  the  foim  of  each  piece  of  ajipar- 
atus  has  been  developed  in  the  light  of  many  years' 
experience  for  the  best  performance  of  its  function  in 
dealing  with  the  particular  coal  and  coal  gas  it  is  the 
object  of  the  works  to  manufacture.  I  think  it  would 
be  correct  to  fay  tliat  many  large  gas-works  of  to  day 
successfully  dealing  with  one  class  of  coal  would  be 
at  a  considerable  difficulty  if  they  were  called  upon 
to  deal  with  coal  of  another  type.  Our  gas-works 
are  not  designed  to  deal  with  gas  from  tar  oils,  and 
even  if  an  apparent  advantage  could  be  shown  with 
tar  oils,  one  would  hardly  care  to  erect  the  nicessary 
plant  and  work  out  its  best  form  unless  tlie  advantage 
were  felt  to  lie  of  a  ]>crmanent  and  not  of  a  temporary 


Class  or  Coal. 

Teinvierature  of 
DistiUiition. 

Cubic  Feet  of 
Ghs  per  Ton. 

Gallons  of  Tar 
per  Ton. 

Specific  Gravity 

of  Tiir. 

Tar  per  Ton. 
lbs. 

Weight-per- 
centage on  Coal. 

( 

Very  High 

11,128 

10-6.1 

1-210 

128-62 

5-74 

Derbyshire  lilackshale  (No 

II- 

Normal 

10,400 

— 

11S5 

- 

— 

Very  Low 

7.856 

1150 

1115 

131-67 

5-?8 

2)- 

Very  High 

11. ISO 

1201 

1-207 

114-OC 

6-47 

Derbyshire  Blackshale  (Xo 

Normal 

10.4C0 

— 

1-185 

— 

— 

Very  Low 

7,562 

U-38 

1-136 

163  35 

7-2D 

Notts.  Top  Hard  Cannel    . 

( 

Normal 
Very  Low 

9.852 
7,125 

21-32 
23-Sl 

1117 

niG 

241-34 
265-72 

10-92 
11-86 

lumps  of  caustic  lime,  and  the  gas  there  generated 
passed  through  another  similar  retort  also  packed 
with  lime  in  pieces.  Ikitli  retorts  were  maintained 
at  an  orange-red  heat.  It  will  suffice  here  without 
entering  into  the  details  of  each  individual  experi- 
ment, to  broadly  give  the  practical  results  obtained. 
The  quantity  and  quality  of  the  illuminating  gases  I 
obtained  in  these  trials  depended  upon  the  rate  at 
which  the  oils  were  fed  into  the  system  of  retorts. 

Gas  from  Crude  Xaiildha. — The  highest  illuminat-  ' 
ing  power  obtained  was  20^   candles  with  a  yield  of  | 
10,130  cubic  feet  per  ton.     The  highest  yield  of  gas 
was  27,100  cubic  feet  per  ton,  with  an  illuminating 
power  of  14i  candles  ;  when  the  make  of  gas  per  ■ 
ton    fell   as  'low    as   (iOOO   to  8ii00    cubic    feet   the 
illuminating  power  did  not  rise  above  20  candles. 

Gas  from  Light  Oil. — In  IG  experiments  the  make 
per  ton  ranged  from  18,000  to  30,000  cubic  feet  per 
ton,  and  the  illuminating  power  from  IG  to  13i 
candles. 

Gas  from  Creosote  Oil. — The  highest  illuminating 
power  I  obtained  with  creosote  was  14  candles 
with  a  make  of  1.3,.30O  cubic  feet  per  ton  ;  the 
highest  yield  of  gas  29,300  cubic  feet  per  ton,  with  an 
illuminating  power  of  8i  candles.  To  decompose  the 
oils  such  a  temperature  has  to  be  applied  that  low 
candle  power  gases  are  only  obtained. 

In  all  these  experiments  with  tar  oils  continual 
stopjiages  took  place  from  obstinate  accumulations  of 
dirty  najihthaline  in  the  pijies  ;  chronic  stoppages  are 


character.  Not  any  of  the  schemes  above  disou.«sed 
have  the  merit  of  dealing  with  the  whole  bulk  of  the 
tar. 

It  would  be  useless  here  to  enter  into  the  historj' 
of  all  the  attempts  that  have  been  made  to  work  up 
tar  as  a  gas  making  material.  Every  gas  maker  has 
tried  to  make  gas  out  of  tar  and  failed.  The  obstruc- 
tions with  this  material  are  even  more  obstinate  than 
•with  the  oils,  and  no  one  yet  has  been  found  who 
could  deal  with  them.  The  results  I  have  obtained 
with  a  pair  of  retorts  charged  with  lumps  of  caustic 
lime  average  lo,700  cubic  feet  of  12*  candle  gas.  Tar 
as  a  gas-making  material  is,  as  everyone  is  aware,  dear 
at  a  gift. 

I  consider  that  it  would  le  most  disastrous  to  the 
gas  industry,  resting  as  it  does  ujiou  a  basis  diflerent 
to  any  other  manufacture,  having  a  monopoly  of  the 
supply  of  gas  in  return  for  certain  ]iarlianientary 
restrictions  to  he  subjected  to  violent  changes  in  ils 
procedure  ut  every  change  of  the  market  ol  tar  and 
tar  products,  disturbing  its  discipline  and  its  efibrts 
to  perfect  its  processes,  and  interfering  with  the 
regularity  of  its  services  to  the  community.  The  gas 
consumer  would  be  injured  by  the  o.-cillating  policies 
(  f  the  gas  works,  fur  with  them  it  is  not  altogether  a 
question  of  jirice.  Excellence  of  management  in 
regard  to  evenness  of  quality  and  I'erfect  regularity 
of  sujiply  counts  for  something.  In  discussing  this 
part  of  the  question  I  do  not  wish  it  to  be  sujiposed 
that  practical  gas  makers  have  lately  seiiously  enter- 
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tained  such  schemes  ;  on  the  contrary,  I  believe  that, 

wliilst  they  all  like  to  know  something  about  them 
they  have  not  yet  settled  down  to  treat  them  mi 
scrifux. 

When,  however,  the  engineer  considers  the  question 
of  licjuid  fuel,  he  is  on  pleasant  ground,  for  what  can 
exceed  its  simplicity  and  efficiency.  Divest  this  sub- 
ject of  all  commercial  limitations  and  regard  only  the 
mechanical  aspect,  and  one  is  charmed  and  delighted 
with  the  easiness  of  its  management  and  the  regularity 
and  intensity  of  the  heat  obtained.  So  neat  and 
perfect  is  the  solution  of  this  problem  that  the 
engineer  might  well  wish  that  he  could  always  have 
his  fuel  in  the  liquid  condition. 

My  experiments  with  tar  and  creosote  firing  have 
taken  many  directions,  and  their  application  to 
retort  and  boiler  furnaces  has  been  specially  studied. 

Tar  firing  for  retorts  has  been  conducted  mainly 
on  the  three  following  methods  : — 

1.  Injection  into  tlie  furnace  by  means  of  conipiesseil 
air,  wiili  atomising  apparatus. 

2.  Injection  info  the  furnace  by  means  of  steam,  with 
atomising  apparatus. 

3.  Feeilinjr  into  the  furnaces  by  simple  gravitation 
alone  or  in  combination  with  coke. 

In  all  the  above  cases  the  temperature  arrived  at  was 
so  intense  (locally  to  the  furnace)  that  onlj'  the  most 
refractory  of  fire-bricks,  such  as  the  best  Welsh 
silica  bricks,  could  be  found  to  withstand  it. 
Furnaces  lined  with  the  best  Stourbridge  material 
would  not  last  out  48  hours,  whereas,  in  ordinary 
work  with  coke  they  would  last  over  eight  months' 
continuous  firing.  Even  silica  brick  does  not  appear 
to  last  .so  long  on  tar  as  with  coke,  but  I  cannot 
speak  with  certainty  on  this  point.  Certainly,  the 
temperature  is  so  high  that  none  but  the  finest  fire 
material  could  be  successfully  employed. 

The  injection  of  tar  by  compressed  air  is,  with 
regard  to  retort  firing,  a  refinement.  For  metal- 
lurgical uses  it  would  be  of  the  highest  value,  as  the 
resulting  temperature  is  immense,  but  against  steam 
injection  in  retort  firing  it  is  at  a  disadvantage. 
Steam  injection  has  occupied  many  minds  of  late, 
but  I  am  convinced  that  it  could  not  hold  its  own 
against  the  simple  feeding  of  tar  into  the  furnaces  by 
gravitation  with  special  means  provided  to  secure 
perfect  combustion. 

Experiments  were  conducted  w  ith  a  view  of  deter- 
mining  the   relation  between   tar   and   other   fuels, 
weight  for  weight,  in  a  two-flued  Lancashire  boiler  j 
with  Galloway  tubes  of  the  best  modern  construe-  I 
tion. 

The  following  table  shows  the   pounds   of   water  i 
evaporated  per  pound  of  the  respective  fuels  em- 
ployed  : — 

Class  of  Fuel.  ^<^<'^'  evaporated 

per  pound  of  Fuel.       I 

Xottinghamshire  top  hard  cannel    7'JO 

Yorkshire  .silkstone  coal  8'42  * 

Derbj-shire  silkslone  coal 8"11 

Coke  from  top  hard  cannel 8'34  • 

t'oke  from  Derb.vshire  silkstone  coal 9*49  I 

Unscreened  breeze  from  silkstone  coal 6'44 

'I'ar,  steam  injected lO'TO 

Creosote ir24  I 

The  relation  in  the.se  boiler  trials  between  tar  and 
silkstone  coke  is  as  1  to  ri3.     In  the  case  of  retort 
firing  the  relation   between  steam  injected  tar  and 
coke  is  as  1  to  ri7,  and  in  the  case  of  gravitation  j 
feeding  as  1  to  1'24.  | 

The  gravitation  system  of  tar  firing  only  requires  [ 
the    manipulation    of    one   valve    per   furnace   and 
possesses   the    further    advantage    over    the    steam 
injection  system  of  an  economy  of  fuel  of  (!  per  cent., 
and  the  cost  for  apparatus  is  less.     With  it  the  per-  ! 


fection  of  combustion  and  freedom  from  smoke  leave 
nothing  to  be  desired.  No  advantage  was  found  to 
result  from  a  combined  system  of  coke  and  tar  firing. 
The  action  on  the  furnaces  when  the  tar  used  was  at 
the  rate  of  about  12  gallons  of  tar  per  ton  of  coals 
carbonised  by  the  furnace  was  just  as  severe  as  with 

I  the  other  systems. 

!      With  .suitably  lined  furnaces  there  is  no  difficulty 

I  of  any  importance  connected  with  tar  firing,  whilst 
there  are  some  mechanical  advantages,  such  as  the 
saving  of  the  labour  attendant  upon  the  charging 
and  cleaning  of  fires  that  would  amount  to  from  3d. 
to  4d.  per  ton  of  coals  carbonised.  In  a  London  stage 
retort-house,  the  cost  of  firing  amounts  to  3?d.  per 

i  ton  of  coals  carbonised,  and  there  are  works  wlierein 

j  the  cost  is  nearly  .")d.  per  ton. 

I      In  studying  the  ([uestion  of  the  price  at  which  it 

1  would  )iay  to  burn  tar,  each  individual  case  would 
have  to  be  dealt  with  on  its  merits,  since  circum- 
stances widely  difi'er  with  the  locality.  For  instance, 
there  are  places  where  the  sub.stitution  of  tar  for  coke 
as  fuel  would  simply  place  upon  the  market  a  coke  of 

'  excellent    quality,  fetching  15s.    per  ton  ;  whereas, 

I  in  another  work.s,  the  coke  pu.shed  out  would  be 
useless    for    sale,    and    would     command     nothing, 

I  perhaps  not  even  fetching  the  price  of  its  removal. 

;  If  it  be  desired  to  know  the  fuel  value  of  tar  per 
gallon  at  any  place,  the  following  formula  may  be 

i  em]iloyed  : — Let  T-cwts.    of   tar  made    per  ton   of 

j  coals  carbonised  ;  f  =  the  fuel  equivalent  in  cwts. 
of  coke  of  Icwt.  of  tar — viz.,  r24  ;  S=  .saving  in  wages 
per  ton  ol  coals  carbonised  ;  p=  selling  price  of  coke 
percwt.  ;  g—  gallons  of  tar  produced  per  ton  of  coals 
carbonised  ;  F  =  fuel  price  of  tar  per  gallon  : — 

.-.  F  =  Tfp  +  S 

g 
In  London  coke  may  be  taken  as  worth  12s.  6d.  per 
ton  net  at  the  works,  and  the  quantity  of  tar  pro- 
duced per  ton  of  coals  carbonised  at  TlGcwts. — viz., 
1075  gallons  of  a  specific  gravity  of  1'21 — equal  as  a 
fuel  to  r44cwts.  ot  coke,  and  if  we  concede  a  saving 
in  labour  connected  with  firing  of  3d.  per  ton  of  coals 
carbonised,  the  fuel  value  of  tar  will  be  (assuming 
that  the  price  of  12s.  tid.  per  ton  of  coke  would  be 
maintained  in  the  face  of  the  increased  output  of 
coke)  1  Aths  of  a  penny  per  gallon. 

In  a  case  where  the  coke  pushed  out  by  tar  firing 
would  be  worth  Id.  per  cwt.  only,  and  the  piroductiou 
of  tar  is  rSTcwts.  per  ton  of  coals  carbonised— viz., 
13  gallons  of  fl85  sp.  gr.,  and  when  a  saving  of 
4d.  per  ton  of  coals  carbonised  might  be  expected  in 
the  labour  of  firing,  the  fuel  pries  of  tar  would  be 
0'438  of  a  penny  per  gallon. 

It  would  appear  that  tar  is  at  less  than  fuel  price 
in  most  places  now,  and  the  reason  that  so  little  is 
being  burned  is  to  be  explained  by  a  natural  mental 
inertia.  I  think  a  great  many  people  would  like  to 
avoid  the  contingency  if  they  could,  and  some  perhaps 
arc  fearful  of  the  eft'ect  upon  an  already  glutted  coke 
market. 

If  all  the  tar  in  the  country  were  burned,  the  pre- 
sent quantity  of  gas  coke  sold,  which  is  presumably 
3,168,750  tons,  if  we  consider  the  coke  sold  to  average 
7'5cwts.  per  ton  of  coals  carbonised,  would  be  in- 
creased by  nearly  700,000  tons,  an  amount  that  could 
not  be  put  upon  the  coke  market  without  serious 
consequences  arising,  but  such  a  circumstance  as  the 
burning  cf  all  the  tar  could  not  possibly  occur,  for  the 
withdrawal  of  a  certain  portion  would  certainly  cause 
the  price  of  tar  to  rise. 

That  there  has  been  an  over-production  of  tar.  or 
that  the  price  has  been  regulated  by  any  otlier 
causes  than  the  laws  of  sujiply  _  and  effective 
demand,  I  do  not  believe.      There  is  no   evidence 
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of  serious  accumulation'  of  stocks  of  tar  or 
tar  products.  All  seem  to  be  absorbed  in  tbeir 
proper  markets.  Should  it  not  be  a  source  of  grati- 
lication  to  us  that  in  this  severe  commercial  crisis 
the  industries,  acting  as  intermediaries  between  tar 
makers  and  consumers  of  the  finally  manufactursd 
forms  of  tar  i>roducts,  have  been  alile  to  find  pur- 
chasers for  their  articles "?  There  are  no  signs  of  an 
extinction  of  the  uses  of  these  things,  and  when  the 
present  rage  of  competition  passes  away,  there  is  every 
reason  to  believe  that  the  manufactures  in  question 
will  again  become  i)rofitable  to  all  concerned.  In 
order  to  arrive  at  a  decision,  whether  or  not  to  burn 
tar,  a  gas  undertaking  can  only  be  influenced  by 
plain  business  considerations  of  its  economy  or  other- 
wise as  a  fuel.  To  burn  it  out  of  pique,  because  a 
certain  price  cannot  be  realised  for  it,  or  with  the 
idea  of  forcing  up  the  price  by  restricting  the  market, 
is  unworthy  of  a  public  body. 

_  I  must  express  my  entire  dissent  from  Mr.  Livesey's 
views,  as  given  in  the  Journal  of  (,'as  I^ii/hliiu/  for 
March  2,  1886.  I  feel  that  the  course  he  advises  us 
to  take  of  burning  30  per  cent,  of  our  tar,  with  the 
intention  of  forcing  up  the  price  of  the  remainder 
to  -2d.  per  gallon,  is  one  that  would  bring  us  into  dis- 
credit with  the  public,  who  have  a  decided  objection 
to  trade  combinations  and  monopolies.  We  have  the 
monopoly  of  gas  supply,  and  at  least  we  can  be  con- 
tent to  let  the  tar  and  other  products  be  controlled 
by  the  natural  courses  of  trade. 

If  the  tar  is  worth  more  as  a  fuel  than  it  will  fetch 
by  sale,  then  it  will  be  proper  to  burn  it  ;  but  if  it 
cau  sell  for  more  than  it  is  worth  as  a  fuel,  then  it 
will  be  bad  business  not  to  sell.  Interference  on 
the  part  of  the  gas  industry  with  the  idea  of  a 
convention  or  trade  combination  for  the  purpose 
of  fictitiously  forcing  up  the  price  to  arbitrary  limits, 
is  to  be  strongly  reprobated,  and  would  certainly 
have  injurious  consequences  from  the  crippling  and 
checking  of  the  development  of  the  industries  that 
radiate  from  the  gas  works.  These  things  are  always 
better  left  alone.  We  have,  with  regard  to  the  future, 
every  interest  in  keeping  these  industries  alive,  and 
it  is  quite  possible,  that  by  clumsy  interference,  we 
might  give  some  industry  such  a  "blow  as  it  could 
not  recover  from,  and  we  should  finally  be  sufferers 
by  its  extinction. 

I  am  quite  sure,  however,  that  there  is  no  need  to 
anticipate  that  any  injudicious  tampering  with  trade 
will  be  indulged  in.  We  can  .safely  leave  the  question 
to  be  solved  by  the  clear  judgment  of  our  gas  makers— 
the  tar  producers. 

DISCUSSION. 

The  Ch.urmax  said  that  the  best  thanks  of  the 
meeting  were  due  to  Jir.  A\'right  fur  hi.s  very  clear 
exposition  of  a  practical  question.  In  practical 
chemistry  tlie  question  to  be  solved  invariably  came 
to  this— was  the  process  y/;-q/;7a'j/// applicable  V  There 
were  many  processes  which  were  exceedingly  beauti- 
ful, and  even  perfect,  in  theory,  which  were  extrava- 
gant beyond  words  in  actual  workini;.  They  must 
not  be  carried  away  by  the  enthusiasm  of  those  who 
would  teach  them  that  everything  had  its  value,  and 
that  all  that  was  required  was  science  to  render' that 
value  available.  In  dealing  with  gas-tar,  however, 
one  must  consider  the  whole  bearing  of  the  question' 
and  not  merely  one  side  of  it.  He  hoi)ed  that  some 
of  those  gentlemen  present  who  had  had  practical 
experience  in  the  matter  would  now  give  the  meeting 
the  benefit  of  their  views  and  experiences. 

Mr.  Fkank  J>ivksi;v  (South  Metropolitan  (las  Co  ) 
was  a  little  disappointed,  considering  the  title  of  the 
paper,  that  Mr.  Wright  had  not  given  tiie  meeting  a 
somewhat  better  and  fuller  answer  to  the  tiuestion 


involved  in  it.    He  had  told  the  meeting  what  he 

had  done  in  the  way  of  burning  gas  as  fuel,  but  the 
support  he  gave  to  that  method  of  dealing  with  it 
was  by  no  means  hearty.  He  had  told  them  also 
of  some  of  the  difficulties  to  be  met  with,  but  not 
how  to  get  over  them.  One  of  those  difficulties,  they 
were  told,  was  the  intense  local  heat  produced  in  the 
furnace,  and  destructive  of  all  materials  save  the  very 
best  Welsh  fire-bricks.  That  experience  did  not  corres- 
pond with  his  own.  If  tar  were  injected  into  a  furnace, 
issuing  just  under  the  furnace  arch,  that  arch  having  a 
few  small  nostril  holes  in  it,  no  doubt  the  arch  would 
soonbemelted  down.  ]5ut  if  the  tar  wereinjected  intoa 
deep  furnace  of  the  regenerative  tyjie,  local  heat  would 
be  kept  down,  only  these  i)ortions  of  the  brickwork 
which  were  closely  laid  one  on  another  would  be 
affected,  and  very  little  damage  would  be  done.  He 
had  seen  tar  fuel  injected  by  steam,  by  gravitation, 
and  by  various  other  methods,  and  knew  from  actual 
practice  that  a  furnace  would  stand  tar  firing  as  long 
as  ordinary  firing.  He  heartily  agreed  that  a  combi- 
nation (if  coke  and  tar  fuel  was  not  advantageous. 
He  would  like,  in  conclusion,  to  correct  Mr.  Wright 
with  respect  to  the  construction  he  had  put  upon 
.Mr.  George  Livesey's  letter  to  the  Journal  of  Gas 
Lictlitinij.  His  brother  was  the  last  man  who  would 
advocate  a  trade  combination.  But  here  was  a  residual 
product  which  mu.s-t  increase  with  the  continually  in- 
creasing consumption  of  gas.  As  the  makers  could 
not  combine  to  restrict  the  production  of  tar,  they 
must  find  some  method  of  disposing  of  it.  At  present 
the  only  known  way  was  to  burn  it:  and  anyone  who 
should  suggest  an  effectual  and  economical  method  of 
doing  so,  would  greatly  benefit  the  gas  manufacturers. 

Mr.  N.  H.  Hr.MPHRYs  (of  Salisbury)  could  quite 
endorse  Mr.  Livesey'sstatenientsrespecting  the  burn- 
ing of  tar  in  furnaces  of  ordinary  fire-brick.  He  had 
a  furnace  which  had  been  in  use  for  five  months,  and 
which  he  found  to  be  in  better  order  than  if  he  had 
used  coke  in  it.  He  had  used  the  tar  fuel  without 
steam, — simply  running  it  in  by  gravitation.  He  had 
been  very  particular  as  to  regulating  the  quantity  of 
tar  admitted,  and  also  as  to  the  temperature.  He  had 
not  had  uniform  good  luck  with  tar  fuel,  having 
once  melted  a  retort  down  in  48  hours.  That  mis- 
fortune was  due  to  want  of  attention  to  the  damper. 
With  proper  attention, one  could  have  a  fire  of  almost 
any  temperature.  It  was  necessary  to  maintain  a 
good  full-red  heat  and  a  sufficient  air  supply,  or  the 
chimney  would  smoke.  At  Salisbury  gas-works,  they 
were  using  up  all  their  surplus  tar  as  fuel,  as  the  price 
obtained  for  the  tar  would  not  pay  for  its  carriage. 
Moreover,  they  could  obtain  a  good  price  for  their 
coke. 

ilr.  H.  E.  .Tones  (Commercial  Gas  Co.)  said  that 
those  who  knew ilr.  Wright  knewhimtobescientifically 
competent  to  sooner  or  later  obtain  from  gas-tar  higher 
service  than  that  which  it  could  render  merely  as  a 
fuel,  and  that  he  would  bring  to  bear  upon  the 
question  that  commercial  instinct  which  would  teach 
him  how  best  to  apply  his  science.  He  was  glad  that 
Mr.  Livesey's  motives  in  recommending  an  increased 
combustion  of  tar  had  been  thoroughly  explained. 
There  was  also  an  impression  existing  that,  owing  to 
the  rise  in  the  value  of  tar  j)roducts  .some  time  ago, 
coke  burners  had  been  endeavouring  to  recover 
their  liquid  products,  and  so  there  had  been  intro- 
duced into  the  market  a  tar  supply  from  a  new- 
source  ;  hence  the  present  over-production.  The 
deiuession  in  the  jirice  of  tar  would,  he  believed, 
eventually  lead  to  many  more  chemical  works  being 
put  up  in  this  country  for  the  manufacture  of  the 
liigher  classes  of  tar  products.  It  seemed  barbarous 
to  burn  tar  at  all,  it  being  the  source  of  so  great  a 
number  of  useful  products.     He  knew  a  contractor 
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who  was  using  tar  largely  for  paving,  and  who  claimed 
to  have  produced  a  material  superior  even  to  French 
asplialte.  As  the  source  of  products  of  the  carbo- 
hydrogen  series  there  was  great  scope  for  the  profit- 
able use  of  tar  ;  and  he  had  hoped  that  Mr.  Wright 
might  be  able  to  indicate  to  the  meeting  some  such 
new  outlet.  As  it  was,  the  paiier  bristled  with  useful 
information  and  deductions.  He  had  learnt  for  the 
first  time  the  precise  ratio  between  the  coke  and  tar 
reciuired  to  heat  a  furnace.  He  had  previously  heard 
some  of  the  wildest  and  crudest  suggestious  as  to  the 
possible  saving  to  be  effected,  but  the  point  was  now  ' 
settled  beyond  contradiction.  \Vhen  tar  was  used  as 
fuel  it  .should  not  be  used  in  combination  with  coke. 
To  mi.x  up  the  two  things  was  to  utterly  prevent  the  ' 
desired  economy. 

Mr.  Steelk  (Middlesbro')  said  that  he  must  re-  ' 
echo  the  disappointment  of  the  previous  .speakers 
that  Jlr.  Wright  had  not  answered  the  query  con-  j 
tained  in  the  title  of  his  paper.  It  had  been  suggested  i 
that  tar  might  be  profitably  utilised  in  the  manu-  ' 
facture  of  pavement  ;  but  this  was  no  new  idea, 
and  afforded  but  cold  comfort  to  tar  producers. 
The  gas  companies  would  do  well  to  meet  the  pre- 
sent conditions  of  trade  in  a  liberal  spirit,  and  should 
not  hesitate  to  burn  their  surplus  tar  when  there  was 
no -market  for  ■  it.  TLere  were  many  cumi)anies 
throwing  away  tar  to  day  who  coukl  burn  it 
profitably.  The  gas-makers  of  Middlesbro'  had 
been  pioneers  in  this  matter.  They  had  long 
used  tar  fuel  in  their  retorts,  and  had  always  found 
that  ordinary  bricks — and  very  common  bricks  too — 
would  stand  the  fire  both  of  tar  and  of  creosote.  So 
far  as  it  had  a  calorific  value,  therefore,  he  advised 
gas  companies  to  burn  their  surplus  tar,  in  order  to 
relieve  themselves  of  the  huge  incubus  of  a  losing 
trade,  and  help  the  distillers  to  develop  the  higher 
uses  of  coal  tar. 

Jlr.  J.  I.  Vaughan  had  been  much  interested  by 
Sir.  Wright's  remarks  on  the  high  heats  obtainable 
by  burning  tar.  He  looked  for  great  advantages 
from  the  extended  use  of  liquid  fuel  in  metallurgical 
operations,  and  in  places  where  gas  fuel  could  not  be 
readily  obtained,  and  where  it  would  be  of  great 
advantage  to  be  able  to  produce  an  intense  heat  with- 
out the  dirt  inseparable  from  coal.  He  would  be 
glad  to  know  what  system  of  furnace  was  found  best, 
and  what  quantity  of  air  was  delivered  with  the  tar  or 
or  creosote  to  produce  that  high  heat  which  was  said 
to  have  reduced  Stourbridge  bricks  in  48  hours. 

Mr.  .1.  M.YCTEAR  did  not  think  that  Mr.  Wright 
was  called  upon  to  teach  them  what  to  do  with  their 
tar,  but  he  had,  nevertheless,  thrown  an  immense 
amount  of  light  on  the  dh'ection  in  which  they  should 
go.  He  knew  that  the  CTla.s<jo\v  Section  had  an  im- 
mense amount  of  information  on  this  very  subject, 
more  particularly  in  connection  with  the  distillation 
of  coal  at  various  heats.  Dr.  W"allace  had  done  much 
work  in  the  subject,  and  would  be  able  to  give  in- 
formation extremely  valuable  in  this  connection.  In 
the  Dundee  Gas  Works  tar  had  been  burnt  under 
the  retorts  for  many  years  to  great  advantage,  when- 
ever the  price  made  it  suitable  so  to  do,  and  in  a 
very  sinijile  way.  The  necessary  alterations  to  the 
furnaces  did  not  take  more  than  an  hour  or  so 
to  make,  and  cost,  probably,  only  a  few  shillings  ; 
the  building  up  of  a  bed  of  brickwork,  and  the 
removal  of  the  tire-bars,  being  all  that  was  required. 
Such  retorts  had  been  used  there  successfully 
for  many  years,  and  if  the  Section  could  get  the 
e.iiperience  of  their  working  it  would  throw  a  great 
deal  of  light  on  the  subject. 

Jlr.  G.  C.  Teewby  (Gas  Light  and  Coke  Co.)  had 
had  experience  in  the  burning  of  tar  at  several 
works,  and  found  no  great  difficulty  in  it,  provided 


he  had  a  good  combustion  chamber.  There  were  certain 
works,however,  where  it  would  be  ruinous  to  attemptit. 
Where  the  retorts  were  set  running  over  the  furnace, 
the  etl'ect  of  burning  tar  would  be  to  enlarge  the 
nostril  holes  and  soon  to  bring  the  retorts  down. 
Where  the  combustion  chamber  was  so  arranged  as 
to  run  the  whole  length  of  the  retorts,  tar  might 
be  l)urnt  with  great  economy  as  compared  with  coke 
at  its  present  price.  He  was  burning  tar  at  four 
works,  and  considered  it  simply  a  question  of  the 
comparative  values  of  tar  and  coke.  He  Avould  warn 
tliosb  who  had  not  yet  gone  into  the  affair  to  be  very 
careful  in  their  experiments.  He  had  tried  several 
ways  of  burning  tar,  and  was  in  favour  of  allowing  it 
to  fall  by  gravitation  on  to  a  bed  of  breeze  or  coke. 
He  had  found  five  gallons  of  tar  to  the  ton  of  coke  a 
suitable  proportion.  He  was  not  sure  that  there  was 
a  saving  in  labour  by  burning  tar  fuel  ;  he  feared  it 
was  a  little  the  other  way,  owing  to  the  attention 
that  the  men  had  to  give  to  running  the  tar  in. 
Sometimes,  moreover,  time  was  lost  in  filtering  it, 
to  prevent  stoppage  of  the  pipes.  He  thought, 
therefore,  that  nothing  could  be  put  down  to  the 
credit  of  tar  on  that  account. 

Professor  Ar.mstrono  congratulated  the  Society  on 
the  appearance  of  Mr.  Wright  in  the  capacity  of  chemist, 
since,  up  to  the  present,  the  gas  industry  had  been 
left  almost  entirely  in  the  hands  of  engineers.  With 
regard  to  Mr.  Davis's  recent  paper,  he  thought  that 
their  experience  went  to  confirm  Mr.  Wright's  view, 
that  a  much  lower  yield  of  tar  could  not  be  obtained 
by  employing  higher  distillation  temperatures  ;  and 
this  was  just  what  might  be  expected.  With  respect  to 
the  intense  local  heat  produced  by  tar  fuel,  it  would  be 
very  desirable  that  Mr.  Siemen.s's  recent  utterances 
on  the  subject  should  be  taken  more  into  account 
than  they  had  been.  The  importance  of  having  a 
large  space  in  which  combustion  should  take  place 
had  been  ably  j)ut  forward  in  his  paper.  It  had  been 
suggested  that  the  time  would  arrive  when  the  great 
bulk,  instead  of  a  selected  portion  only,  of  the  tar 
produced  would  have  chemical  uses.  The  author 
had  admitted  that  tar  contained  only  about  5  jjer 
cent,  of  material  capable  of  being  utilised  at  present 
in  chemical  oi)erations  ;  but  could  they  hope  for  any 
great  increase  in  that  percentage  1  Surely  not  !  It  was 
high  time  that  chemistry  should  enter  more  eft'eo- 
tively  into  the  gas  industry.  Was  the  gas-maker 
right  in  his  present  method  of  treating  coal  i  Would 
it  not  be  better  to  deal  with  it  .so  as  to  produce  a 
larger  proportion  of  residuals  and  a  difi'erent  class  of 
coke  !  As  now  made,  tar  was  of  little  service  except 
as  fuel,  and  although  its  quality  might  be  improved 
in  the  future,  its  value  for  other  purposes  would  be 
little  enhanced  thereby.  He  thought  that  in  future 
we  should  aim  at  in  some  way  improving  the  quality 
of  our  gas.  Dr.  Percy  Frankland  had  brought 
forward  facts  supporting  the  contention  of  his  father 
that  the  quality  of  gas  had  deteriorated,  and  no  other 
conclusion  was  possible.  The  increased  jlluminating 
power  of  gas  now-a-days  was  chiefly  due  to  the  im- 
provements eft'ected  in  gas  burners.  The  speaker 
alluded,  in  conclusion,  to  the  disadvantages  ari.sing 
from  the  Act  of  Parliament  fixing  the  present  standard 
of  illuminating  power,  and  to  the  benefits  which  would 
result  from  its  repeal. 

Mr.  G.  Anderson  had  been  interested  in  the  pro- 
duction of  tar  for  some  thirty  or  forty  years,  and 
had  made  many  experiments,  somewhat  of  the  nature 
of  Mr.  Wright's,  on  the  utility  of  making  gas  from 
tar  and  other  like  substances.  He  had  long  ago 
come  to  the  conclusion  that  the  best  material  for  the 
commercial  manufacture  of  gas  was  coal.  The  figures 
put  before  them  were  very  valuable,  and  indicated 
results  very  similar  to  those  obtained  roughly  by 
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himself.    The  calculation  of  12'6  gallons  of  tar  per 

ton  of  coal  was,  he  considered,  too  high.  That  quantity 
would  not  be  obtained  as  a  rule  from  Newcastle  coals, 
thouj,4i  It  might  be  from  some  others.    As  to  the  high 
heats   obtained   by   burning  tar,  that  was  simply  a 
question  of  furnace  construction.     If  the  brickwork  ; 
were  brought  very  low  down  to  the  furnace,  as  some 
retorts  were  set,  the  result  would  be  as  Mr.  Wright  , 
hail  pointed  out.      But  if  one  removed  the  central  i 
retort  immediately  over  the  furnace,  and  had  a  num-  j 
ber  of  retorts  radiating  from  this  centre,  a  large  com- 
bustion chamber  would  thus  be  provided.     Tlie  com- 
bustion would  first  take  place  on  the  furnace  bed,  I 
and  the  products  would  be  carried  up  into  this  large 
open  space.   Under  such  conditions  there  would  be  less 
wear  and  tear  on  the  furnace  than  with  coke  fuel. 
Heat   was   not   the   only   thing   which   destroyed   a 
furnace  ;  there  were  other  more  mechanical  circum- 
stances, such  as  clinker,  nnd  the  necessity  of  keeping 
the  door  open  at  times,  which  led  to  the  cracking  of 
the   brickwork.       If  the  furnace  were  kept  almost 
constantly  closed,  as  when  tar  was  used,  there  was 
not  only  a  saving  of  expense  but,  as  Mr.  Wright  had 
said,  a  saving  of  labour.      He  had  recently  seen  a 
number  of  letters  from  gentlemen  describing  most 
ingenious  methods  for  getting  their  tar  to  run.     He 
had  gone  through  that  e.xperience  thirty  years  ago, 
and  had   found  out  at  last  that  there  was  nothing 
wrong  with  the  tar.      It  had  simply  been  allowed  to 
get  foul,  and  thus  e.xtraneous  substances  had  stopped 
up  the  pii)es.      If  the  tar  were  carefully  kept  as  it 
was    made,    there   was   nothing   to    fear   as   to    its 
running  freely,  provided  it  were  run  in  at  a  proper 
temperature — e.rj.,  at  80  to  100  degrees.     In  winter 
time  it  was  harder  to  run  ;  but  even   then  it  only 
wanted   warming.      A   boy   ciuld   work  a   tar   fire, 
whereas  a  strong  man  w.is  required  to  work  a  coke 
fire.     His  own  practice  had  always  been  to  arrange 
during  the  spring  and  summer  what  quantity  of  tar 
would  have  to  be  burnt  during  the  ne.\t  winter,  then 
to  put  up  the  necessary  proiiortion  of  tar  furnaces. 
He  had   found  70  gallons  of  tar  to  give  the  same 
heating  power  as  a  chaldron  of  coke,  and  70  gallons 
of  tar,  at  a  penny  a  gallon,  would  cost  only  os.  lOd. 
He  could  not  credit  that  an  ordinary  furnace  could 
be  altered  into  a  tar  burning  furnace  at  a  cost  of  a 
few  shilling.-;,  for  he  had  made  the  attempt  and  failed. 
Working  in  London,  his  difficulty  had  been  to  get  a 
furnace  which  -should  burn  tar  without  creating  a 
nuisance,  and  in   whicli  the  stoker  could  not  burn 
coke  and  .shut  off  the  tar.     After  many  trials,  he  had 
succeeded.  His  furnace  was  simply  an  inclined  plane, 
at  an  angle  of  -20  to  30  degrees,  higher  in  front,  so 
that  the  tar  would  run  down.     The  inclined  plane 
was  kept  some  6in.  from  the  back  of  the  furnace,  and 
about  a  foot  higher  than  the  usual  bed,  so  that  air 
could  enter  by  the  ashpit  as  well  as  with  the  tar  in 
front.     The  tar  soon  made  enough  breeze  to  fill  the 
ashpit,   and   the   air  jvrssing  over  this   became  hot 
before  entering  the  furnace.      With  such  a  furnace 
tar   could   be    burnt   without   producing  smoke  ;    if 
smoke  did  result,  it  was  simply  due  to  mismanage- 
ment.    He  had  at  one  time  sold  nearly  all  his  tar  lor 
the  purpose  of  making  |)avement,  first  depriving  it 
of  some  of  its  naphtha,  and  thereby  rendering  it  more 
suitalile  for  the  purpose.     If  crude  tar  were  imt  into 
inexperienced  hands  tor  the  manufacture  ot  paving 
material,   the  result   must   be  failure,  ami  thus  tar 
would  get  a  bad  name.     At  another  time,  finding  a 
difficulty  in  selling  his  breeze,  he  got  a  machine,  and 
combined  the  tar  and  breeze  into  blocks,  an<l  sold  it 
for   fuel   in   that   form.      He  w.is  in  Dublin  a  few 
months  ago,  and  found  the  same  tiling  being  done 
there  on  a  large  scale.    There  were  a  number  of  things 
Of  that  sort  which  gas  managers  should  think  about. 


Mr.  Wright,  in  reply,  said  :  One  or  two  gentle- 
men had  touched  upon  the  question  of  the  suitability 
of  ])articiilar  furnaces  for  tar  firing.  He  would  like 
to  ask  what  was  the  material  of  those  furnaces  \ 

Mr.  LivEsK.Y  .said  the  material  in  his  case  was 
Stourbridge  bricks. 

Mr.  Wrkjht  was  under  the  impression  that  in 
London  tire-bricks  of  a  better  material  than  Stour- 
bridge clay  were  generally  used,  and  would  be  glad 
to  know  if  it  were  not  so.  He  had  been  charged 
with  giving  no  answer  to  the  ([uestion  contained  in 
the  title  of  his  paper.  He  thought  that  he  had  said 
distinctly  that  his  view  was,  tliat  when  the  price 
offered  for  tar  was  below  its  value  as  fuel,  then,  as 
a  mere  business  consideration,  it  should  be  used  as 
fuel.  On  the  other  hand,  if  makers  could  obtain  for 
their  tar  a  fraction  more  than  it  was  worth  as  fuel, 
then  they  were  bound  to  sell  it.  He  considered  that 
the  question  could  not  be  treated  on  any  other  lines. 
He  was  exceedingly  sorry  if  he  had  misapprehended 
Mr.  George  liive-sey's  meaning.  He  had  the  greatest 
respect  for  Mr.  Livesey,  and  would  be  very  sorry  if 
anything  he  had  said  should  hurt  his  feelings.  But 
he  was  certainly  under  the  impression  that  Mr. 
Livesey  had  advised  tar  producers  to  burn  a  certain 
proportion  of  their  tar  with  the  idea  of  getting  2d. 
per  gallon  for  the  remainder.  Mr.  Humphrys  had 
experienced  the  running  down  of  a  furnace.  He 
would  like  to  ask  him  if  he  was  not  now  using  a 
bettor  material. 

Mr.  HuMi'iiRYS  replied  that  he  was  using  the 
same  sort  of  bricks  now.  The  cause  of  the  mis- 
fortune was  too  much  damjier. 

Mr.  WiiiciiT continued:  It  seemed  that  experiences 
differed.  In  his  own  case,  the  only  bricks  he  could 
get  to  stand  the  heat  of  a  tar  fire  were  silica  bricks. 
He  could  conceive  it  possible  to  have  a  tar  fire  with 
ordinary  brick,  if  the  tire  were  kept  down,  and  if  the 
combustion  were  very  imperfect.  JUit  such  a  state 
of  things  was  not  ]iossible  with  him— he  must  get  a 
perfect  combustion.  All  his  experience  was,  that 
if  he  got  a  perfect  combustion,  and  burnt  a  sufficient 
quantity  of  tar,  then  the  temperature  was  very  high 
and  the  local  heat  \ery  great.  Jlr.  Jones  had 
spoken  of  tar  pavement.  In  .some  cases  he  had 
found  that  makers  had  sold  as  much  as  24  per  cent, 
of  their  production  for  asphalting  purposes  ;  in  other 
cases  makers  would  sell  none  at  all  for  that  purpose, 
and  tho.se  who  required  it  had  to  buy  from  the  tar 
distiller — which  hethought wasa  betterstateof  things. 
One  thing  had  struck  him  very  forcibly  with  respect 
to  this  liipiid  fuel.  The  temperature  of  the  Hame 
might  be  as  high  as  one  wished.  With  compressed 
air,  a  li  inch  bar  of  iron,  held  in  it  for  a  few  minutes, 
ran  like  water.  Whatever  the  experience  of  other 
gentlemen  might  be,  he  could  say  from  his  own 
experience,  that  under  the  action  of  good  tar  fiame 
Stourbridge  material  ran,  not  like  treacle,  but  like 
water.  Dr.  Armstrong  had  said  that  there  was  very 
little  hope  of  the  great  bulk  of  the  tar  produced 
coming  into  use  for  chemical  manufactures,  there 
being  so  large  a  proportion  of  pitchy  matter  in  it. 
He  l)elieved  that  on  an  average  there  was  about 
2.')  per  cent,  of  free  carbon  in  tar,  but  he  could  not 
see  why  the  remaining  7.5  per  cent,  should  not  be 
utilised  in  chemical  manufacture.s.  Mr.  Ander.son 
had  said  smuetliing  about  smoke.  Well,  with  tar 
firing,  the  line  of  demarcation  between  (lerfect  and 
imperfect  combustion  was  very  sharp.  One  sliould 
regard  tar  as  a  gaseous  fuel  the  moment  it  was  in 
the  furnace,  save  that  pro]iortion  of  it  which  was 
fiee  carbon.  And  as  with  gaseous  fuel  a  large  excess 
of  air  was  not  necessary  to  obtain  jierlect  comlinstion, 
so  he  had  found  that  a  fraction  more  tar  or  less  air 
would  produce  smoke,  and  vice  versi).  Perhaps  some- 
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thing  might  be  done  in  the  direction  of  getting  an  | 
imperfect   combustion  in   the  furnace  and   burning 
the  smoke  in  the  flues.      He  had  had   some    little  , 
success  in  that  way,  but  could  not  speak  fully  of  it 
at  present. 

LiBcrpool  Section. 

Chairman  :  Prof.  J.  Campbell  Brown. 
Fice-Chairman  :  Dr.  F.  Hurler. 
Commiltee : 
J.  Affleck.  J.  W.  Kynaston. 

K.  G.  Ballard.  E.  K.  Jluspratt. 

Krnest  Bibby.  Jas  Simpson. 

H.  Brunner.  A.  Norman  Tate. 

J.  C.  Gamble.  A.  Watt. 

I).  Herman. 
Local  Sec,  and  Treasurer  :   W.  P.  Thompson,  G,  Lord  Street, 
Liverpool. 

Meetings  will  be  held  at  the  Chemical  Laboratory,  Brownlow 
Street,  on  the  following  dates  (IslWednesday  in  the  month),  at 
7  p.m. : — 
Ucc.  1.— Dr.  Gustav  Shack-Sommcr, '"  On  the  Manufacture  of 
Susar." 
,,  Dr.  Hurtcr,  "On  Pyrometers." 

Meetings  will  also  be  held  on  .Ian.  5.  Feb.  2.  March  2,  April  G 
I.Vnnual  Meeting),  and  May  1,  and  the  following  papers 
have  been  promised:  — 
Mr.  James  W.  Westmoreland,  "On  the  Determination  and 
Valuation  of  Copper  in  Ores  and  Prodvicts,"  and  "On  the 
Determination  of  Sulphur  in  Pyrites." 
Mr.  V.  C  DritHeld,  "On  Boiler  Management." 
Dr.  George  Archbold,  "  On  the  Manufacture  of  Starch." 
Mr.  G.  Watson  Gray,  **  On  the  Kstimation  of  Tin  in  Wolfram 

Ores." 
Mr.  A.  Norman  Tate,  "On  Melting  Points." 

Notices  of  Papers  and  Communications  for  the  Meetings  to 
be  sent  to  the  Local  Secretary. 


A  '  Meeting  of  the  above  Section  wck  held  in  the 
Chemical  Theatre  of  the  University  Collef/e,  Brown- 
low  Street,  on  Wednesday  eveninf/,  November  ■>',  lSh'6. 

PKOFESSOK   CAMPBELL  BROWN   I'RKSIDI.N'li. 


CHAIRMAN'S   ADDRESS. 

I'REViors  discussions  at  more  than  one  Section  of  the 
Society  of  Chemical  Industry  have  indicated  that 
many  members  are  not  .satisfied  with  the  state  of 
technical  education  in  this  country.  If  every  one 
who  is  to  be  engaged  in  chemical  manufactures 
were  to  pass  through  a  course  of  training  such  as  it  is 
my  intention  to  sketch  to-night,  from  preliminary 
school-days  onwards  .so  far  as  capacity  and  me  ins 
would  permit,  the  waiung  or  lost  supremacy  of 
this  country  in  manufacturing  industry,  of  which 
we  hear  .so  much,  would,  I  think,  soon  reassert 
itself,  and  that  must  be  my  excuse  for  bringing 
the  following  remarks  before  this  Section  of  the 
Siiciety. 

The  full  course  I  shall  sketch  is  intended  for 
masters,  employers,  directors  and  managers,  and 
their  professional  advisers  and  assistants.  For 
workmen  and  toreinen  I  should  recommend,  not  a 
different  kind  of  education,  but  that  their  education 
should  commence  in  the  same  way,  and  differ 
only  in  degree  from  that  of  manager.s.  Necessity 
will  compel  them  to  sto|i  far  short  of  the  full 
curriculum,  but  they  should  go  as  far  as  they  are 
able  :  you  cannot  give  a  young  workman  too  wide 
an  education.  Combined  mental  and  bodily  training 
will  be  the  best  aid  to  workshop  and  factory  pro- 
gress, while  liberal  and  scientific  culture  will  be  in- 
fused into  the  occupations  of  the  people. 

It  has  been  made  sutKciently  clear  by  those  whose 
opinions  carry  most  weight,  that  the  si)ocial  details 
and  the  most  recent  improvements  in  each  branch  of 


manufacture  are  only  to  be  learned  in  the  works  them- 
.selve-s.  What  then  (an  the  young  chemical  techiiolo- 
gist  learn  at  college  beyond  the  elementary  principles 
of  the  science  and  jiractical  details  of  analysis,  with, 
perhaps,  special  training  in  the  rapid  performance  of 
such  forms  of  analysis  as  are  most  employed  in  the 
kind  of  works  he  is  likely  to  enter  ?  ]\Iuch  has  akso 
been  said  already,at  thisSection  and  el.sew here, regard- 
ing the  imperfections  of  the  Science  and  Art  Department 
system,  and  other  similar  organi.sations  for  promoting 
scientific  and  technical  teaching.  I  think  that  while 
these'  organisations  have  done  a  great  deal  iii  the 
way  of  spreading  the  desire  for  and  opportunities  of 
learning  something  about  chemical  science,  one  of 
their  defects  is  that  they  have  unintentionally 
fostered  the  idea  that  when  a  student  has  got  to  the 
upper  end  of  their  system  he  is  a  chemist.  He  may 
have  learned— as  is  indeed  customary- -the  general 
outlines  of  several  branches  of  manufacture  in  the 
course  of  his  attendance  on  lectures,  but  it  i.s  not 
until  he  has  ma.stered  the  principles  of  the  science 
and  most  of  the  details  of  analysis  that  the  student 
is  ready  to  commence  in  earnest,  and  with  effect,  the 
study  of  Technical  Chemistry. 

Unfortunately  there  is  a  too  common  impression 
amongst  students  and  others  that  having  reached 
this  stage  their  chemical  education  is  finished, 
whereas  it  has  only  commenced.  Young  men  fre- 
quently come  to  me  stating  that  they  have 
pas.sed  such  examinations  and  taken  such  and 
such  certificates  and  prizes  in  the  advanced  stage, 
honours  stage,  etc.,  in  this  and  that  branch,  and 
asking  me  to  employ  them  or  recommend  them 
for  employment  as  chemists.  They  are  very  much 
astonisheci  when  I  tell  them,  as  gently  and  kindly  as 
possible,  that  they  are  only  now  ready  to  commence 
their  strictly  jirofessional  training,  and  that  they  are 
worth  very  little  in  the  shape  of  salary  until  they 
really  know  their  profession. 

Has  not  this  Hwding  the  country  with  untrained 
or  partly-trained  men,  who  think  they  are  trained, 
something  to  do  with  the  complaints  so  frequently 
heard  of  the  employment  of  Oermans  instead  of 
Englishmen  as  chemists  in  works  where  intelligent 
and  skilled  work  is  required  I  I  think  it  has  as  much 
to  do  with  these  complaints  as  the  readiness  of  the 
German  to  work  for  less  pay  than  the  Englishman. 
German  students  are,  on  the  average,  better  trained, 
because  they  persevere  longer  at  school  and  college, 
and  sometimes  work  longer  and  harder  for  themselves 
while  they  are  there,  and  they  do  this  because 
German  niinufacturers  pay  for  highly-trained  men, 
and  will  not  have  t^ie  half-educated  class  which  some 
people  in  this  country  are  supposed  to  be  willing  to 
employ. 

At  a  time,  then,  when  the  necessity  for  better 
technical  instruction  and  training  of  all  children  who 
will  have  to  earn  their  own  livelihood  in  later  life  is 
forcing  itself  on  the  attention  of  the  public,  while  at 
the  same  time  there  is  a  pretty  general  feeling  that  if 
there  is  not  over-pre.ssure  there  is  at  least  sufficient 
pressure  ui)on  the  intellectual  powers  of  growing 
chiMren  in  our  Roard  Schools,  it  may  not  be  amiss 
to  consider  lor  a  moment  the  relation  between  theo- 
retical ancl  practical  instruction,  and  how  they  may  be 
best  co-ordinated  in  the  education  of  those  who  are 
to  carry  on  the  industries  of  this  country  as  work- 
men, foremen  and  managers. 

Those  who  insist  on  the  fact  that  the  principal 
aim  of  ordinary  .school  training  should  be  to  open 
the  child's  mind  and  discipline  it  to  think  and  stucly, 
are  very  apt  to  believe  that  all  the  time  in  early  life 
must  be  given  up  to  the  attainment  of  this  object, 
except  what  is  reserved  for  recreation  and  rest,  and 
that  any  technical  or  si)ecial  training  should  be  post- 
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poned  to  a  later  period,  when  the  boy  or  girl  is  ready- 
to  leave  school. 

On  the  other  side  it  is  urged  that  few  of  the  boys 
and  girls  now  in  the  Board  School.-*  can  expect  to  earn 
their  living  by  the  exercise  of  their  brains  alone  ; 
most  of  them  must  work  with  their  hands,  and  mast 
learn  some  handicraft.  While  the  .schoolmen  of  tlie 
old  stamp  maintain  that  apprenticeship  after  leaving 
school  is  the  best  method  of  training  workmen,  others 
point  out  that  belore  the  days  of  compulsory  educa- 
tion boys  began  to  learn  the  use  of  tools  at  a  very 
early  age,  and  that  to  become  a  good  workman  it  is 
necessary  that  a  boy  should  begin  to  use  tools  early. 

There  can  be  no  doubt  that  much  of  the  inefficiency 
of  modern  workmen  is  due  to  the  neglect  of  masters 
and  journeymen  to  teach  apprentices  in  the  thorough 
way  which  was  in  former  times  common  ;  and,  in 
fact,  to  the  too  frequent  neglect  of  masters  to  see 
that  their  apprentices  are  taught  at  all.  Apprentices 
are  allowed  to  see  journeymen  working,  to  carry  their 
tools  and  utensils — in  short,  to  attend  and  serve  the 
workman — but  they  are  not  taught  their  trade.  The 
prolongation  of  school  days  tends  only  to  increase 
the  evil,  unless  something  further  is  done  to  supply 
the  place  of  the  earlier  apprenticeship. 

Hence  has  arisen  a  demand  for  the  erection  of 
workshops  for  training  school-boys  in  the  use  of 
tools,  and  for  the  recognition  of  such  training  as  a 
compulsory  subject,  and  one  which  will  earn  grants 
under  the  Education  Code. 

Now  I  think  that  if  we  look  at  this  subject  from  a 
physiological  and  common-sense  point  of  view,  it  will 
be  clear  that  :  (1)  A  sound  early  mental  training  is 
essentially  necessary  to  every  child  that  has  afterwards 
to  fight  the  battle  of  life  in  a  civilised  country.  Good 
school  education  is  therefore  the  first  essential  after  a 
sound  healthy  body.  (2)  If  the  hands  are  to  do  any 
kind  of  work  skilfully  in  after  life,  they  too  must  begin 
their  training  early  ;  and  (.3)  These  two  kinds  of 
training,  instead  of  clashing,  are  mutually  helpful. 

Properly  imparted,  instruction  and  practice  in 
handling  tools  will  be  not  only  useful,  but  stUl  more 
will  be  a  pleasure  to  the  boj-,  jaded  by  his  ordinary 
.school  routine  of  lessons,  and  will  be  welcomed  by 
him  as  a  relief  and  an  amusement  ;  while  the  change 
of  work,  employing  an  entirely  different  set  of 
organs,  will,  instead  of  interfering  with  progress  in 
school  work,  render  it  both  more  etttcient  and  more 
agreeable.  The  exercise  of  one  set  of  functions  will 
be  complementary  to  the  other,  and  the  individual 
receiving  the  double  training  will  grow  up  with  all 
his  faculties  more  equally  and  more  fully  ueveloped. 

The  questions  then  arise  :  Should  tlie  workshops 
be  attached  to  each  Board  School,  and  should  each 
boy  attend  part  of  each  day  at  the  workshop  !  Doubt- 
less this  would  be  the  ideally  perfect  .system  :  but  it  is 
not  practicable,  nor  is  it  necessary  in  order  to  accom- 
plish what  is  required. 

It  would  be  suthcient,  and  quite  within  what  is 
practicable  if  workshops  for  different  kinds  of  trades 
were  erected  in  a  few  well-chosen  districts  of  a  town, 
and  each  scholar  in  every  Board  School  were  required 
to  spend  a  sixth  day  every  week  in  one  or  other  of 
those  work.shops,  such  day  being  counted  as  ]iart  of 
the  attendance  recognised  and  reiiuircd  by  the  Educa- 
tion Dei>artment.  Thus  the  boys  from  different 
schools  could  attend  tlie  .selected  workshojis  on 
dirterent  days  of  the  week,  and  discipline,  regularity 
of  attendance,  etc.,  could  be  looked  after  just  as  in  | 
the  case  of  any  of  the  three  "lis.''  | 

I  venture  to  say  that  with  most  boys  the  workshop 
day  would   be   looked   forward   to   almost   as   to  a  j 
holiday  ;   the  jihysical  advantage  to  him  would  be 
nearly,  if  not  quite,  as  great  as  if  it  were  a  holiday,  : 
owing   to  the  regularity  of  the  recurrence  of  this  I 


change  of  work,  and  he  would  return  to  his  mental 
work  with  greater  zest.  A  healthy  mind  and  a 
healthy  body  alike  crave  e.xercise,  and  the  school 
or  lecture  room,  and  the  workshop,  if  they  are 
jiroperly  conducted,  and  are  judiciously  mixed, 
should  each  be  a  somx-e  of  enjoyment.  By  this 
system  I  do  not  think  .that  the  amount  of  ordinary 
school  work  would  be  lessened  ;  but  if  it  were,  the 
decrease  \iould  be  very  slight,  and  the  reply  to 
objections  is,  that  some  provision  for  training  the 
hands  and  muscles  to  work  is  essential  to  an  embryo 
workman,  is  beneficial  to  an  embryo  gentleman,  and 
must  lie  had  at  any  sacrifice  if  we,  as  a  nation,  are  to 
maintain  our  position  in  the  face  of  other  competing 
nations,  and  the  system  I  have  sketched  is  that 
which  of  practicable  methods  accomplishes  what  is 
required  with  the  least  sacrifice. 

It  is  by  no  means  essential  that  a  boy  should  limit 
his  choice  of  a  handicraft  to  that  or  those  in  which 
he  has  received  his  early  training.  As  any  subject 
well  and  systematically  taught  is  capable  of  opening 
and  expanding  the  intellect — as,  for  instance,  a  good 
classical  education  is  frequently  of  the  greatest  value 
to  a  young  man  who,  perchance,  does  not  open  a  Greek 
or  Latin  book  after  he  has  left  school  or  college — so  a 
boy  who  has  learned  to  cut  and  jilane  timber  and  carve 
wood  in  his  early  school-days  will  be  a  better  plumber 
or  engine-fitter  when  he  begins  to  go  out  as  an 
assistant  or  apprentice,  than  a  boy  who  has  never 
handled  a  tool,  except  by  chance,  until  he  has  reached 
the  age  at  which  he  is  allowed  to  leave  school.  It  is 
the  training  of  the  muscles  to  work  habitually  in 
concert  with  the  eye  and  mind  that  is  wanted,  rather 
than  aci|uaintance  with  the  precise  mechanical  details 
of  his  future  life's  work. 

The  only  effective  training  in  handicrafts  for  the 
immediate  purpose  of  earning  a  living  must  be  given 
under  conditions  which  hold  in  actual  everyday  life  ; 
and  this  can  only  be  done  in  workshops  conducted  on 
strictly  commercial  principles.  The  aim  of  school 
training  should  be  to  develop  and  train  all  the 
faculties  which  can  be  useful  in  after  life,  no  matter 
in  what  lot;  that  life  may  be  cast.  If  ynu  want  a 
good  workman,  a  quick  observer  and  an  intelligent 
thinker,  you  must  begin  to  train  idl  the  faculties  at 
the  earliest  period  that  will  not  interfere  with  pihysi- 
cal  development  :  you  must  nut  give  a  boy  or  girl  too 
much  stmly  nor  too  much  work,  but  give  them  broad 
general  ideas,  good  haV,>its  of  mind,  habits  of  ob.serva- 
tion  and  activity  which  will  enable  them  afterwards  to 
appreciate  and  employ  the  opportunities  of  higher 
instruction  which  they  may  have  as  they  advance  in 
years. 

In  the  teaching  of  science  it  is  a  great  mistake  to 
aim  xjiecia/fi/iit  imparting  a  knowledge  of  facts  which 
will  be  of  use  in  after  life.  It  is  the  desire  to  do  this 
which  has  gone  a  great  way  in  encouraging  the  mul- 
tiplication of  science  subjects  in  schools.  It  would 
bo  far  better  to  teach  one  science  subject  substantially 
and  well  than  to  teach  a  smattering  of  several. 
Every  boy  and  girl,  in  whatever  sphere  of  life, 
should  be  taught  one  .-icience  as  a  part  of  ordinary 
school  training,  but  the  mistake  is  too  frequently 
made  both  in  science  teaching  and  in  ordinary  school 
routine,  of  forgetting  that  it  is  the  mental  training  and 
di.scipline.  and  not  the  storage  of  facts,  that  form  the 
valuable  feature  of  .school  work — the  training  of  the 
understanding  and  the  development  of  the  reasoning 
faculties  rather  than  the  exercise  of  mnemonics. 

And  here  let  me  remark  in  passing,  that  the  ten- 
dency of  the  training  in  those  schools  in  which  living 
or  dead  languages  are  the  chief  characteristic  feature, 
is  to  produce  an  exaggerated  idea  of  the  importance 
of  words.  The  highest  result  of  such  a  training, 
even  when  successful,  is  to  produce  a  command  of 
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■words  and  the  power  of  placing;  ideas  clearly  before  a 
listener,  valuable  faculties  certainly,  -which  must  not 
be  neglected,  but  apt  to  be  a  bore  when  the  ideas  are 
few  or  wanting,  and  positively  dangerous  when  the 
ideas  are  not  well  thought  out  and  founded  on  truths. 
The  command  of  language  is  a  valuable  tool  in  the 
hands  of  a  student  or  investigator,  enabling  him  to 
read  the  thoughts  and  observations  of  others  both  in 
his  own  and  other  countries  and  times,  and  to  com- 
municate his  own  thoughts  and  observations  to 
others  :  but  the  mastering  of  this  tool  is  not,  or  ought 
not  to  be,  the  sole  aim  and  end  of  any  man  or  woman's 
education. 

The  introduction  of  science  into  every  stage  of 
school  and  college  life,  if  it  were  properly  taught  with 
the  special  view  of  getting  the  greatest  fhinititina/ 
(as  distinguished  from  i'ns()-iid!ve)  results  from  it, 
■would  be  a  most  valuable  corrective  of  the  tendency 
just  alluded  to. 

While  the  study  of  one  science  should  be  made  a 
comjiulsory  item  in  ordinary  Board  Schools  as  well  as 
secondary  school  ■n-ork,  I  think  that  one  science  at  a 
time  is  perhaps  enough  until  study  begms^to  be 
specialised  in  some  direction. 

For  the  purpose  of  training  the  powers  of  oliserva- 
tion  and  ciassitication,  the  study  of  natural  history 
(either  vegetable  or  animal)  is  best  adapted,  and  this 
should  come  first.  Every  boy  and  girl  should  be  well 
taught  the  elements  of  one  branch  ot  natural  history. 

To  train  in  exact  and  logical  powers  of  reasoning, 
Euclid  and  some  of  the  other  branches  of  mathematics, 
pure  and  applied,  are  most  suitable ;  every  boy  who  can 
stay  at  school  long  enough  should  be  taken  as  far  in 
mathematics  as  his  time  and  ability  will  permit. 

To  gain  carefulness  in  experiment,  watchful 
humility  in  seeking  evidence  before  drawing  conclu- 
sions, to  acquire  the  habit  of  putting  one's  opinions 
to  the  test,  to  correct  the  tendency  to  vague  si)ecula- 
tion  and  to  convince  one  that  nature  overlooks  and 
forgives  no  error,  there  is  no  training  better,  and  very 
little  as  good,  as  that  of  the  chemical  laboratory. 

This  ought  to  come  at  a  later  stage.  To  study 
chemistry  with  full  or  even  fair  profit,  the  knowledge 
of  language  must  be  far  advanced,  the  habit  of 
observation  must  be  already  acquired,  and  the  power 
of  reasoning  and  calculating  must  be  beyond  the 
elementary  stage.  At  the  risk  of  wearying  you  by 
repeating  much  of  what  has  been  again  and  again 
said  by  many  speakers  and  writers,  I  must  insist  on 
the  necessity  for  making  the  teaching  of  chemistry 
practical  as  will  as  thetiretical  from  the  commence- 
ment. Without  experimental  illustration  to  connect 
■words  with  things,  words  only  are  taught,  and  ideas 
are  not  understood.  Nothing  will  more  certaiidy 
disgust  a  student  than  to  be  forced  to  learn  what  he 
does  not  understand.  This  is  a  plea  for  making 
even  elementary  chemistry  a  somewhat  advanced 
subject,  and  for  teaching  it  experimentally. 

But  althougli  a  good  course  of  lectures,  well  illus- 
trated by  experiment,  is  a  pleasant  exercise  of  the 
reason,  it  jiartakes  too  much  of  the  nature  of  an 
amusement  unless  something  more  is  added.  To  get 
the  educatinnal  value  which  I  have  n\entioned  out  of 
the  study  of  chemistry  the  student  must  himself  work 
in  the  laboratory  from  the  beginning.  The  oliject  of 
education  is  to  produce  a  man  -who  not  merely  knows 
things,  but  who  can  do  things.  Habits  of  action  are 
needed  as  well  as  habits  of  thought.  The  student 
should  be  allowed  to  prepare  for  himself  some  of  the 
elementary  substances  and  simple  compounds  which 
he  sees  made  or  used  on  the  lecture  table,  and  to 
perform  with  his  own  hands  some  of  the  experiments 
illustrating  or  demonstrating  fundamental  laws. 

Laboratoryworkof  this  kind  should  be  simultaneous 
with  the  course  of  elementary  Isctures,  and  should 


precede  the  study  of  analytical  chemistry.  Such  a 
course  as  I  have  indicated  is  not  made  compulsory  in 
any  of  the  University  or  other  .set  curricula  of  study, 
either  for  science  .students  or  other  students  ;  but  it 
is  of  great  importance,  and  the  college  whose  rooms 
we  occupy  to-night  has  provided  and  recommends 
a  voluntary  class  for  those  attending  the  first  and 
most  elementary  course  of  lectures.  I  consider  it 
essential.  A  student  or  a  teacher  does_  not  fully 
understand  an  experiment  even  by  seeing  it  per- 
formed ;  for  the  full  appreciation  of  it  he  must 
perl'onli  it  for  himself,  or  at  least  must  have  performd 
something  of  a  similar  nature. 

The  effect  of  scientific  training  should  be  not  to 
produce  a  mind  willing  to  accept  statements  of  which 
it  has  no  clear  conception,  not  to  assume  as  correct 
the  opinions  which  have  been  taught  by  others,  but 
rather  to  produce  the  inental  habit  of  doing  all  in 
one's  power  to  test  and  correct  opinions  and  conclu- 
sions by  experimental  verification,  without  which  the 
process  of  inductive  reasoning  is  incomplete. 

To  commence  the  serious  study  of  chemistry  by 
accepting  the  teaching  of  a  lecturer,  without  at  the 
same  time  attempting  personal  verification,  is  apt  to 
produce  an  irresponsilde,  unscientific  mind  ;  it  is  all 
very  w-ell  for  those  who  only  want  to  know  what  are 
the  accepted  conclusions  of  scientific  men,  but  it  will 
not  do  for  those  whose  future  fortunes  are  to  depend 
on  the  successful  pursuit  of  chemical  industry.  Of 
course,  I  do  not  mean  that  a  student  must  himselt 
prove  the  truth  of  all  scientific  laws  and  theories 
which  he  accepts — the  truth  can  only  be  ascertained 
by  the  combined  labours  of  all  scientific  men  in  all 
generations  ;  but  in  order  to  be  able  to  accept  the 
conclusions  of  others  witJi  discrimination,  and  to 
judge  of  the  value  of  the  experimental  evidence 
placed  before  him,  he  must  begin  by  experimenting 
for  himself. 

Having  laid  a  foundation  by  becoming  acquainted 
with  the  elementary  iirinciples  of  the  science,  and 
having  become  convinced  of  the  truth  of  the 
fundamental  laws  by  an  intelligent  .examination 
of  the  experimental  evidence  of  their  truth,  then,  and 
not  till  then,  can  the  young  technical  chemist  derive 
full  advanta,ge  from  a  disciplinary  course  of  analytical 
work,  both  ([uantitative  and  qualitative.  The  course 
of  qualitative  analysis  is,  in  my  opinion,  capable  of 
being  so  conducte(i  as  to  be  a  valuable  discipline  in 
technical,  medical,  and  scientific  education  gener- 
ally. Rightly  taught,  it  comes  nearer  to  the  discip- 
line obtained  by  the  old  training  in  the  w-riting  of 
Latin  versions  than  anything  else  I  know,  with  the 
additional  advantage  that  it  exercises  the  eye  and 
the  hand  as  well  as  the  mental  faculties. 

But  to  have  this  value  it  must  not  be  merely  a 
course  of  test-tubing.  The  mere  application  of  what 
are  called  tests  is  no  trainin.g,  and  requires  nothing 
worthy  of  the  name  of  scientific  skill.  No  one  can 
analy.se  a  natural  product  or  an  artificial  manure  by 
testing  for  potash  and  similar  operations.  That  is 
not  analysis.  A  course  of  drill  in  real  qualitative 
analysis  of  complex  substances  by  the  best  methods, 
is  of  great  value  in  general  scientific,  as  well  as  in 
specially  technical  education. 

I  need  not  say  anything  here  more  than  has  been 
said  already  at'  this  Section  as  to  the  necessity  for 
including  other  subjects  in  a  course  of  preparation 
for  technical  chemistry  as  a  pursuit ;  such  as  French 
and  German,  mechanics,  physics,  drawing,  nature 
and  .strength  of  materials  and  other  engineering 
details  ;  the  necessity  for  these  things  is  acknow- 
ledged by  all,  and  they  are  provided  in  the  technolo- 
gical curriculum  at  University  College,  Liverpool  ; 
Owens  College,  INIanchester ;  University  College, 
Loudon,  and  elsewhere. 
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The   technical    student    being  now  equipped  for 

commencinfr  the  study  of  technical  chemistry,  he 
should  be  taken  through  the  principles  which  are 
involved  in  the  processes  of  some  tyi)ical  kinds  of 
nianufactures,  his  attention  should  be  called  to  the 
improvements  which  have  been  brought  about  in 
manufacturing  processes  since  the  foumlation  of  the 
industry  ;  he  should  be  shown  how  and  why  those 
improvements  were  made,  and  should  be  encouraged 
to  endeavour  by  his  own  work  and  research  to  make 
improvements  in  some  branch,  or  to  make  some 
original  investigation. 

He  should  be  guided  tlirough  courses  of  practical 
work  on  ihe  examination  of  technical  gases,  and 
should  be  taught  the  i)riiiciples  of  thermiil  chem- 
istry, and  made  to  understand  how  these  [irinciples 
can  be  used  in  technical  research.  He  should  also 
be  accustomed  to  make  prejiarations  on  a  larger 
scale  than  the  few  grammes  usually  dealt  with  in 
ordinary  laboratory  work,  so  as  to  enable  him  to  deal 
with  materials  in  bulk. 

In  this  technical  stage  of  the  student's  career  the 
method  of  instruction  should  be  mainly  by  labora- 
tory work,  accompanied  by  demonstrations  and 
e.vptanations  by  the  teacher,  and  not  by  lectures  only. 
It  is  no  doubt  necessary  to  teach  and  illustrate  the 
first  ])rinciples  nf  chemistry  tn  large  numbers  by 
means  of  set  lectures,  supplemented  by  tutorial  revi- 
sion with  secticms  of  the  class  But  the  average 
student  cannot  absorb  all  that  is  gone  over  in  an 
hour's  lecture,  during  which  no  allowance  can  be 
made  for  ditferences  in  individual  mental  inertia,  past 
knowledge,  distraction  of  mind,  occasional  absence, 
and  so  forth  ;  nor  can  he  give  expression  to  his  diffi- 
culties and  get  a  supplementary  explanation  unless 
he  comes  in  closer  contact  with  his  teacher  than  is 
possible  in  the  lecture-room.  Demonstration  in  the 
laboratory  to  small  numbers  at  a  time  is  the  most 
efficient  mode  of  teaching  the  advanced  branches  of 
chemistry. 

In  these  latter  day.%  when  organic  chemistry 
advances  by  such  rapid  strides,  and  when  prac- 
tical applications  of  old  laboratory  curiosities  are 
pervading  our  every-day  life  ;  when  new  organic 
compounds  of  great  complexity  and  marvellous 
beauty  or  striking  usefulness  are  being  discovered  or 
brought  into  use  every  week  ;  when  new  substances 
extracted  from  plants,  or  made  synthetically  in  the 
chemical  works,  are  being  introduced  for  medical  use 
in  ever-increasing  numbers  ;  when  some  forms  of  our 
(dd  friend  nitrocellulose  meet  us,  not  merely  in  the 
shape  of  gun-cotton  and  collodion,  but  in  the  binding 
of  books,  the  coverings  of  our  chairs,  and  the  combs 
of  our  toilet  tables  ;  when  the  profits  of  gas-making 
have  come  to  depend  on  the  utilisation  in  an 
unlimited  variety  of  ways  of  the  formerly  despisecl 
waste-product,  tar  ; — it  is  time  that  every  one  about 
to  be  engaged  in  chemical  industrial  imrsuits  should 
become  acquainted  with  .systematic  organic  chemistry, 
learn  to  carry  out  witli  his  own  hands  the  leading 
typical  reactions  by  which  one  form  of  organic  com- 
pound is  transformed  into  others,  and  learn  i)ractic- 
ally  modern  forms  of  organic  research. 

Organic  chemistry  is  a  very  tempting  pursuit  to  the 
advanced  student  ;  there  is  no  branch  of  natural 
science  in  which  something  which  has  never  been 
seen  before  can  be  made  or  discovered  with  less  ex- 
penditure of  labour  and  skill.  And  accordingly  in 
organic  chemistry,  even  more  than  in  mineral  chemis- 
try, we  too  frequently  see  a  student  uiulertaking  a 
showy  but  u.seless  immature  original  research  befure 
he  has  learned  his  jirinciples  or  beccmie  inniierly 
trained  in  the  performance  of  a  goodly  numlier  of 
typical  examples  of  already  known  transformatidus. 
No  sooner  lias  he  got  up  in  words  and  formula'  a 


tabular  arrangement  of  the  classes  of  organic  com- 
pounds, or  a  few  of  them,  than  he  starts  an  original 
research  and  publishes  an  account  of  the  preiiaration 
and  properties  of  a  new  substance,  to  which  of  course 
he  has  to  give  a  long  name  in  accordance  with  its 
derivation  and  supposed  structure,  the  existence  of 
which  has  been  foreshadowed  by  previous  investi- 
gators, the  mode  of  whose  production  any  organic 
chemist  could  suggest,  and  which  any  chemist  could 
jiroduce  whenever  it  might  be  wanted. 

Do  not  think  that  I  undervalue  original  research  ; 
on  the  contrary,  I  fully  apjpreciate  its  value  and  the 
pleasure  derived  from  it,  and  would  have  original 
research  kejit  before  the  mind  and  imagination  of  the 
student  as  the  goal  which  he  should  constantly  aim 
to  reach.  Nor  do  1  desire  to  limit  research  to  utili- 
tarian objects  in  the  narrow  sense  of  the  term.  Kut 
I  dejirecate  tlie  substitution  of  the  easy  preparation 
of  a  new  chemical  individual  for  a  difficult  and  some- 
what prolonged  practical  training  in  work  that  has 
already  been  mastered  by  previous  investigators  and 
in  the  performance  of  the  leading  general  reactions 
for  the  preparation  of  typical  series  of  carbon  com- 
pounds. 

The  student  commencing  the  study  of  organic 
chemistry  should  be  familiarised  not  so  much  with 
the  formuhe  of  series,  but  with  the  substances 
themselves.  The  last  tiling,  not  the  first,  should  be 
to  get  the  formula'  as  short-hand  expressions  of  things 
and  facts  which  lie  knows.  Care  should  be  taken  to 
avoid  allowing  him  to  get  the  impression  that  formuhe 
have  any  other  use  or  function  than  this. 

Having  made  the  personal  acquaintance  of  organic 
compounds,  and  learned  the  classification  into  series 
by  reference  to  the  substances  themselves,  and  not 
from  printed  tables  or  blackboard  diagrams  only,  he 
should  be  made  to  chlorinate  a  paraffin,  and  separate 
and  distinguish  the  isomeric  products  ;  then  to  con- 
vert a  haloid  ether  into  an  alcohol,  to  oxidise  an 
alcohol  into  an  aldehyde  and  an  acid  successively. 
And  so  on  through  the  more  important  operations  in 
daily  use  in  organic  laboratories.  Then  and  not  till 
then,  should  he  be  allowed  to  work  out  in  detail  some 
s)iecial  grou]i,  and  encouraged  to  take  up  .some  line  of 
original  research.  Thus  he  will  be  equijiped  for 
whatever  work  he  may  be  recjuired  to  do  when  he 
goes  out  into  practical  life. 

It  is  not  altogether  the  fault  of  teachers  and  insti- 
tutions that  practical  training  in  organic  chemistry 
is  not  carried  on  with  full  .systematic  persistency. 
It  is  more  the  fatdt  of  students  and  their  i)arent.s, 
and  of  employers,  who  do  not  allow,  or  at  any  rate 
encourage  young  men  to  persist  long  enough  in  the 
unromantic  and  not  directly  remunerative  detail  of 
advanced  pot-hooks.  There  is  a  temptation  to  turn 
their  knowledge  to  pecuniary  account  as  soon  as  it  is 
sufficient  to  secure  the  smallest  return,  to  the  pretty 
certain  sacrifice  of  future  advancement. 

I  need  not  remind  members  of  this  Society  of  the 
close  connection  between  the  develojiment  of 
Chemical  Si'ience  and  the  jirogress  of  Chemical 
Manufactures.  Science  is  knowledge,  and  knowledge 
is  power,  especially  to  a  manufacturer.  Every  one 
now  recognises  the  mutual  obligations  and  the 
necessity  for  mutual  co-operation  between  scientific 
men  and  manufacturer.s.  The  study  of  the  history  of 
chemistry  is  as  instructive  as  the  history  of  nations. 
Looking  back  in  the  history  of  chemistry,  we  see 
that  the  most  highly-trained  mind  learns  to  culti- 
vate science  for  its  own  sake,  and  finds  it  one  of  the 
noblest  pursuits  ;  but  even  from  a  narrower  point  of 
view  the  thing  most  worthy  of  attention  is  not  the 
direct  jmrsuit  of  wealth.  In  ancient  times  the  pur- 
suit of  chemistry  consisted  mainly  of  the  working 
out  of  methods  for  extracting  gold  and  silver  ;  and 
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later,  in  the  times  of  the  Alchemists,  the  principal  j 
object  of   research  was  the   philosophers   stone   or 
the   means   of   transforming  the  baser   metals  into 
gold. 

During  these  periods  no  great  (irogress  was  made 
in  either  chemical  science  or  manufactures.  It  is 
true  that  some  interesting  and  useful  substances  were 
discovered — and  kept  ferrd  :  such  as,  for  instance, 
jihospliorus  by  Brandt  and  Kuiikel.  But  the  know- 
ledge of  phosphorus  and  its  preparation  and  pro- 
perties not  being  made  widely  known,  phosphorus 
was  not  much  wanted,  its  use  did  not  become  general, 
and  its  manufacture  did  not  flourisli,  the  study 
of  it  was  not  stinmlated,  and  its  sources  and  the 
rationale  of  its  manufacture  were  not  investigated  ; 
and  so  on  in  other  cases. 

It  was  not  until  the  knowledge  of  chemical  sub- 
stances and  processes  was  very  widely  spread  that  a 
great  and  rapid  development,  both  of  science  and 
manufactures,  resulted. 

The  pursuit  of  truth  for  its  own  sake  is  best  both 
for  science  and  manufactuies.  Of  course,  any  branch 
of  manufacture,  in  order  to  flourish,  must  pay.  Yet, 
in  order  to  be  successful  as  a  manufacturer  as  well  as 
a  student  of  nature, — to  make  the  most  money  even, 
by  manufactures, — I  venture  to  say  that  the  con- 
sideration of  money  making  must  not  be  the  most 
prominent  thing  before  the  mind,  should  not  be  the 
direct  aim. 

If  any  one  proposes  to  carry  on  a  new  manufac- 
ture he  first  ascertains  that  the  thing  to  be  made  will 
be  of  use  and  benefit  to  some  section  of  mankind. 
He  then  learns  all  he  can  about  it,  ascertains  its 
most  abundant  sources,  and  seeks  to  find  out  liy  the 
study  of  nature's  laws  the  most  simple  way  of  trans- 
forming the  raw  material  into  the  manufactured  pro- 
duct. The  man  who  has  the  most  perfect  knowledge 
of  nature's  facts  and  who  works  in  the  most  simple 
obedience  to  nature's  laws,  will  be  the  most  success- 
ful and  will  make  the  most  money,  not  the  less  so 
that  money  making  was  not  his  direct  aim. 

No  doubt  it  has  often  happened  that  a  man,  by 
more  or  less  haphazard  attempts  or  emjiirical  trials, 
in  the  direct  endeavour  to  carry  on  his  process  in  the 
cheapest  way — /.c,  to  make  most  money  by  it — has 
come  ultimately  to  the  method  which  is  most  simply 
in  accordance  with  the  laws  of  nature.  But  this  is 
not  the  best  way  of  doing  it,  and  is  not  the  most 
likely  way  to  succeed. 

The.se  considerations  bring  us  to  the  borders  of 
a  great  moral  law.  But  as  I  have  already 
traversed  a  sufficiently  wide  field  to-night,  I  must 
leave  the  morals  of  the  subject  to  your  own  private 
contemplation. 

DISCUSSION. 

Mr.  E.  R.  MusPE.\.TT  said  the  question  of  tech- 
nical education  was  one  that  was  occupying  the 
public  mind  of  England  at  the  present  time,  and  it 
was  very  interesting  to  all  of  thera  who  were  engaged 
in  manufacture  by  discu.ssion  to  elicit  what  they 
thought  was  the  best  method  of  carrying  out  such 
education.  He  knew  there  were  others  present  who 
had  been  engaged  in  teaching  science  in  its  apiilica- 
tion  to  manufacture,  and  who  would  be  able  to  give 
them  the  result  of  their  e,\i)erience,  for,  after  all,  it 
was  by  experience  they  must  learn  which  was  the 
best  method  of  education,  and  it  was  because  the 
Germans  and  Swiss  had  so  much  greater  e.\])erieuce 
that  they  were  far  in  advance  of  us  in  nearly  every 
department  of  education.  They  must  begin  at  the 
bottom,  and  it  was  in  the  elementary  schools  wliere 
the  foundation  must  be  laid  for  the  higher  technical 


training.  He  was  much  interested  in  that  portion  of 
the  Chairman's  address  which  dealt  vvith  this  element- 
ary education.  They  were  beginning  to  recognise 
that  it  was  not  sufficient  to  educate  the  children  in 
tlie  three  "  R's."  For  a  long  time  they  were  under 
the  impression  in  this  country  that  it  was  going 
beyond  the  function  of  the  State  to  teach  further 
than  the  three  "  R's  "—that  is,  reading,  wiiting,  and 
arithmetic.  At  the  earliest  po.ssiblo  moment  every- 
body should  be  trained  to  u-^e  his  hands,  his  eye,  and 
his  mind.  One  advantage  they  had  on  the  Continent 
was  the  co-ordination  ot  the  primary,  secondary,  and 
the  higher  education,  and  they  were  only  beginning 
to  carry  this  out  in  Liverpool.  He  was  glad  to  say 
that  since  the  passing  of  the  Education  Act  of  luTO 
they  in  Liverpool  had  fairly  gut  elementary  schools 
to  recognise  the  advantage  of  teaching  elementary 
science.  They  had  also  two^  or  three  secondary 
schools  where  th-!  claims  of  science  were  recognised, 
and  they  had  now  in  the  institution  in  which  they 
met  the  opportunity  of  studying  the  higher  branches. 
They  had,  further,  the  advantage  of  science  and  art 
classes,  with  their  prizes  and  grants.  A  great  number 
of  pupils  imagined  that  because  tliey  had  taken  out  a 
certificate  and  received  lumours  they  were  then  per- 
fectly trained  in  that  particular  science  to  which  they 
had  given  their  attention.  This,  of  course,  could  nnt 
be  the  case.  An  e  lucation  of  that  kind  could  not  be 
all  that  was  refjuired,  and  what  they  had  to  look  for- 
ward to  in  the  future  was  that  those  who  had  jii-ssed 
through  scienc3  and  art  classes  should  go  through  a 
course  of  technical  education  in  an  institution  of  that 
kind  in  which  they  were  assembled.  He  thought 
that  would  be  the  direction  which  their  education 
would  take  in  future,  and  he  was  sure  when  they  had 
more  exiierience  they  would  be  on  a  par  with  Ger- 
many and  Switzerland,  with  a  system  of  education 
which  would  assist  in  developing  the  industries  of 
the  country.  He  had  nmch  pleasure  in  moving  a 
vote  of  thanks  to  the  Chairman  for  his  address. 

Dr.  HuRTER  seconded  the  vote  of  thanks,  and 
remarked  that  in  Switzerland  the  necessity  of  giving 
boys  a  training  in  the  use  of  tools  had  been  recog- 
nised, and  evening  classes  had  been  started  at  which 
boys  about  ten  years  old  could  learn  the  use  of  a  few 
tools.  The  trades  chasen  for  this  instruction  were 
joinering  and  bookbinding,  or,  better,  cardboard 
modelling.  The  work  done  by  the  boys  was  excellent 
as  r('gards  workmanship.  Still,  Dr.  Hurter  was  of 
opinion  that  the  use  ot  tools  could  only  be  ])roi)erly 
acquired  during  apprenticeship.  Dr.  Hurler  then 
referred  to  the  greater  length  of  time  which  is  usually 
devoted  to  education  on  the  Continent,  p.irticularly 
in  (ierniany  and  Switzerland,  and  hoped  tliat  the 
English  natiion  would  soon  improve  their  educational 
system. 

Mr.  Norman  T.vte  said  Mr.  Muspr.itt  had  referred 
to  the  co-ordination  of  education,  and  this  was  most 
important.  In  teaching  children  in  primary  schools, 
their  probable  occupation  in  after-life  .should  Ije 
most  carufully  considered,  and  in  secondary  and 
other  schools  this  should  be  even  more  closely  atten- 
ded to.  The  training  of  a  lad  at  school  should  have 
intimate  connection  with  the  occupation  he  had  to 
follow  when  he  grew  up  and  had  to  work  to  keep 
himself  and  his  wife  and  family.  He  thought  that,  at 
present,  in  this  country  this  was  not  sufficiently  con- 
sidered. The  Chairman  h^td  referred  to  the  Science 
and  Art  Department.  He  (Mr.  Tate)  considered  that 
department  had  done  much  to  direct  and  encourage 
science  and  art  education,  but  he  thought  that  often- 
times too  high  a  value  was  attached  to  the  results  of 
the  examinations,  and  that  young  men  were  too  prone 
to  over- value  their  certificates  and  j>rizes,  forgetting 
that  the  system  of  education  fostered  by  this  depart- 
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ment  was  very  much  of  a  primary  character,  and  that 
the  successes  obtained  should,  at  any  rate  as  regards 
technical  pursuits,  be  considered  only  steps  to  more 
thorough  education  and  traiuin;;.  With  regard  to 
chemical  studies  there  was  now  an  Institute  of 
Chemistry,  but  in  the  prospectus  of  that  Institute, 
in  stating  the  regulations  for  admission,  too  much 
stress,  in  his  opinion,  was  laid  upon  instruction  in 
schools  and  colleges,  and  not  sufficient  note  taken  of 
work  done  in  practical  laboratories  and  technical 
establishments.  No  artisan  could  be  taught  in  a 
school  how  to  work  in  a  thoniughly  practical  busi- 
ness-like manner,  and  thoroughly  practiciil,  analytical, 
and  technical  work  could  not  be  so  well  learnt  in 
school  and  college  laboratories  as  in  laboratories  and 
lilaces  where  the  work  had  reference  to  important 
technical  and  commercial  operations,  but  in  the  pro- 
spectus of  the  Institute  time  occupied  in  practical 
work,  except  in  schools  and  colleges,  was  not 
recognised  as  part  of  the  necessary  training  for 
admission. 

The  Chairman  :  Does  not  the  Institute  require 
three  years'  practice  as  well  as  three  years'  train- 
ing '? 

Mr.  Norman  Tate  :  The  practice  referred  to  in 
the  prospectus  was  limited  to  the  schools,  and  no 
mention  was  made  of  other  practical  laboratories. 
The  latest  prospectus,  which  he  had  seen  but  a  few 
days  ago,  only  mentioned  certain  schools  and 
colleges. 

The  Chairman  :  The  old  regulations  mentioned 
three  years'  practice  in  addition  to  three  year.s'  col- 
lege training  for  the  fellowship. 

Mr.  Tatk  hoped  the  present  regulations  would  be 
altered  before  very  long,  for  practical  men  would  not 
be  satisfied  as  the  regulations  now  stand. 

Mr.  FiTZPATRiCK  said  he  was  highly  delighted 
with  the  paper  which  the  Chairman  had  given  them 
that  evening,  as  there  was  a  vast  amount  of  instruc- 
tion in  it.  With  regard  to  the  Liverpool  School 
]5oard,  he  was  one  of  the  denominational  members  of 
it,  and  he  must  say  there  was  not  one  of  the  mem- 
bers of  the  Board  who  did  not  take  a  most  intense 
interest  in  the  scientific  instruction  of  the  children, 
but  their  great  difficulty  at  present  was  how  to  in- 
augurate any  system  of  technical  educ.ition.  The 
principal  difficulty  they  had  was  in  the  early  age  at 
which  chddren  left  school,  and  being  in  school  only 
five  days  a-week.  If  they  had  one  day  of  technical 
training,  that  must  necessarily  be  taken  from  the 
teaching  in  the  three  "  R's,"  and  they  were  obliged  to 
insist  upon  the  subjects  being  taught  which  were 
stipulated  in  the  code.  It  was  not  for  School  Boards 
to  inaugurate  any  system,  but  for  Parliament,  and  if 
Parliament  could  see  its  way  to  giving  a  teclmical 
education,  there  would  be  no  people  more  delighted 
than  the  denominational  members  of  the  School 
Board.  He  thought  it  was  useless  to  point  to  Ger- 
many or  Switzerland,  because,  as  has  been  stated  by 
one  speaker,  brouglit  up  in  Germany,  he  was  23 
years  of  age  before  he  was  taken  a^'ay  from  school, 
whereas  in  England  children  were  taken  away  at  12 
and  13  years  of  age.  The  Gerii'.ans  surpassed  them 
in  technical  knowledge  and  skill,  they  suri)assed  them 
in  the  study  of  the  ancient  classics,  in  the  study  of 
Dante,  and  even  in  the  study  of  Shakespeare;  The 
English  were  probably  given  too  much  to  roast  beef 
and  plum  pudding,  thereby  clouding  the  native  bril- 
liance of  their  intellect,  but  at  any  rate  in  trying  to 
promote  technological  education  let  the  circumstances 
of  the  English  people  be  taken  into  account  ;  they 
must  learn  from  foreign  nations  what  was  applicable 
to  themselves,  and  not  take  what  was  totally  inap- 
propriate to  the  English  people. 


ON  THE  COMPOSITION  AND  DECOMPOSI- 
TION OF  REDONDA  PHOSPHATE. 

1!Y   WALTER   TATE,    F.C.S. 

The  mineral  known  as  redonda  phosphate  has  for 
many  years  engaged  the  attention  of  numerous  tech- 
nical chemists,  especially  of  those  interested  in  the 
industry  of  chemical  manures.  The  fact  that  it 
affords  one  of  the  richest  and  cheapest  known 
sources  of  phosphoric  acid  has  stimulated  experi- 
menters to  endeavour  to  obtain  from  it  that  com- 
pound in  an  available  and  useful  form.  The  raw 
mineral  contains  phosphoric  acid  eiiuivalent  to  about 
84  per  cent,  of  tri-calcium  phosphate,  while  the 
calcined  material  equals  about  107  per  cent.  Hence, 
considering  the  low  ]irice  at  which  it  is  obtainable, 
the  redonda  phosphate  supplies  phosphoric  acid  at  a 
much  lower  cost  than  most  other  commercial  mineral 
phosphates.  But  the  circumstance  that  its  phos- 
phoric acid  is  combined  in  an  insoluble  state  with 
alumina  and  iron  oxide  is  the  cause  of  its  low  com- 
mercial value,  and  its  conversion  into  phosphate  of 
lime  economically,  is  the  great  desideratum.  Con- 
taining upwards  of  20  per  cent,  of  alumina,  it  is  also 
available  as  a  source  of  alum  and  sulphate  of  alumina, 
if  the  phosphoric  acid  and  iron  oxide  could  be 
separated  from  the  alumina  without  too  great  an 
expense.  The  writer  has  been  for  the  last  year  or 
two  chiefly  occupied  in  experimenting  with  this 
phosjjhate,  and  has  devoted  this  paper  to  a  few  notes 
on  (1)  the  composition  of  the  phosphate,  and  (2)  its 
decomposition  or  decomposability. 

The  Composition  and  Formula  of  the  Mineral. 
The  following  represents  its  average  composition  : — 

•  Phosphoric  acid  (P.Oj)    38o0 

Alumina  22'00 

Iron  oxide    10"50 

Insoluble  siliceous  matter 6'50 

Undetermined,  iiuluding  traces  of  lime.  I'OO 

Water  (loss  on  ignition)   21 'SO 

lOOOO 
*  Equal  to  tri-calcium  phosphate.  84 '04 

Its  composition  is  comparatively  simple,  and  shows 
it  to  be  essentially  a  hydrated  jihospliate  of  alumina 
and  iron.  The  silica  in  good  specimens  is  very  small 
in  amount,  being  often  less  than  1  per  cent.,  and  is,  I 
believe,  merely  an  extraneous  impurity  derived  from 
the  surrounding  rocks  or  matrix. 

In  a  paper  read  before  the  London  Section  of 
the  Society  (.Journal,  March,  188")),  last  year,  by 
W.  .1.  Williams,  equations  are  given  which  convey  an 
inaccurate  idea  of  the  composition  and  character  of 
the  phosphate.  No  analysis  is  furnished,  but  the 
following  formula— AlPOj  •(- 2FeP04 -hSiO.,,  from 
which  it  would  be  inferred  to  be  chiefly  a  phosphate 
of  iron,  with  a  minor  proportion  of  alumina  ])hosphate. 

Now,  this  is  evidently  incorrect,  the  analysis  show- 
ing that  the  proper  formula  for  the  mineral  is  : — 
3.\IP0|  -t-  FePOi -t- 18H..0  ;  or,  in  other  terms, 
4P^0:„  3A1.^0.„  Fe.O..;,  18H.,0.  The  correctness  of 
this  is  proved  by  calculating  the  figures  of  the 
analysis  (after  deducting  the  silica  for  the  rea.son 
before  stated)  when  the  following  is  the  result  : — 


Calculated 

from  Analysis 

(less  Silica). 


P,0, 
AUO, 
Fe.O:, 
H-0.. 


1117 
11-23 
23-53 
23-00 


Theory- 
4P.0,.  3A1..0, 
Fel:0.,.  ISI^O. 


11-73 
11 -7J 
2.'-70 
23-80 
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The  fact  that  the  mineral  consists  principally  of 

aluminium  phosphate  rather  than  of  iron  phosphate 
is  not  uniiiiyiortant,  if  it  be  true,  as  maintained  by 
H.  B.  Yardley  (.lournal,  August,  1SS4)  that  iron 
oxide  is  the  chief  or  sole  cause  of  "  reversion  "  or 
"  going  back  "  of  "  soluble  phosphate  "  in  manures, 
and  not  alumina,  as  was  at  one  time  supposed. 
Wlience  it  appears  that  a  phosphate  of  aluminium 
is  of  much  more  practical  value  to  the  manufacturer 
of  superpho.sphate  and  other  soluble  manures  than  a 
phosphate  of  iron  containing  the  same  amount  of 
phosphoric  acid.  The  utility  of  obtaining  a  true 
knowledge  of  the  composition  of  the  phosphate,  and 
of  correcting  inaccurate  impressions,  must  be  suffi- 
ciently ajiparent. 

Deuompositio.v  ok  Decomimsabilitv. 

The  facility  with  which  the  jihosphate  yields  to 
the  action  of  reagents,  both  li([uid  and  solid,  is 
remarkable.  The  reagents  employed  include,  besides 
sulphuric  acid,  sever.il  sodium  salts,  such  as  the 
chloride,  hydrate,  carbonate,  sulphate  and  nitrate. 
It  is  beyond  the  scope  of  this  paper  to  enter  into  the 
details  of  the  various  processes  which  have  been  pro^ 
posed,  and  most  of  which  are  to  be  found  de.scribed 
in  published  patents.  My  chief  object  is  to  show  by 
the  results  of  some  experiments  that  I  have  made 
that  the  phosjihoric  acid  in  the  mineral  can  be  ob- 
tained in  an  available  form  more  economically  than 
was  formerly  supposed  possible. 

Hitherto  it  seems  to  have  been  taken  for  granted 
by  chemists'  who  have  previously  worked  at  this 
phosphate  that  in  order  to  decompose  in  the  "dry" 
way  the  aluminium-iron  jihosphate,  .so  as  to  render 
the  phosphoric  acid  soluble,  it  was  essential  to  em- 
ploy such  a  iiuautity  of  sodium  salt  as  would  not 
only  suffice  to  form  tri-sodium  phosphate,  but  al.so 
sodium  aluminate.  For  instance,  on  referring  to  the 
pa\ier  by  William.s,  quoted  above,  it  will  be  seen  that 
he  used  such  a  proportion  of  sodium  chloride  or  sul- 
phate. The  results  of  my  experiments  have  proved, 
however,  that  the  jjhosphate  can  be  decomposed  by 
much  less  sodium  salt  than  woidd  be  required 
under  the  above  supposition.  In  fact,  I  have 
found  that  the  mineral  is  decomposable  by  such  a 
quantity  of  sodium  salt  as  snjiplies  sodium  in  amount 
)ust  sufficient  to  combine  with  the  phosphoric  acid 
to  form  tri-sodium  phosphate,  allowing  none  for  the 
alumina.  The  difl'erence  in  the  quantity  of  soilium 
salt  in  the  two  cases  is  very  considerable.  Thu.s, 
since  there  are  in  the  phosphate  four  molecules  of 
phosphoric  acid  to  three  molecules  of  alumina,  and 
since  a  molecule  of  alumina  would  combine  witli  the 
same  amount  of  sodium  as  a  molecule  of  phosphoric  acid, 
it  is  clear  that  the  saving  of  sodium  salt  is  equal  to 
three  parts  out  of  seven,  or  nearly  forty-three  i)er  cent. 

The  following  is  a  short  summary  of  a  few  out  of 
a  large  number  of  experiment;  performed,  in  all  of 
which  the  quantity  ot  sodium  salt  used  was  onlyjust 
that  required  to  form  tri-sodium  phosphate: — 

A.  Dt'coiiipoxitiun  hij  iSudiuiu  C/iluriJe  and  Steam. 
— A  mixture  of  finely-ground  phosphate  with  sodium 
chloride  and  sand  was  moistened,  made  into  cakes, 
dried,  and  heated  to  redness  in  a  furnace  through 
which  a  current  of  superheated  steam  was  passed. 
Copious  evolution  of  hydrochloric  acid  gas  occurred, 
and  the  amount  of  decomposition  was,  by  analysis, 
found  to  be  as  follows,  in  three  experiments  : — 
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Only  traces  of  alumina  were  rendered  soluble. 

P>.  Di-comprisiiwn  hi/  Sodium  Sulphate  and  Carbon. 
— The  phosphate  was  mixed  w-ith  sodium  sulphate 
(saltcake),  some  coal  and  sand,  and  made  into  cakes 
or  "  balls,"  as  before,  which  were  then  heated  to  red- 
ness for  some  hours  in  a  closed  furnace. 

The  resulting  product  gave  these  figures  on  analysis, 
in  four  experiments  : — 
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Traces  only  of  alumina  in  solution. 

C.  Dec'jmpositi'in  hi/  Sodium  Nitrate. — The  mix- 
ture of  ground  phosphate  and  sodium  nitrate  was 
heated  in  a  crucible  to  redness  until  nitrous  gas 
ceased  to  be  evolved. 

The  product  examined  gave  the  following  figures 
in  four  experiments  : — 
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Here,  over  9(;  per  cent,  of  the  phosphoric  acid  was 
made  soluble,  and  over  one-third  of  the  alumina. 

The  result  of  the  li.xiviation  of  the  foregoing  pro- 
ducts is  practically  a  solution  of  tri-sodium  phos- 
jihate,  which  is  readily  convertible  into  tri-calciiim 
phosph.ite  by  precipitation  with  milk  of  lime,  or  a 
soluble  calcium  salt.  The  tri-calcium  jihosphate  can 
then  be  converted  into  soluble  mono-calcium  phos- 
phate by  the  usual  method  of  treatment  with  sul- 
phuric acid. 

Whether  the  economy  efl'ected  in  the  decomposition 
of  the  mineral,  as  indicated  in  this  pa|)er,  is  sufficient 
to  bring  the  practical  working  of  the  phosphate 
within  the  range  of  commercial  succe.ss,  is  a  question 
which  I  shall  not  attempt  to  decide  ;  but  it  is  un- 
questionably a  step  in  that  direction. 

In  conclusion,  it  may  not  be  out  of  place  to  ob- 
serve that  the  redonda  phosphate  is  decomposable  by 
natural  agencies,  or  climatic  influences,  when  applied 
in  a  powdered  state  to  the  soil. 

Field  experiments,  by  the  late  Dr.  Voelcker,  proved 
that  the  redonda  gave  results  with  root  cro)}s  and 
cereals  superior  to  those  obtained  with  ground 
Cambridge  coprolites,  also  better  than  jirecijiitated 
phosphate  of  lime,  and  equal  to'  dissolved  bone.s. 
(Journal  of  Roy.  Aijr.  S.  1882—83).  It  is  probable 
that  its  use  in  the  natural  state,  but  powdered  finely, 
might  prove  of  service  on  many  soil.s.  The  fact  that 
it  supplies  phosphoric  acid  free  from  lime  may  be  an 
advantage  in  its  application  to  those  cultivated  lands 
which,  by  the  long-continued  treatment  with  cliemical 
manures  containing  an  excess  of  lime,  have  become 
overstocked  with  that  substance. 

DISCUSSION. 

ilr.  BiiuxNER  disagreed  with  the  reader  of  the 
paper  that  this  phosphate  was  a  cheap  material,  and 
the  reason  of  this  was,  he  supposed,  that  the  holders 
of  it  were  sufficiently  wealthy  to  hold  it.     He  could 
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quite  endorse  what  the  writer  saiJ  with  regard  to 
the  experiments  he  had  made,  as  lie  had  carried  out 
most  of  them  himself,  and  with  mui'h  the  same 
results  that  he  had  found.  .Mr,  linuuu'r  tlicii  des- 
cribed the  jirocess  whicli  he  patented  for  the  niauu 
faeture  of  idunphate.  lie  (luite  believed  that  although 
inventors  would  be  losing  their  time  in  taking  up 
this  redonda  jihosiihate,  he  believed  it  was  a  good 
manure  in  itself,  and  all  they  wanted  was  to  secure 
it  at  a  reasonable  ]irice. 

^[^.  NoKM.vN  T.\TE  said  in  making  redonda  pho.s- 
pliate  practically  useful,  the  question  of  price  was 
of  considerable  importance.  He  thonght  there 
was  a  deal  of  nonsense  in  so  dealing  with  natural 
phosphates  by  marmfacturing  processes  as  to  pro- 
duce the  large  iiercentage  of  soluble  phosphates 
now  asked  for  by  dealers  and  users.  In  actual  use 
much  of  it  becomes  at  once  insoluble  in  the  soil,  and 
he  believed  a  good  pro|)iirtion  was  wasted  in  the 
drainage.  Instead  of  pandering  to  the  idiosyncrasies 
of  buyers  and  users  in  this  respect,  he  considered  it 
would  be  far  better  to  grind  up  the  ]ihos]ihates  into  a 
very  fine  condition  and  mix  it  with  the  soil,  and  then 
probably  the  plants  would  jirove  far  better  chemists 
than  we  are,  and  turn  it  to  profitable  account. 

The  Ch.^irm.\n  said  that  the  paper  was  one  of 
considerable  interest.  Some  ten  years  ago  a  similar 
phosphate  had  been  a  drug  in  the  luarket,  and  was 
offered  at  Ids.  per  ton.  At  that  time  many  chemists 
had  tried  to  utilise  it.  One  method  tried  was  solu- 
tion in  excess  of  sulphuric  acid,  neutralisation  by 
alkali,  and  separation  of  the  alum  from  the  )ihos- 
p>hate  by  crystallisation  ;  but  ammonia  and  jiotash 
had  been  found  too  expensive  for  commercial  success, 
while  sodium  alum  is  not  sufficiently  crystallisable  to 
effect  a  separation.  In  Mr.  Tate's  method  it  seemed 
wasteful  to  first  form  sodium  jihosphate  and  then 
convert  it  into  the  choai)er  calcium  compound. 
Would  it  not  be  better  either  to  u.se  the  sodium 
phosphate  as  such,  or  to  endeavour  to  form  a  calcium 
compound  direct '/  For  manurial  purposes  there  cimld 
be  no  doubt  that  redonda  phosphate  mixed  with 
organic  matter  would  be  a  valuable  manure.  He 
concluded  by  proposing  a  vote  of  thanks  to  Mr.  W. 
Tate  for  his  paper.  This  was  carried  unanimously, 
and 

Mr.  Waltkr  Tate,  in  reply,  said  :  As  regards  ,tlie 
cheapness  of  the  redonda  phosphates,  the  price  at 
which  it  is  now  obtainable,  delivered  at  Liveri)ool, 
affords  about  19lb.  of  phosphoric  acid  (P.jOs)  for  Is,, 
which  is,  I  believe,  a  much  lower  price  than  any 
other  phosphate  in  the  market.  The  reason  for  con- 
verting' the  tri-sodium  ]>hosphate  into  calcium  phos- 
phate is  that  the  demand  for  the  former  is  very 
limited,  and  the  same  is  true  of  potassium  [ihos- 
phate.  As  to  the  direct  u.se  of  the  natural  phosjihate 
as  a  manure,  the  chief  obstacle  to  be  overcome  is  the 
prejudice  of  the  average  agricultural  mind.  I  have 
tried  the  cilcium  chloride  method,  patented  by  Mr. 
IJrunner,  but  found  the  separation  of  the  calcium 
j)liosphate  from  the  alumina  and  iron  oxide,  by 
means  of  acid,  imjiracticable. 

THE  ELECTRICAL  DEPOSITION  OF  DUST 
AND  SMOKE,  WITH  SPECIAL  PEI'I'IIKNCF 
TO  THE  COLLEcnoX  OF  METALLIC 
EU.ME,  AND  TO  A  PO.S.SII'.LE  Pri'.IKRIA- 
TION  OF  THE  ATMOSPHERE. 

BY   I'ROF.   OLIVER   LODGE,   D  SO. 

Tke  research  of  which  I  have  the  honour  to  speak 
to-night,  takes  its  origin  in  an  observation  made  by 
Dr.  Tyndall,  of  which  he  has  imblished  an  account  in 


the  proceedings  of  the  Itoyal  Institution,  London,  for 
ISTO. 

The  phenomenon  discovered  by  Dr.  Tyndall  was  a 
d.irk  or  dust-free  sjiacc  formed  over  a  hot  liody  when 
held  in  strongly  illuminated  dusty  air.  A  tiaine  or 
hot  [loker  held  bcneatli  the  concentrated  beam  of  an 
electric  lantern  shows  it  perfectly,  and  the  appearance 
is  as  of  wreaths  of  black  smoke. 

That  it  is  not  smoke,  but  anti-smoke,  is  perhap.s 
rendered  most  evident  by  observing  the  utterly  dif- 
ferent appearance  of  smouldering  brown  paper  held 
in  the  same  place.  In  fact  it  is  manifest  that  what 
we  see  in  a  sunbeam  is  not  the  beam  itself,  but  the 
dust  illumined  by  it.  It  is  somewhat  misleading, 
though  customary,  to  speak  of  the  motes  as  rendering 
a  sunbeam  visible  ;  it  is  really  the  beam  whicli 
renders  visible  the  motes.  And  the  more  motes  there 
are,  the  more  there  is  to  see,  naturally  :  hence  smoke 
in  the  beam  greatly  increise-s  its  liuuinosity,  while 
anything  which  removes  or  expels  the  dust-iiarticles 
destroys  its  luminosity,  leaving  a  clear  dark  channel. 

Now  what  is  the  cause  of  this  dust-free  syiace  !  The 
first  idea  was  that  the  dust  is  burned  and  destroyed 
by  the  flame.  liut  this  explanation  is  negatived  by 
using  a  moderately  warm  body,  say  a  hot  kettle,  and 
noticing  that  above  this  also  the  dark  space  is  per- 
fectly distinct,  though  narrow. 

Dr.  Frankland  next  suggested  that  much  of  visible 
dust  consisted  of  moisture,  and  that  it  was  dried  and 
rendered  visible  by  warmth.  Both  ex])lanations  can 
be  at  once  disproved  by  replacing  common  miscel- 
laneous dust  of  unknown  origin  by  a  carefully  chosen 
smoke,  .say  that  of  burnt  magnesium,  which  is  cer- 
tainly neither  volatile  nor  combustible. 

Finally,  Dr.  Tyndall  suggested  an  ingenious 
mechanical  explanation,  that  the  air  was  drugged  up 
in  convection  currents  faster  than  its  supjiorted  dust, 
which  consequently  got  left  behind  ;  and  with  thi.s 
ho  was  content. 

So  the  matter  rested  until  1881,  when  Lord  Ray- 
leigh  re-examined  the  phenomenon,  "  not  feeling 
satisfied  with  the  explanation  given  by  the  dis- 
coverer," and  conclusively  established  the  inefficiency 
not  only  of  all  ready-made  hypotheses  concerning  it, 
but  also  of  those  whicli  occurred  to  himself.  .A  most 
interesting  reversal  of  the  experiment  was  made  by 
Lord  Rayleigh,  for,  instead  of  holding  a  warm  body 
under  the  beam,  he  held  a  cold  body  above  it,  and 
witnessed  the  formation  of  a  down-streaming  dark 
plane  of  great  sharpne-fs,  bordered  liy  bright  fringes 
of  extra  dusty  air,  which  he  attributed  to  the  dew- 
point  being  passed,  and  the  con.sequent  condensation 
of  moisture  upim  dust-nuclei. 

Throe  years  ago  1  took  up  the  subject,  and,  with 
the  active  co-operation  of  tlie  late  Mr.  .1.  \V.  Clark, 
then  acting  as  Demonstrator,  re|ieated  all  known 
experiments  with  minute  care,  in  order  to  find  out 
the  cause  of  the  singular  phenomenon. 

The  results  of  this  research  are  numerous  ;  I  can 
do  no  more  than  summarise  a  few  of  them  to-night, 
though  I  believe  that  some  of  them,  if  followed  up, 
would  lead  to  results  of  considerable  interest.  The 
first  thiu.g  we  observed  was  that  the  ascending  dark 
plane  was  the  extension  and  uiistreaming  of  a  dust- 
free  CDfit  which  invested  the  surface  of  the  warm 
body,  and  which  was  really  the  essential  part  of  the 
lihenomenon,  the  dark  ])lane  being  merely  an  uji- 
stroaniing  extension  of  it.  From  gently  warm  bodies 
the  upstreaining  dark  plane,  being  made  by  the 
uniting  of  two  coats,  one  from  either  side  of  the 
body,  is  easier  to  see  than  the  coats  themselves,  but 
they  are  usually  quite  distinct,  and  on  the  average 
mav  be  taken  as  about  the  hundredth  of  an  inch 
thick. 

A/ipfarance  of  C<inl  awJ  Plane  .•'/wtm  bi/  Dingntm 


ov.29,if    THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


573 


(Figs.  1  and  1a).— Round  red-hot  bodies  the  coat  is 
obtrusively  evident.  We  first  observed  the  coat  on 
the  concave  side  of  a  hemi-cylinder  of  sheet  cooper. 
We  tried  this  shape  in  order  to  disprove  Lord  Ray- 
leigh's  suggested  explanation  that  the  dust-freenes.s 
might  be  due  to  the  curvature  of  the  stream- lines 
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and  centrifugal  force.  This  idea  it  does  disprove 
most  elfectively,  for  the  curvature  being  negative  on 
the  inside  of  the  cylinder,  dust  ought  to  be  thrown 
towards  the  body,  instead  of  being  kept  well  away 
from  it,  as  in  fact  it  is  (Fig.  2). 

Lantern  Slide  of  Planes.— It  is  not  easy  to  project 
the  actual  dark  coat  and  plane  on  to  a  screen,  because 
the  light  from  the  du.st  particles  is  but  feeble  ;  but  it 
is  possible  to  send  a  beam  along  the  rod,  instead  of 


;  Shadow. 


Fig. 


across,  and  to  show  that  the  dust-free  space  is  more 
transparent  than  the  surrounding  smoky  air.  In 
this  way  a  projection  of  thick  coat  and  plane,  in 
light,  upon  the  screen,  is  easily  made. 

Experiment.— A  platinum  wire  a  few  inches  long  is 
stretched  across  a  glass  box,  and  arranged  to  be 
pulled  straight  at  all  temperatures.  A  parallel  beam 
is  sent  exactly  along  the  wire,  and  through  a  lens, 
the  box  is  filled  with  brown  paper  smoke,  and  a  few 
Grove  cells  applied. 

In  trying  this  experiment  one  often  finds  a  copy 
of  the  appearance  imprinted  upon  the  glass  wall  of 


I  the  box  in  smoke,  and  this  dust-graph  also  serves  to 
I  illustrate  the  phenomenon. 

[Projection  on  screen  of  dust-graph  formed  on  a 
vertical  glass  plate,  where  the  end  of  a  hot  rod  is 
held  against  it  in  still  dusty  air.] 

It  may  be  convenient  here  to  state,  at  least  roughly, 
the  line  of  explanation  to  which  we  have  ultimately 
been  compelled.  We  regard  it  as  quite  certain  that 
the  facts  serve  as  another  illustration  of  the  kinetic 
theory  of  gases,  of  the  same  kind  as  Mr.  Crookes's 
radipmeter.  The  dust  particles  are  kept  out  of  con- 
tact with  the  warm  body  by  means  of  a  differential 
molecular  bombardment  on  their  surfaces.  True, 
the  thickness  of  the  coat  is  far  larger  than  the  mean 
free  path  of  a  molecule  at  the  corresponding  pressure  ; 
and  accordingly  no  body  as  big  as  a  radiometer  vane 
could  at  that  distance  be  acted  upon  ;  but  Professor 
Osborne  Reynolds  has  shown  that  very  minute  bodies 
are  susceptible  to  a  bombardment  at  much  greater 
distances  ;  and  it  is,  I  think,  in  accord  with  his 
theory  that  dust  particles  should  be  repelled  from 
hot  bodies  over  a  measurable  distance  even  at  ordi- 
nary atmospheric  pressure,  although  radiometer 
vanes  would  only  be  acted  upon  at  a  pressure  of  a 
thousandth,  or  .something  approaching  a  millionth,  of 
an  atmosphere.  I  do  not  say  that  this  explanation 
is  yet  complete,  and  I  am  not  aware  that  anyone  has 
adiipted  it.  It  is,  however,  pretty  clear  that  there 
will  be  an  outward  pressure  from  the  surface  of  a  hot 
body,*  so  long  as  the  air  near  it  is  getting  warmer  : 
and  if  convection  currents  are  allowed,  the  air  near  a 
hot  body  is  continually  in  the  state  of  getting 
warmer. 

The  main  facts  which  we  assured  ourselves  of  may 
be  thus  briefly  summarised. 

1.  The  dark  plane  becomes  visible  over  a  cylindri- 
cal thermometer  bulb  indicating  a  temperature  only 
half  a  degree  warmer  than  the  air. 

2.  The  dark  coat  becomes  just  visible  round  a  body 
one  degree  hotter  than  the  air  ;  at  two  degrees  it  is 
distinct ;  and  at  five  degrees  it  is  fairly  thick. 

3.  The  coat  enlarges  with  diminished  pressure,  and 
narrows  when  the  pressure  is  increased. 

4.  In  hydrogen  the  coat  is  thicker,  and  in  carbonic 
acid  thinner,  than  in  air. 

5.  If  volatile  smoke  like  volatilised  camphor  is 
used,  the  coats  become  thicker,  though  less  sharply 
defined. 

6.  Round  a  rod  of  camphor  in  ordinary  smoke  the 
dust-free  coat  is  extra  thick,  owing  to  the  extra 
bombardment  of  evaporation. 

7.  Round  cold  bodies  the  coat  is  practically  absent, 
especially  on  the  top  of  the  body  ;  and  if  the  cold  is 
too  great  no  descending  dark  plane  is  formed  :  only  a 
bright  one. 

8.  Liquids  containing  solid  powder  in  suspension 
{e.g.,  dried  ferric  oxide  in  water)  form  a  very  narrow 
dark  plane  over  a  moderately  warm  cylinder.  But 
the  thickne.ss  of  the  plane  is  so  slight  that  it  is  diffi- 
cult to  observe,  and  it  gets  thinner  with  increase  of 
temperature,  instead  of  thicker,  as  in  the  case  of 
gases  ;  hence  the  experimental  rod  in  a  liquid  must 
be  only  gently  warmed. 

The  formation  of  a  descending  dark  plane  in  dusty 
air  below  a  moderately  cool  body  is  singular,  for  it 
would  not  natm'ally  have  been  expected  on  the  bom- 
bardment hypotheses.  The  dust  particles  must  be 
driven  towards,  instead  of  away  from,  a  cold  body  ; 
and  this  fact  is  obtrusively  evident,  from  the  fact 
that  such  a  body  becomes  quickly  covered  with  soot 

*  See  for  instance  some  experiments  of  Mr.  Crookes  on 
repulsion  by  hot  surfaces,  described  in  Xature,  vol.  xv. 
page  301, 
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in  an  atmosphere  of  MgO  or  other  smoke,  while  a 
warm  body  remains  clear. 

It  is  easy  to  illustrate  this  fact  liy  two  black  coni- 
cal flasks,  one  full  of  hot  water,  the  other  of  cold, 
both  imt  under  a  bell-jar  of  tliick  white  smoke.  In 
about  five  minutes,  if  they  be  taken  out,  it  will  be 
found  that  the  hot  one  is  nearly  free  from  soot,  the 
cold  one  covered  as  with  hoar-frt>st. 

Mr.  .\itken,  of  Edinburgh,  has  also  observed  this 
fact,  and  has  pointed  out  that  it  explains  the  dejio- 
sition  of  soot  in  chimney.s,  and  ot  lampblack  on  cold 
glass.  Mr.  Aitken's  paper  in  the  Transactions  of  the 
Royal  Society  of  Edinburgh  for  1884,  is  a  most 
comprehensive  and  lucid  account  of  all  this  jiait  of 
the  suliject.  His  work  was  concurrent  with  ours,  as 
related  in  the  "Philosophical  Magazine  "  for  1884,  and 
it  is  better  described. 

Bodies  colder  than  the  air  in  contact  with  them 
have  the  dust  in  it  bombarded  on  to  them  ;  as  is 
well  seen  on  a  wall  above  hot-water  pipes,  or  on  a 
ceiling  above  a  gas-jet.  Smoking  of  the  gas-jet  will 
of  course  provide  more  material  to  be  deposited,  but 
the  dust  and  smoke  naturally  (or  unnaturally)  in  the 
air  are  usually  ample  to  effect  a  .sutiicieiit  blackening, 
over  even  a  perfectly  clear  flame.  An  incandescent 
electric  lamp  hung  a  foot  or  .so  under  a  white  ceiling 
will  similarly  cause  a  small  black  patch. 

In  rooms  warmed  by  radiation  (ojien  fire  or  sun- 
light), objects  are  warmer  than  the  air  and  keep  much 
dust  off  themselves  ;  though  the  bondjardment  may 
not  be  sufhciently  vigorous  to  overcome  the  gravita- 
tion of  the  larger  dust  jiarticles,  especially  over  a  fiat 
horizontal  surface,  where  convection  is  sluggish. 

In  stove-heated  rooms  things  are  liable  to  be  colder 
than  the  air,  and  thus  get  exceedingly  dusty. 

The  cause  of  the  clearing  of  smoky  air  insi<le  a 
bell-jar  by  the  introduction  of  a  hot  platinum  wire,  or 
other  hot  body,  as  observed  by  Tyndall,  who  called  it 
calcining  of  the  dust,  is  now  manifest :  the  dust  is 
bombarded  on  to  the  sides  and  Hoor  of  the  vessel  by 
the  warmed  air.  The  self-formed  picture  of  dark 
coat  and  plane  formed  on  a  gla.ss  surface  when  the 
end  of  a  hot  cylinder  is  held  against  it  is  similarly 
completely  explicable. 

But,  it  may  be  asked,  if  dust  gets  driven  towards 
cold  bodies  instead  of  away  from  them,  how  is  it 
that  any  dark  or  dust-free  ))lane  forms  beneath  thcm1 
At  very  low  temperatures  I  believe  it  does  not,  but 
rather  a  bright  or  dusty  layer  forms  instead.  From 
a  rod  a  few  degrees  below  the  air  a  fine  dark  plane 
is  visible,  however,  edged  by  two  bright  ones.  I  do 
not  know  what  Lord  Rayleigh's  view  of  this  descend- 
ing plane  is,  but  it  may  be  due  to  the  gravitative 
settling  of  the  dust  through  the  air  immediately  be- 
neath the  cold  body  ;  a  thing  which  is  shown  to  occur 
by  the  existence  of  a  tliin  dark  lialf-coat  formed 
underneath,  but  not  above,  such  a  rod,  and  by  the 
deposit  of  dust  on  its  ujiper  surface.  The  rod  shelters 
the  air  immediately  beneath  it  from  the  shower,  and 
so  a  layer  of  clear  air  forms  and  streams  downward 
continuously.  If  the  downward  convection  currents 
are  too  rapid  the  settling  has  not  time  to  occur,  and 
no  dark  plane  is  visible. 

The  original  plan  of  experiment  included  a  series 
of  measurements  of  the  thickness  of  the  dark  coat 
at  different  temperatures  (both  excess  and  absolute), 
at  diti'erent  pressures,  and  in  different  kinds  of  gas. 
This  researcli  Mr.  Clark  had  indeed  begun  to  arrange 
for,  but  his  untimely  death  last  \  ear  cut  short  this 
part  of  the  investigation.  Another  very  neces.sary 
thing  is  to  see  how  it  varies  with  size  of  dust  (lar- 
ticles.  ileanwhile  I  had  devoted  myself  to  deve- 
loping a  branch  of  the  subject  which  we  had  acci- 
dentally hit  upon  in  the  course  of  testing  one 
hypothesis  which  had  at  an  early  stage  occurred  to  us 


as  perhaps  a  clue  to  the  cause  of  the  phenomenon  of 
the  dust-free  plane.  We  thought  it  po.ssible  that  air 
in  streaming  over  the  surface  of  the  .solid  might  get 
electrified,  and  that,  from  air  so  electrified,  dust 
might  somehow  be  expelled.  To  test  this  hypothesis, 
we  purposely  electiitied  the  rod,  jiositively  and  nega- 
tively, to  see  what  happened.  A  hundred  volts  or 
two  produced  a  barely  noticeable  effect ;  positive 
electrification  causing  a  slight  widening,  negative 
electrification  a  slight  narrowing  of  the  dust-free 
coat.  J)Ut  as  .soon  as  the  potential  rose  to  a  few 
thousand  volts,  and  lirush  discharge  began  to  be 
possible,  a  very  violent  and  remarkable  effect  was 
noticed ;  the  dark  coat  widened  enormously  and 
tumultuously,  and  the  whole  box  was  rapidly 
cleared  of  smoke. 

To  specially  observe  this  new  phenomenon  is  very 
easy.  Fill  a  bell-jar  with  any  kind  of  smoke  : 
tobacco,  camphor,  turpentine,  magnesia,  amnionic 
chloride,  amnionic  sulphite,  brown  iiajjcr,  steam, 
phosphoric  oxide,  lead  fume,  zinc  fume,  no  matter 
what,  and  then  discharge  electricity  into  it  from  a 
point  cdunected  with  a  Voss  or  Wiinshurst  machine, 
the  other  jiole  of  which  is  connected  with  the  ground 
or  with  the  base  of  the  bell-jar. 

In  a  .second  or  two,  aggregation  of  the  sninke  par- 
ticles sets  in,  they  form  in  masses  or  flakes  along  the 
lines  of  force,  and  in  another  instant  the  jar  is 
clear  of  smoke  ;  it  has  all  been  condensed  on  the 
sides  and  floor  of  the  vessel.*     [Experiment.] 

The  kind  of  smoke  used  is  iiuite  immaterial,  it  is 
all  acted  u|ion  in  the  same  way,  but  to  make  the 
effect  visible  to  an  audience  ;  it  is  better  to  u.se 
something  which  does  not  dirty  or  render  opacjue  the 
gla.ss.  Burning  magnesium  ribbon  makes  a  very 
good  and  clean  smoke.  For  experiments  on  a  large 
scale  a  cheap  smoke  is  obtained  by  burning  sulphur 
in  the  neighbourhood  of  a  pan  of  ammonia.  Whether 
positive  or  negative  electricity  be  used  seems  to  make 
no  difference. 

Instead  of  a  single  point,  a  double  set  of  points 
may  be  used,  each  connected  with  one  pole  of  the 
machine.  A  round  knob  will  act  instead  of  a  point, 
but  not  so  quickly.  Brush  discharge,  or  anything 
that  electrifies  the  air  itself,  is  the  most  effectual. 
When  a  knob  or  pair  of  knobs  is  used,  the  lines  of 
force  are  interestingly  maiiped  out  by  the  dust-flakes. 

The  cause  of  the  phenumeuon  is  manifest  enough. 
The  electrified  or  polarised  particles  attract  each 
other,  and  are  attracted  by  the  opposite  ))olos,  just 
as  iron  filings  are  influenced  near  a  magnet. 

In  thinking  over  what  manifestations  of  this  aggre- 
gating power  of  electricity  were  already  known,  the 
beautiful  observations  of  Lord  Itayleigh  on  water- 
jets  occurred  to  me  ;  though  the  cause  in  this  case 
is  not  so  clear.  The  experiment  is  not  so  well  known 
as  it  should  be,  and,  being  an  extremely  siiujile  one, 
I  venture  now  to  show  it.  A  vertical  water-jet  two 
feet  high,  from  an  opening  m\5  inch  in  diameter, 
scatters  into  drops  and  falls  as  a  shower  of  rain  ; 
but  hold  a  piece  of  rubbed  sealing  wax  a  yard  or  so 
distant  from  the  place  where  the  jet  breaks  into 
drops,  and  they  at  once  cease  to  .scatter  ;  they  fall  in 
large  blobs  as  a  thunder-shower. 

[Exjieriment.  The  rain  may  be  allowed  to  patter 
on  to  paper,  when  the  difference  in  sound  is  very 
distinct.  The  air  should  be  free  from  electricity 
beforehand,  as  thejet  is  extremely  sensitive  ] 

Clouds  can  probalily  be  caused  to  rain  by  dis- 
charging electricity  into  them  ;  at  any  rate  a  cloud 


•  I\'ote  addeil  Jiilil,  188G.— My  attention  has  just  liccn 
drawn  lo  a  paragraph  in  " 'I  he  Mechanics'  Magazine "  for 
November,  18.i0.  wliercin  it  appears  that  Hiia  phenomenon  was 
at  tliat  time  ohservcii  by  a  Mr.  ('.  I''.  Uuitaril ;  u  fact  of  wliich 
I  liad  been  unite  i);norant. 


Nov.  29. 1886.]     THE  JOUBNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


575 


of  steam  in  a  bell-jar  rapidly  turns  into  iScotcli 
mist  or  fine  rain,  and  .so  disappears. 

[Hxjieriment.  Insulation  in  this  case  is  a  slight 
difficulty,  but  it  is  easily  managed.] 

To  make  a  thick  mist  or  fog  it  is  sufficient  to  intro- 
duce a  scrap  of  burning  sulphur  under  the  bell-jar; 
instantly  the  country  mist  becomes  more  like  a 
town  fog,  but  this  also  is  rapidly  dispersed  by  elec- 
tricity.    [Experiment! 

I  have  ventured  to  think  it  possible  that  the  coagu- 
lation or  combination  of  oppositely  charged  dust  par- 
ticles is  a  gross  imitation  of  the  cohering  of  oppositely 
charged  atoms  in  a  chemical  compound.  When  nitro- 
gen and  hydrogen  are  subjected  to  sparks  they  unite 
gradually  into  ammonia.  When  a  bru.sh  discharge 
pa.sses  into  o.xygen  it  aggregates  into  ozone,  as  is  well 
known  from  the  smell  near  an  electrical  machine  in 
action.  Such  actions  (especially  the  latter)  do  seem 
to  me  of  the  same  nature  as  the  aggregation  of  charged 
smoke  jiarticles,  thougli  far  more  refined.  The  size 
of  a  smoke  particle  is  not  great,  but  it  is  enormous 
compared  with  an  atom.  Each  granule  of  a  lycopo- 
dium  cloud  nwy  be  taken  as  containing  pretty 
exactly  one  trillion  molecules.  Asmoke  particle  is  a 
good  deal  smaller  than  a  lycopodium  granule,  but  not 
incomparably  smaller.  It  is  because  of  the  minute- 
ne.ss  and  the  interleaved  arrangement  of  oppositely 
charged  atoms  in  a  compound,  that  its  electrical 
capacity  is  so  enormous  ;  so  that  ten  billion  units  of 
each  kind  of  electricity  can  be  stowed  away  among 
the  atoms  of  a  milligrm,  of  water,  without  raising  the 
potential  of  each  aliove  a  volt  or  two.* 


Fig.  3. 


Two  hell-jars  as  uud  for  smoke  and  fori  condensation 
in  lecture  experiments.  The  one  irith  the  point  let  in 
at  top  IS  for  anij  dry  smnke  ;  the  other  is  for  an//  damp 
or  acid  smoke.  Insulation  is  in  this  latter  case  quite 
outside  the  chainher,  anil  the  rod,  siuathed  in  c/lass  or 
f/uttapercha,  enters  tkrougli,  a  vide  hole  in  the  base- 
hoard.  The  little  fash  is  onlij  to  catch  drip.  The 
ivory  hall  is  to  he  illuminated  by  a  beam  of  lUjht,  and 
to  shitie  tlirowjh  the  fog  as  it  clears. 

Application  of  the  Coagulating  Power  of 
Electricity  to  Practical  Purposes. 
In  many  industries  the  presence  of  fine  dust  or  fume 
suspended  in  the  atmosphere  is  highly  objectionable, 
sometimes  because  of  the  poisonous  or  dangerous 
nature  of  the  dust,  sometimes  because  it  is  valuable 
and  apt  to  escape  and  be  wasted. 

•  In  connection  with  this  part  of  the  subject,  see  Britisli 
Association  Report  for  18S5  (Aberdeen),  page  74i.  wliere  an 
electrostatic  theory  of  cliemistry  is  discussed. 


In  Hour  mills  and  coal  mines  the  fine  dust  is 
dangerously  explosive.  In  lead,  copper,  and  arsenic 
works  it  is  both  poisonous  and  valuable. 

Mr.  Alfred  Walker,  of  Walker,  Parker  &  Co.,  first 
informed  me  of  the  difficulty  which  lead  smelters 
labour  under  in  condensing  the  fume  which  escapes 
along  with  the  smoke  from  red-lead  smelting  furnaces, 
and  he  wished  to  put  an  electrical  process  of  conden- 
sation to  the  test  on  a  large  scale. 

The  devices  which  are  in  use  at  different  works  to 
collect  or  condense  this  fume  are  very  numerous,  and 
some  of  them  very  cumbersome. 

At  ]5agillt  the  method  u.sed  is  a  large  flue  two  luilei; 
long,  coiled  uji  in  the  side  of  a  hill  between  the  fur- 
nace and  the  chimney  ;  much  is  retained  in  this  flue, 
but  still  avisible  cloud  of  white  lead  fume  continually 
escapes  from  the  top  of  the  chimney. 

The  only  difficulty  in  the  way  of  depositing  fume 
in  the  flue  by  means  of  a  sufficient  discharge  of  elec- 
tricity, is  the  violent  draught  which  is  liable  to  exist 
there,  and  which  would  blow  away  mechanically  any 
deposited  dust.  In  some  ways  the  blast  may  be 
helpful,  for  instance  by  keeping  the  electrical  points 
clear  and  preventing  local  clogging  ;  but  a  large 
chamber  must  bo  provided  somewhere  for  the  coagu- 
lated flakes  of  dust  to  .settle  and  remain  in  calm. 

The  plan  I  suggest  at  present  is  to  line  a  certain 
portion  of  the  interior  of  a  flue  with  spikes,  and  then 
to  hang  in  the  middle  of  it  wire  netting,  well  iiisula- 
ted,  and  studded  all  over  with  ragged  edges  and 
points.  It  may  be  suspended  lengthways  in  the  flue. 
If  the  chamber  be  very  large,  it  may  be  well  to  have 
a  number  of  long  prickly  nets,  arranged  parallel  to 
each  other,  and  kept  alternately  positive  and  negative. 

The  insulation  of  the  suspended  conductor,  what- 
ever its  shape,  has,  of  course,  most  carefully  to  be 
arranged  ;  everything  depends  upon  that. 

[Experiment  showing  the  action  of  an  electrical 
point  held  above  a  model  chimney  emitting  smoke. 
Its  first  eft'ect  is  to  destroy  or  reverse  the  draught ; 
but  if  the  chimney  be  itself  provided  with  points  at 
the  top,  and  an  electrifled  cap  be  held  over  it — e.<i., 
a  small  sheet  of  prickly  wire  gauze,  the  draught  is 
assisted,  and  the  smoke  is  mainly  condensed.] 

I  do  not  regard  this  as  a  good  method  of  dealing 
with  smoky  chimneys.  The  right  way  to  deal  with 
them  is  to  abolish  them  — i.e.,  to  make  combustion  so 
jierfect  that  no  unburnt  matter  escapes. 

The  experiment  illustrates,  however,  that  smoke 
can  be  caught  and  deposited  on  the  wing. 

[Special  apparatus  for  producing  and  condensing 
quantities  of  smoke  was  next  shown  in  action.  It 
could  be  kept  electrified  by  a  small  Yoss  machine. 
After  a  lecture  in  London  I  had  an  opportunity  of 
trying  j\Ir.  Wirnshurst's  H-plate  machine  on  the  smoke 
chamber,  and  the  rapidity  with  which  it  was  cleared 
was  surprising.  Ilougbly  speaking  it  might  be  called 
instantaneous.] 

When  such  a  machine  as  this  of  Mr.  Wirnshurst's 
comes  to  be  used,  one  may  hope  to  make  an  impres- 
sion on  fume  produced  on  a  manufacturing  scale. 
But  further  data  in  this  direction  are  desirable. 
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C.  Kstcourt. 
H.  Grimshaw. 
Peter  Hart. 
Dr.  Gerland. 

J.   Carter-Bell, 


CHAIRMAN'S   ADDRESS. 

The  Chairman  :  It  is  a  pleasure  to  me  to  be  able 
to  be  amongst  you  this  evening  to  open  the  Fourth 
Session  of  our  !Manche.ster  Section  of  the  Society  of 
Chemical  Industry,  and  I  must  first  ask  your 
kind  attention  to  some  remarks  of  a  personal  char- 


Fki.  4. 


Natm-e,  xv.  p.  302  (1877),  Crookes  (Repulsion  by  Hot 

Surface). 
Phil.    Trans.   1879,    ii.    p.   727,  O.sborne   Reynolds 

(Dimensional  Proi)erties  of  Cases). 
Proc.  Roy.  Soc.  March  and  May,  1879,  and  June,  1882, 

Lord  Rayleigh  (Liquid  Jets). 
Brit.  Assoc.  Report,   1885,  pp.    744    et    seq.,   Lodge 

(Electrostatic  view  of  Chemical  Action). 


acter.  I  desire  to  thank  the  members  of  this  Section 
and  other  gentlemen,  members  of  firms  in  Manchester 
connected  with  our  chemical  industries,  for  their 
kindness  in  presenting,  as  they  recently  did,  a 
memorial  to  the  Council  of  the  Owens  College, 
asking  that  I  should  continue  in  some  position  con- 
nected with  that  institution.  I  appreciate  the 
confidence  thus  .shown  in  me.    The  terms  in  which 
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the  memorial  is  couched  are  too  flattering,  but  I 
must  say  that  the  expressions  are  not  stronger  than 
my  desires  have  been.  I  have  always  felt  that  in 
this  district,  where  chemical  industry  occupies  so 
important  a  place,  it  is  important  that  the  industry 
should  be  united  with  and  founded  upon  science, 
and  the  efl'orts  which  I  have  made  in  co-operation 
with  my  colleagues,  who  have  so  nobly  assisted  me 
in  the  tuition  at  the  College,  have  always  been  in 
this  direction.  That  the  efl'orts  thus  put  forth  have 
not  been  wholly  unavailing  is  shown  by  the  very 
considerable  number  of  our  pupils  who  now  occupy 
positions  of  trust  and  importance  in  the  chemical 
establishments  of  this  district.  I  need  scarcely  add 
that  it  is  with  great  regret  that  I  find  my  labours,  for 
nearly  thirty  years  as  a  teacher  of  chemistry  in  this 
great  district,  drawing  to  a  close,  and  I  assure  you, 
gentlemen,  and  my  other  friends  in  this  city,  that 
my  interest  in  the  maintenance  of  this  union  of 
science  and  practice  is,  and  will  remain,  as  great 
as  ever.  It  will  always  be  a  pleasure,  as  well  as 
a  duty,  for  me  to  assist  the  cause  of  .scientific 
education  here  and  elsewhere  ;  indeed,  it  is 
the  confident  hope  that  I  may  be  able  to  do  some- 
thing in  this  direction  for  our  common  country 
that  has  induced  me  to  make,  what  is  to  me,  a  con- 
siderable sacrifice  in  entering  public  life.  Again, 
I  beg  heartily  to  thank  all  the  friends  who  signed  the 
memorial.  I  think  1  may  congratulate  the  Society 
on  what  appears  to  be  an  improvement  in  the  general 
trade  of  the  district.  I  don't  know^  whether  that 
improvement  has  as  yet  reached  the  chemical  indu.s- 
tries,  but  I  cannot  help  thinking  it  will  do  so  soon. 
In  connection  with  this  matter  I  wish  to  bring  under 
your  notice  a  subject  which  I  think  of  great  import- 
ance to  the  chemical  industries  of  this  district.  I 
refer,  as  you  will  easily  understand,  to  the  proposed 
Manchester  .lubilee  E.xhibition.  I  wish  to  refer 
specially  to  Section  III.,  which  is  set  apart  for 
chemical  and  allied  industries.  The  worthy  vice- 
chairman  of  our  Society,  Mr.  Ivan  Levinstein,  is 
chairman  of  the  committee,  and  a  more  active, 
painstaking  head  of  a  committee  of  that  kind  could 
not  have  been  found.  Associated  with  Mr.  Levin- 
stein are  many  distinguished  gentlemen  interested 
in  chemistry  and  its  applications.  The  intention  of 
the  committee,  I  understand,  is  to  have  an  exhibition 
of  chemical  products,  chemical  apparatus,  and 
chemical  processes  .such  as,  for  extent  and  perfection 
of  arrangement,  has  never  yet  been  witnessed. 
The  diti'erent  stages  of  manufacture,  from  the  raw- 
material  to  the  finished  article,  will  be  carefully 
shown.  I  hope  the  Manchester  industrial  chemists 
will  put  their  best  foot  foremost  and  assist  the 
Exhibition  authorities  to  show  the  great  strides  that 
have  been  made  by  the  chemical  manufactures  of 
this  district  during  the  last  fifty  years.  Some  idea 
of  the  extent  of  the  section  of  the  Exhibition  in 
which  they  are  particularly  interested,  may  be  formed 
from  the  fact  that  the  sjjace  set  apart  for  it  is  48,000 
Square  feet.  The  section  has  been  divided  into 
seventeen  classes,  and  if  a  good  representation  of  the 
various  classes  can  be  secured,  the  E.xhibition  will 
be  a  better  one  than  has  ever  been  seen  before.  I 
hope  the  members  of  the  Society  will  do  what  they 
can  to  make  the  Exhibition  second  to  none  that  has 
yet  been  held.  Looking  at  the  matter  from  a  pounds, 
shillings,  and  pence  point  of  view,  I  think  it  will  be 
worth  your  while  to  take  the  matter  in  hand. 

The  Ch-airman  concluded  his  address  with  a  short 
description  of  the  Chemical  Institute  recently  built  at 
Zurich  at  the  cost  of  £70,000,  in  order  to  show  what 
might  be  done  in  England  if  the  people  had  the 
same  views  as  people  on  the  Continent  with  regard 
to  the  applications  of  science. 


NOTES  ON  A  FEW  CHEMICAL  SUBSTANCES 
RECENTLY  INTRODUCED  INTO  THE 
FIELD    OF    CHEMICAL    INDUSTRY. 

BY   IV.VX    LEVINSTEIN. 

One  of  the  principal  objects  of  our  Society  is  that  of 
keeping  its  members  posted  up  in  the  progress  which 
is  being  made,  not  only  in  scientific,  but  more 
especially  in  industrial  chemistry.  With  this  object 
in  view  I  desire  to  direct  your  attention  to  the  follow- 
ing-chemical compound.s — viz.,  salol,  lanolin,  and 
antifebrin,  which  have  lately  become  of  industrial 
and  also  of  medicinal  iini)ortance. 

Commencing  with  salol — the  new  antirheumatic 
liitr  excellence — I  may  just  state  that  I  am  aware  that 
attention  has  already  been  called  to  it  by  Mr.  Moss. 
in  a  paper  read  before  the  British  Pharmaceutical 
Conference,  held  on  September  1  ;  that  gentleman 
was,  however,  under  the  erroneous  impression  that 
the  process  of  its  manufacture  was  a  secret,  and  was 
not  aware  that  it  was  the  .subject  of  a  patent ;  and 
this  fact  will  serve  as  a  justification  for  further 
referring  to  this  very  interesting  and  valuable 
substance. 

Salol  was  produced  about  three  years  ago,  by 
Professor  Xencki,  who  also  investigated  its  physiolo- 
gical properties.  To  Dr.  H.  Sahli,  however,  is  due 
the  credit  of  having  first  practically  applied  it  to 
medicinal  purpo.ses ;  and  the  re.sults  which  he 
obtained  were  made  public  by  him  in  the  early  part 
of  the  present  year,  in  a  communication  to  the 
Societe  de  Medicine  et  de  Pharmacie,  at  Berne. 
Nencki  and  von  Heyden's  successors  patented  the 
process  of  the  industrial  manufacture  of  salol  in  Ger- 
many, England,  and  other  countries  about  three  or 
four  months  ago,  and  transferred  the  right  of  manu- 
facture to  three  continental  firms — viz.,  Messrs. 
Durand  k,  Huguenin,  of  Basel  :  Dr.  vonf  Heyden's 
successors,  of  Dresden  ;  and  E.  Schering,  of  Berlin. 
The  complete  specification  of  the  British  patent.  No. 
8018,  1886,  has  not  been  filed,  and  no  copy  of  it  is 
obtainable,  while  the  German  specification  has  not 
yet  been  printed.  According  to  the  inventors,  there 
are  within  their  knowledge  three  modes  of  practically 
eftecting  the  industrial  production  of  salol — viz., 

1.  Heating  salicylic  acid  and  phenol  or  naphthol 
with  phosphorus  pentachloride  or  phosphorus  oxy- 
chloride. 

2.  Melting  the  sodium  or  other  metallic  compounds 
of  the  salicylic  acid  and  phenol  or  naphthol  together, 
with  phosphorus  pentachloride  or  phosphorus  oxy- 
chloride. 

.3.  Treating  with  phosphorus  pentachloride  or 
phosphorus  oxychloride  the  crude  product  of  the 
reaction  obtained  in  the  manufacture  of  salicylic  acid. 

This  last  mode  is  probably  the  most  likely  to  pro- 
duce the  most  economical  results.  The  general  re- 
action may  be  stated  to  be  as  follows  : — 

When  fatty  or  aromatic  acids  are  heated  with 
phenol  or  naphthol  in  presence  of  a  dehydrating 
agent,  such  for  instance,  as  phosphorus  oxychloride, 
acid  ethers  are  formed.  Thus,  if  molecular  quantities 
of  salicylic  acid  and  phenol  are  melted  together,  and 
this  mass  heated  with  phosphorus  oxychloride,  at 
from  120"  to  130"  C,  the  salicylic  phenol  ether  or 
phenol  salicylate,  "salol,"  HO.CnHiCO.OCr.H5,  is 
obtained. 

2(HO.CcHiCO.OH)-f2(CoH,'.OH)-)-POCl3 

=2(HO.C„HiCO.OC„H3)-hHPOa  +  3HCl. 

Salicylpbenj iether  (salol). 

Under  the  same  conditions  the  resorcinol  salicylic 
ether  may  be  obtained,  if  the  phenol  is  replaced  by 
resorcinol. 
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The  reaction  is  eifected  in  a  simpler  manner,  and 
gives  a  better  yield  if  in  place  of  free  salicylic  acid 
and  phenol  their  sodium  or  other  metallic  salts  are 
used,  as  the  following  equation  will  explain  ; — 

2(HO.C„H.CO.ONa)  +  2(C„H5.0H)  +  rOCl3  = 
2(HO.C„HiCO.OC„H,)  +  NaP03+NaCl  +  2HCl,  or 
2(HO.C„H,CO.ONa)  +  2(C,;H,.6Na)  +  POCl3= 
2(HO.CoHiCO.ONa) +  NaP03  +  3(NaCl). 

Instead  of  phosphorus  osychloridc,  phosphorus 
pentaehloride  may  be  substituted. 

In  place,  however,  of  commencing  with  free  salicylic 
acid,  the  salicyljihenolether  (salol)  may  be  produced 
by  taking  the  crude  product  of  reaction,  as  obtained 
in  the  process  of  manufacturing  salicylic  acid  accord- 
ing to  the  following  formula  :— 


2(C„H,.0Na)-i 


C0.>=Na0.C„HiC0.0Na 

+  CnH50H 


This  mixture,  after  being  allowed  to  cool,  is  treated 
either  with  phosphorus  oxychloride  or  phosphorus 
pentaehloride,  when  the  process  may  be  explained  by 
the  following  eijuation  : — 

4(C,iH:,.0Na)+2(C0..)  +  P0Cl, 
=2{HO.C„HiCO.OO„H,)+NaPO..>  +  .3(NaCl). 

Finally,  the  process  may  be  effected  by  first  heating 
for  some  time  in  closed  vessels  a  mixture  of  phenol 
carbonate,  sodium  hydrate,  and  jihenol  at  180'  to  200', 
allowing  it  to  cool  a  little,  and  then  treating  the  mass 
as  above  described  with  phosphorus  oxychloride  or 
phosphorus  pentaehloride. 

-  The  information  available  with  regard  to  salol  is 
naturally  scanty,  as  the  article  itself  is  comparatively 
of  recent  origin,  and  its  manufacture  was  only  com- 
menced within  the  last  few  months.  All  that  has 
been  published  is  more  or  less  an  abstract  of  the  com- 
munication of  Dr.  Sahli,  who,  however,  chiefly  con- 
lined  himself  to  its  therapeutic  properties.  Dr.  >Sahli's 
experiments  thu.s  far  go  to  prove  thitt  salol  is  a 
valuable  antiseptic  antipyretic  and  antirheumatic. 
He  especially  remarks  on  its  great  efficiu-y  in  rbeunia- 
tism,  and  on  this  point  I  can  confirm  his  far  greater 
experience  by  a  single  instance  which  happened  to 
fall  under  my  personal  observation.  A  friend  had 
been  suffering  for  a  lengthened  period,  extending  over 
several  years,  from  chronic  rheumatism  of  the  joints; 
and  after  having  .spent  more  than  three  months  of  the 
present  year  at  the  best  anti-rheumatic  watering 
jilaces  on  the  Continent,  returned  without  having 
derived  the  benefit  desired.  On  the  contrary,  the 
pains  increased,  and  also  the  swelling  of  the  knee  and 
finger  joints.  Having  read  Dr.  Sahli's  paper, 
I  induced  my  friencl  to  try  salol,  and  its 
beneficial  effect  on  him  has  certainly  been  most 
striking.  In  the  course  of  a  few  days  the  pains 
were  relieved,  and  the  swellings  subsided  imme- 
diately. My  friend  then  discontinued  the  use  of  the 
salol,  but  was  again  inconvenienced  by  the  damp 
and  wet  weather  of  the  early  ])ortion  of  last  month  ; 
he  again  took  the  salol  with  e(|ually  satisfactory 
results,  and  though  it  has  not  yet  entirely  removed  his 
chronic  rheumatism  of  old  standing,  he  is  at  least  in 
the  fortunate  position  of  possessing  a  remedy  wdiich 
will  afford  almost  immediate  relief  from  jiain, 
and  at  once  reduce  the  swelling  of  the  joints.  The 
possession  of  such  a  remedy  is  undoubtedly  a  great 
boon  in  this  damji  climate,  so  unfavcniralile  for  the 
cure  of  rheumatism.  I  may  add  that  my  friend  had 
repeatedly  tried  salicylic  acid,  but  had  in  every  case 
been  compelled  to  discontinue  its  use  owing  10  the 
disturbance  of  the  digestive  functions  which  this 
remedy  unfortunately  iiroduces  with  most  persons. 


Now  salol  is  practically  free  from  this  very  great 

disadvantage,  and  under  ordinary  circumstances  may 
be  taken  for  weeks  twice  or  thrice  daily  in  doses  of 
thirty  grains,  without  producing  any  perceptible 
effect  on  the  digestive  organs.  As  Professor  Nencki 
has  shown,  salol,  being  insoluble,  passes  unaltered 
through  the  stomach,  and  is  only  decomposed  into 
salicylic  acid  and  phenol  in  the  duodenum  by  the 
ferments  of  the  pancreas.  Its  action  on  the  human 
system  is,  therefore,  like  that  of  salicylic  acid  and 
phenol  combined,  with  this  remarkable  difference, 
that  the  latter  may  be  taken  in  the  form  of  salol 
without  ill  effects  in  larger  doses  than  would  be 
possible  if  taken  alone.  Salol  is  also  said  to  be  very 
effective  in  neuralgic  and  other  similar  comiilaints. 
After  taking  salol,  the  urine  has  a  similar  dark  or 
even  black  cob mr  to  that  of  carbol  urine,  but  it  is 
singular  that  this  dark  colour  is  not  present  in  all 
cases,  even  though  comparatively  large  doses  of 
salol  are  taken.  Sahli  attributes  the  valuable 
antipyretic  properties  of  salol  to  some  extent  to 
the  pbenol  which  it  Contains,  and  thinks  that  this 
fact  al-so  accounts  for  its  action  as  an  antirheumatic, 
being  mure  powerful  than  that  of  salicylic  acid. 
Salol  is  further  recommended  as  an  immediate  and 
very  efficient  antiseptic,  and  for  surgical  operations 
it  may  be  found  of  the  highest  value,  as  it  is 
neither  caustic  njir  irritating,  like  phenol  and  salicylic 
acid.  Dr.  Sahli  also  emjiloys  .salol  as  a  dentifrice, 
and  considers  it  to  be,  perhaps,  the  only  one  that  will 
effectually  prevent  the  spread  of  caries  in  the  teeth. 
He  dissolves  salol  in  alcohol,  and  adding  a  small 
quantity  of  this  solution  to  water,  uses  the  milky 
emulsion  for  rinsing  the  mouth.  His  theory  is  that 
small  particles  of  the  insoluble  salol  in  this  finely 
divided  state  become  lodged  in  the  small  crevices  of 
the  teeth,  and  thus  act  for  a  certain  length  of  time  as 
an  antiseptic.  Chemically  as  well  as  physically,  salol 
behaves  in  a  similar  manner  to  fats  ;  it  is  soluble  in 
ether,  alcohol  and  petroleum  spirit  ;  crystallises  in 
large  and  well-developed  crystals,  and  possesses  a  not 
disagreeable  aromatic  smell.  Its  melting-point  is 
43°  C.  The  fact  of  its  possessing  similar  properties 
to  fats,  and  its  solubility  in  petroleum  and  other 
solvents,  renders  it  very  suitable  for  impregnating 
bandages  or  preparing  salol-wool,  as  it  adheres  far 
more  readily  than  salicylic  acid. 

I  think  enough  has  been  said  to  show  that  this 
interesting  substance  may  be  destined  to  play  an  im- 
portant part  in  medicine,  in  hygiene,  and  probably 
in  the  arts  and  manufactures.  I  have  to  thank 
Jlessrs.  Durand  and  Huguenin  for  the  specimen  of 
salol  which  you  have  seen  this  evening,  and  which 
represents  their  commercial  and  absolutely  chemi- 
cally pure  product. 

We  will  now  turn  our  attention  to  the  next 
chemical  substance  which  will  occupy  a  portion  of 
these  fragmentary  notes — viz.,  lanolin. 

Cholestkkix  or  L.ivnolin. 

Cholesterin,  ('.^„H4iO-FH..O,  although  in  a  strict 
.sense  chemically  differing  from  fats,  possesses  very 
similar  physical  properties.  It  is  present  not  only  in 
the  animal  organism  but  also  in  the  vegetable  king- 
dom. Licbreich  has  recently  demonstrated  its  i)re- 
sence  in  the  human  epidermis,  in  hair,  whalebone, 
tortoiseshell,  hornshavings,  feathers  of  geese,  fowls, 
turkeys  and  jiigeons,  bristles  of  the  hedgehog,  hoofs 
and  warty  excrescences  on  the  leg  of  the  horse, 
horny  substance  of  the  sheep's  foot,  etc.  Until  a 
short  time  ago,  however,  the  usual  material  for 
iibtaining  cholesterin  for  scientific  ])urposes  was 
furnished  by  gall-stones,  which  consist  jirincipally  of 
I  cholesterin,  although  many  years  ago  F.  Hartmann 
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and  E.  Schulze  had  already  found  that  the  fat  of 
greasy  wool  (wool-grease)  contained  cholesterin.  In- 
deed, as  far  back  as  1872,  Schulze  described  a  method 
of  ol)taining  cholesterin  from  wool-grease.  He 
heated  the  latter  for  about  twenty  hours  in  a  closed 
vessel  with  alcoholic  potash  lye  at  100"  C,  and  on 
drawing  off  and  evaporating  the  clear  hot  solution, 
mixing  the  residue  with  water  and  treating  it  with 
ether,  he  obtained  two  separate  layers,— the  watery 
layer,  containing  the  fatty  acids  of  the  wool-grease 
as  potash  soaps,  and  the  ethereal  layer,  holding  in 
solution  cholesterin — whicb,  after  evaporation  was 
obtained  pure  by  repeated  crystallisation  of  an  ether- 
alcohol  solution. 

Cholesterin  crystallises  in  thin  nionoclinic  tablets  ; 
it  has  a  neutral  reaction,  being  neither  alkaline  nor 
acid  ;  it  is  free  from  smell  and  tasteless,  insoluble  in 
water,  sparingly  soluble  in  cold,  but  easily  soluble  in 
hot  alcoljol,  ether,  and  chloroform  ;  dissolves  also 
readily  in  fatty  acids  ;  its  melting-point  .is  145°  C, 
and  its  specific  gravity  1'067. 

Profe.ssor  Liebreich  observed  that  cholesterin  fat 
possesses  the  peculiar  property  of  being  able  to 
absorb  more  than  one  hundred  per  cent,  of  water, 
and  this  singular  property  was  denomiiiated  by  the 
great  pharmacologist  Lanosation,  while  the  choles- 
terin mixed  witli  water  was  termed  by  him  lanolin. 
He  also  first  called  attention  to  the  great  therapeutic 
value  of  lanolin,  and  shortly  afterwards  the  indus- 
trial jiroduction  of  pure  lanolin  was  commenced  by 
a  lierlin  firm,*  and  its  manufacture  has  lieen  of  late 
steadily  increasing,  which  is  not  surprising  when  we 
consider  the  valuable  properties  possessed  by  this 
substance.  Indeed,  it  is  impossible  to  foresee  the 
manifold  applications  which  it  may  yet  find  in  medi- 
cine, arts  and  manufacture.s.  Lanolin  is  already 
taking  the  place  of  vaselin,  paraffin  and  lard,  and 
there  is  every  probability  that  before  long  it  will  ex- 
clusively replace  these  substances  for  medical  pur- 
poses. Its  efficiency  in  the  composition  of  plasters, 
salves  and  ointments  has  already  been  established 
beyond  doubt,  and  its  superiority  is  due  to  the  ex- 
traordinary readiness  with  which  it  is  absorbed  by 
the  skin.  While  vaselin,  for  instance,  directly  hin- 
ders the  pas.sage  of  medicaments  into  the  skin, — so 
that  even  some  poisonous  substances  mixed  with 
vaselin  and  rubbed  into  the  skin  produce  neither 
local  nor  general  symptoms  of  poisoning, — on  the 
other  hand,  lanolin  is  absorbed  by  the  skin  with  the 
greatest  ease,  and  this  ready  absorption  is  not  known 
to  belong  in  a  similar  degree  to  any  other  fatty  sub- 
stance. So  marked  is  the  power  of  penetrating  the 
epidermis  possessed  by  lanolin  that,  according  ti)  Dr. 
W.  tr.  Smith,  when  mixed  with  poisonous  drugs, 
such  as  the  toxic  alkaloids,  only  about  half  the 
usual  proportions  should  be  prescribed  in 
ointments.  In  attempting  to  account  for  the 
ready  passage  of  the  lanolin  into  the  skin, 
Liebreich  .  thought  this  property  might  pro- 
bably be  due  to  the  fact  of  its  originating  from 
keratinous  tissue.  Lanolin  may  also  be  advanta- 
geously used  in  place  of  vaselin  in  massnc/e.  It  is 
not  so  smooth  as  vaselin,  but  it  possesses  this  advan- 
tage, that  the  skin,  after  being  rubbed  dry  with  a 
cloth,  still  remains  soft  and  pliant ;  it  is  further 
recommended  in  cases  where  the  epidermis  is  broken, 
as,  for  instance,  in  chapped  hands,  and  is  said  to  be 
very  serviceable  in  the  treatment  of  dandriff  or  .scurf. 
Liebreich,  however,  warns  us  against  many  sub- 
stances sold  under  the  name  of  pure  wool-oil  or 
wool-grease,  which  have  found  their  way  into  trade 
both  before  and  since  the  introduction  of  lanolin. 

*  Messrs.  Jafft5  &  IJarmstacUci'. 


He  considers  these  injurious,  as  they  contain  free 
acids  and  various  other  irritating  substances. 

Besides  the  medical  uses  which  have  been  found 
for  lanolin  during  the  short  period  of  its  existence,  it 
has  also  been  already  introduced  into  various  branches 
of  industry,  such  as  perfumery,  soaps,  creams,  and 
pomades,  also  for  greasing  leather-belting  and  for 
improving  the  pliability  of  leather,  while  (juite  re- 
cently a  Oerman  officer—  Von  Kleist — was  induced 
by  Liebreich 's  discovery,  that  cholesterin  is  present  m 
the  hoof  of  the  horse,  as  well  as  in  the  skin  of  various 
animals,  to  employ  it  with  very  succe.ssful  results  as 
a  lubricant  for  horses'  hoofs. 

The  process  employed  in  the  industrial  manufac- 
ture of  lanolin  is  ba.sed  on  Schulze's  method.  The 
crude  wool-grease  or  wool-oil  (of  which  I  have  here 
a  sample  in  the  bottle  marked  "II.  "),  is  obtained  in 
the  usual  way  by  treating  the  natural  greasy  wool —  . 
specimen  I. — with  .soap  liquors,  and  then  decompos- 
ing these  by  mineral  acids.  According  to  Jaffe  and 
Darmstiidter,  the  crude  wool-oil  contains  about  TO 
per  cent,  (principally  cholesterin),  and  .30  per  cent,  of 
fatty  acids.  The  main  object  of  the  industrial 
chemist  is  to  obtain  from  this  mixture  the  lanolin  in 
a  pure  state,  and  this  difficulty  has  been  successfully 
overcome  by  the  two  Berlin  chemists  just  referred  to, 
who  (according  to  Liebreich)  have  succeeded  in  pro- 
ducing a  lanolin  of  great  purity,  and  to  their  kindness 
I  am  indebted  for  this  collection  of  samples,  showing 
the  ditterent  stages  of  manufacture. 

The  first  operation  consists  in  saponifying  the  fatty 
acids  of  the  crude  wool-grease  by  means  of  caustic 
.soda.  An  emulsion  is  thus  obtained,  which,  on  dilu- 
tion with  water,  gives  the  so-called  wool-milk  (speci- 
men III.).  When  this  milk  is  subjected  to  centrifugal 
action,  it  separates,  like  cows'  milk,  into  so-called 
cream  and  skim-milk.  The  cream  (specimen  IV.) 
contains  the  lanolin,  and  on  precipitation  by  a  lime- 
.salt,  we  obtain  the  crude  lanolin  (specimen  V.).  This 
is  heated,  when  water  separates  from  it,  and  the 
lanolin  is  then  further  purified  from  its  waxy  im- 
purities —  higher-melting  cholesterin  —  which  are 
always  present  in  the  crude  form,  by  a  process  which 
has  been  patented  rpiite  recently.  The  lanolin  is 
much  improved  by  the  removal  of  these  waxy  sub- 
stances, and  the  product  thus  obtained  is  the  Laiw- 
limim  (mhi/dn'nim  (specimen  VI.),  and  this  pure 
anhydrous  lanolin  is  finally  converted  by  being 
kneaded,  with  30  per  cent,  ot  water,  into  LanoJmum 
purissimum  (specimen  VII.). 

In  conclusion,  I  may  add  that  Liebreich,  in  his  in- 
vestigations, in  order  to  ascertain  the  presence  of 
lanolin  or  cholesterin  in  other  fats,  made  use  of  the 
method  first  described  by  Lieberinann  for  proving 
the  presence  of  cholestol,  a  substance  closely  allied 
to  cholesterin,  which  test  consists  (Berichte,  1885,  p. 
180,3)  in  dissolving  the  substance  to  be  tested  for 
cholestol  or  cholesterin  in  as  much  acetic  acid  anhy- 
dride as  will  allow  it  to  remain  in  solution  on  cooling, 
and  then  adding,  droji  by  drop  (cooling  at  the  same 
time),  concentrated  sulphuric  acid.  If  cliolesterin  is 
present,  the  solution  first  turns  pink,  but  .soon  changes 
to  a  fairly  permanent  blue  colour. 

The  following  tests  are  recommended  for  ascertain- 
ing the  purity  of  commercial  lanolin  : — 

1.  If  2-3grms.  of  lanolin  be  put  into  a  small  flask 
with  lOcc.  of  a  30  per  cent,  solution  of  caustic  soda, 
and  the  mixture  be  heated,  red  litmus  paper  placed 
at  the  top  of  the  flask  must  not  turn  blue— disen- 
gagement of  ammonia. 

2.  If  10  parts  of  lanolin  be  heated  with  50  parts  of 
distilled  water  in  a  water-bath,  the  lanolin  must 
separate  as  a  clear  oil.  Impure  lanolin  becomes 
frothy  and  turbid. 
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3.  If  oily,  lanolin  thus  separated  must  be  free  from 
glycerin. 

4.  If  mixed  or  well  rubbed  with  water  on  a  ground- 
glass  plate  with  an  iron  spatula,  the  result  must  be  a 
product  containing  over  100  per  cent,  of  water  ;  and 
if  the  lanolin  emjJoyed  is  pure,  the  kneaded  mass 
will  be  sticky  and  paste-like  ;  but  if  impure,  the  mass 
will  pos.se.ss  a  soap-like  smoothness,  and  will  not 
adhere  to  the  spatula. 

The  last  chemical  substance,  formerly,  and  till 
(juite  recently,  a  preparation  or  specimen  only  figur- 
ing in  the  museum  or  laboratory  of  the  organic 
chemist,  now  an  article  of  chemical  industry,  is  one 
called  "Antifebrin." 

Antifebrin  or  Acetanilide,  CpH,,NO.— It  may  in- 
terest some  of  our  members  to  inspect  the  specimen 
which  I  have  here  of  the  above-named  very  latest 
febrifuge.  It  has  been  known  to  chemists  for  a  con- 
siderable number  of  years.  Acetanilide  is  said  to  be 
far  more  effective  than  quinine  in  the  reduction  of 
fever,  and  even  four  times  more  powerful  in  its  action 
than  antipyrin.  As  its  method  of  preparation  is 
extremely  simple,  and  the  raw  materials  from  which 
it  is  made  not  costly,  its  price  is,  of  course,  very  much 
lower  than  that  of  antipyrin.  I  need  scarcely  add 
that  antifebrin  is  made  by  simply  heating  for  some 
time  aniline  and  glacial  acetic  acid,  and  afterwards 
distilling  the  acetanilide. 

NH,CeH5-HH0.C0.CH,  =  N(C0.CH,)C„H-.H-fH,0. 
—This  specimen    has    been    made    by    ^lessrs.   A. 
Leonhardt  A  Co. 

DISCUSSION. 

Mr.  AVm.  Thomson  said  that  reference  was  made 
to  the  antiseptic  and  antipyretic  properties  of  salol 
and  antifebrin.  There  was  a  general  impression 
that  substances  which  reduced  the  temperature  of 
the  body  during  fever,  such  as  salicylic  acid,  were 
necessarily  antiseptics,  and  that  it  was  due  to  their 
antiseptic  properties  that  the  temperature  of  the 
body  during  fever  was  reduced  ;  that  is  to  say,  that 
the  antiseptic  prevented  the  rapid  development  in 
the  blood  of  the  microbes  which  caused  the  disease, 
and  consequently  the  temperature  fell.  Some  time 
ago  he  obtained  a  sample  of  "antipyrin  "  which  Dr. 
Leech,  of  Owens  College,  informed  him  had  a  greater 
influence  in  reducing  the  temperature  in  fevers  than 
salicylic  acid.  He  tested  this  substance  to  ascertain 
■whether  it  was  a  powerful  antiseptic,  and  was  sur- 
prised to  find  that  it  posse.?sed  little  or  no  action  in 
preventing  the  growth  either  of  mould  or  of  bacteria. 
He  mentioned  this  fact  to  Dr.  Leech,  who  .said  that 
he  believed  the  drug  acted  on  the  nerve  centres  in 
such  a  way  as  to  more  fully  open  the  pores  of  the 
skin,  the  temperature  becoming  reduced  by  the  more 
rapid  evaporation  of  the  moisture  from  ihe  surface 
of  the  body.  Antipyretics  were  therefore  not  neces- 
sarily antiseptics. 

SOME  NEW  REACTIONS  FOR  RESORCINOL 
AND  THE  RECENTLY  DISCOVERED  COAL- 
TAR  FEBRIFUGES  AND  ANTIPYRETICS. 

BY   WATSON"   SMITH,   F.C.S.,   F.I.C., 

Lecturer  in  Chemical  Technology  in  the  Victoria  University, 
etc. 

Dr.  Edlef.sen,  in  a  note  in  a  recent  issue  of  the 
Chumiker  Zntnncj,  describes  certain  reactions  for 
resorcinol  and  tlialline  sulphate  or  tartrate,  and 
1  have  tried  to  discover  if  any  colour  reactions 
are  ^iven  also  with  phenol,  antipyrine,  kairine,  1 
"  anti-febriue  "     (acetanilide),     a-   and    /3-naphthol,  ' 


quinine,  and  a  variety  of  other  bodies,  and  I  find  that 
no  reactions  are  thus  given.  Hence  I  concluded 
that  the  te.sts  in  question  would  be  of  very  con- 
siderable value,  and  particularly  useful  in  thera- 
peutics, as  well  as  to  those  of  our  Society  interested 
m  fine  chemicals.  I  have  al.so  made  one  of  the  tests 
applicable  to  cases  in  which  medical  men  or  others 
may  have  specimens  of  "salol,"  and  may  desire  to  know 
positively  if  they  consist  of  the  phenol-  or  resorcinol- 
salicylic  ether.  My  note  thus  follows  not  unsuit- 
ably the  paper  of  Mr.  Levinstein. 

Test  for  Hesorcinol. — To  a  dilute  freshly-prepared 
aqueous  solution  of  the  so-called  ^-naphthaquinone 


P  „  ^  CO.CO  V    „ 
<-6iii^CH  :  CH^    a 


few   drops   of  a   1    per  cent. 


resorcinol  solution  are  added,  and  then  two  or  three 
drops  of  ammonia.  The  sample  at  once  assumes  a 
beautiful  dark  bluish-green  colour.  If  a  portion  of 
this  solution  be  shaken  with  ether,  little  or  none  of 
the  colour  is  taken  up  by  the  ether.  If  to  the  bulk 
of  the  green  fluid  nitric  acid  be  added  to  acid  reaction, 
the  green  colour  gives  place  to  a  fine  red,  and  ether 
shaken  with  this  solution  takes  up  the  red  and 
becomes  finely  tinted,  the  lower  layer  propor- 
tionately losing  colour,  and  at  length  becoming  pale 
yellow  or  colourless.  Chloroform  answers  as  well  as 
ether  ;  the  layer,  in  this  ca.se,  sinking  to  the  bottom  of 
the  vessel.  The  reaction  is  specially  beautiful  if  the 
ethereal  solution  of  |3-naphthaquinone  be  used  ; 
a-naphthaquinone  does  not  give  the  reaction. 

Test  for  Thalline  Stilp/iate  or  Tartrate.— li  to  the 
dilute  solution  of  the  ^-naphthacjuinone,  a  small 
quantity  of  a  solution  of  thalline  sulphate  or  tartrate 
oe  added,  and  then  a  drop  or  two  of  caustic  soda  solu- 
tion, a  fine  red  or  cherry-red  colour  is  jiroduced, 
the  beauty  of  which  is  heightened  by  acidifying  with 
nitric  acid.  By  shaking  tie  sample  with  chloroform 
or  ether,  they  take  up  the  colour  and  become 
themselves  finely  tinted. 

To  clistingvisk  a  Resorcinol  ''Salol  "  from  a  Phenol 
"  Salol." — Fuse  some  of  the  sample  with  a  little  pure 

Eotash  or  sodium  hydrate  in  a  small  silver  dish,  or 
oil  for  some  time  with  a  little  concentrated  alcoholic 
potash,  when  the  ether  is  decomposed,  and  the  resor- 
cinolor phenolremainscombined withpotash.  Dissolve 
in  water  and  pass  carbonic  acid  in  excess  to  decompose 
the  phenol  or  resorcinol  alkaline  compounds, and  shake 
with  ether.  Theethereal  solution  will  contain  thephenol 
or  resorcinol,  and  now  the  foregoing  test  may  be  use- 
fully applied,  when,  as  you  have  seen,  phenol,  if 
present,  will  give  no  reaction,  only  resorcinol  giving 
the  beautiful  reaction  characteristic  of  it. 

/Vffn!(^(()H.— Only  a  dilute  solution  of  ^-naphtha- 
quinone  must  be  used,  for  with  a  strong  one,  ammonia 
will  cause  a  colouration  deepening  to  a  tint  somewhat 
similar  to  that  produced  by  resorcinol.  In  such  case 
phenol  or  any  other  sub.stance  would  seem  to  react 
like  resorcinol. 

I  mentioned  that  if  a  too  strong  solution  of  ^-naph- 
thaquinone  is  taken,  alkali  alone  would  give  an 
immediate  greenish  colour  reaction  ;  I  al.so  said  that 
a-naphthaquinone  gives  no  colour  reaction  under  the 
circumstances  referred  to.  There  is  no  need  of  sur- 
prise at  this,  for  whereas  a-naphthaquinone  is  a  true 
quinonc,  ;i-naphthaquinone  is  a  diketone,  and  years 
ago  Bamberger,  Hin.sberg  and  Kilmer  showed  that 
the  orthodiketones  give  colour  reactions  with  alkalis. 

/CO-CO 
Thus— ('.;/, /J-naphthaquinone,  CijH4<('  |      and 

\CH=CH 
C„H4-C0 
phenanthrenequinone—  |  I     are  very  similar, 

'  C„Hi-CO 
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whereas  a-napbthaquinone  i.s  a  true  quiuone,  and  is 
constructed  on  the  same  pattern  as  benzociuinone — 

C () 

/\ 


c — o 

and  these  are  both  para-compounds,  whereas  the  dike- 
tones  referred  to  are  otho-compounds.  The  anti- 
pyretics, kairine  and  antipyrin,  whicli  gave  no 
reaction  under  the  treatment  described,  can,  however, 
be  readily  distinguished  from  the  foregoing  and  from 
each  other  by  tlie  following  reactions,  which  have 
been  sent  me  by  my  friend,  Dr.  C.  A.  Kohn,  who  has 
been  engaged  sometime  with  a  study  of  kairine  and 
its  derivatives  : — 

C<mimercialKairine,(irlheHydri>cIilorideof  Hi/droxji- 
hiidro-clhijlquindlinf. — (1)  One  dro}i  of  ferric  chloride 
produces  in  a  dilute  a([ueous  solution  a  violet  coloura- 
tion, which  almost  at  once  changes  to  brown.  Excess 
of  ferric  chloride  gives  a  dark  brown  colouration,  and 
in  concentrated  solutions  a  brown-black  precipitate. 
(2)  Potassium  bichromate  when  added  to  a  neutral 
a(iueous  .solution  forms  a  dark  colouration  at  first  : 
after  a  few  seconds  or  minutes,  according  to  circum- 
stances, a  violet  colouring  matter  separates,  dis- 
solving in  alcohol  to  a  mauve-coloured  solution. 

Antipyrin  ( Methi/l-pyrazol)  CioHjoN.jO,  behaves 
quite  differently  from  the  foregoing.  It  is  dis- 
tinguished : — (1)  By  the  red  colouration  produced  on 
addition  of  ferric  chloride.  One  part  in  100,000  can 
be  detected  by  this  reaction.  (2)  By  the  pure  blue- 
green  colouration  produced  by  nitrous  acid  in  dilute 
solutions.  The  colour  develops  fully  after  a  few 
seconds.  In  concentrated  solutions  green  crystals 
separate.  One  part  in  10,000  can  be  detected  by  this 
test. 

"Antifebrin"  or  Acetanilide  C,;H,.NH(CO.CH,.,) 
gives  no  colour  reactions  with  the  foregoing  reagents. 
A  small  ciuantity  of  the  substance  should  be  boiled 
with  alcoholic  potash,  when  the  following  decomposi- 
tion will  take  place  :— C,H,.NH(CO.CH^)+ KOH 
=  CoH,NH.-l-CH,.COOK.  The  aniline  is  easily 
tested  in  the  usual  way,  and  after  distilling  it  off  the 
residue  contains  potassium  acetate,  also  readily  identi- 
fied. 


ON  A  NEW  APPARATUS  FOE  READILY 
DETERMINING  THE  CALORIFIC  VALUE 
OF  FUEL  OR  OTHER  ORGANIC  SUB- 
STANCES BY  DIRECT  COMBUSTION  IN 
OXYGEN. 

BY   WILLIAM   THOMSON,   F.E.S.  ED. 

I  H.WE  been  for  some  time  engaged  in  the  attempt  to 
determine  accurately  the  quantity  of  heat  produced  by 
the  combustion  of  coal,  by  a  simple  and  convenient 
process.  Thereare  twoor  three  processes  which  purport 
to  give  the  heat  produced  by  the  combustion  of  the  fuel. 
The  first  is  that  of  Berthier,  which  consists  in  heating 
to  fusion  Igrni.  of  the  coal,  with  TOgrms.  of  litharge, 
and  lOgrms.  of  oxy-chloride  of  lead.  The  weight  of 
the  button  of  lead  obtained  is  certainly  a  measure, 
under  the  conditions  of  the  experiment,  of  the 
reducing  or  deoxidising  power  of  the  fuel,  and  as 
such,  it  is  no  doubt  in  some  cases  of  much  value — such, 
for  in.stance,  as  in  determining  the  (|Uality  of  coal  to 
be  employed  for  reducing  the  sulphate  of  soda  in  the 
production  of  black  ash  ;  but  it  is  useless  as  a  calori- 
meter, because  an  equivalent  of  hydrogen  would  be 


less  efficient  as  a  reducing  agent  under  those  condi- 
tions tlian  an  equivalent  of  carbon,  although  when 
burned  in  the  air  the  hydrogen  would  produce  more 
heat  than  the  carbon. 

The  next  simple  process  is  the  one  devised  by  Mr. 
LewisThonipson,M.R.C.S.,which  consists  inintimately 
mixing  Igrm.  of  the  coal  with  22grms.  of  a  mixture  of 
chlorate  and  nitrate  of  potash  (in  the  proportion  of 
3  of  the  former  to  one  of  the  latter). 

This  mixture  is  placed  in  a  copper  tube  called  a 
furnace,  and  fired  by  a  fuse  made  by  soaking  a  few 
strands  of  ordinary  lamp  wick  in  a  solution  of  nitrate 
of  potash  or  lead,  and  drying.  About  three-quarters  of 
an  inch  of  fuse  is  placed  upright  in  the  mixture,  the 
tube  or  furnace  containing  it  being  placed  in  a  stand 
surrounded  by  four  upright  brass  springs  (strips  of 
brass  fitted  to  the  stand,  and  curved  upwards  and 
inwards).  When  the  fuse  is  ignited,  a  copjier  cylinder 
closed  at  the  top,  and  to  which  is  attached  a  long 
narrow  tube  furnished  at  the  end  with  a  stop-cock,  is 
pushed  over  the  springs;  the  whole  apparatus  is  then 
lifted  by  the  narrow  copper  tube,  and  immersed  in 
water  (about  2000  cubic  centimetres),  contained  in  a 
thick  glass  cylinder  of  ISjin.  long  by  4iin.  diameter, 
the  temperature  of  the  water  being  accurately  taken 
before  and  after  the  experiments  :  the  difference 
indicates  the  heat  given  to  the  water  and  api)aratus 
by  the  combustion. 

The  mixture  burns  away  like  a  squib,  often  project- 
ing a  considerable  quantity  of  the  fused  mass  from 
the  furnace,  the  hot  gases  bubbling  through  the 
water  to  which  they  part  with  their  heat.  When 
the  combu.stion  is  complete,  the  stop-cock  at  the  end 
of  the  narrow  tube  is  opened  to  allow  the  residual 
gas  in  the  ajiparatus  to  escape,  and  to  allow  the  water 
to  take  u))  tlie  heat  .still  retained  by  the  copper 
tube,  and  by  the  .salts  left  from  the  combustion. 

It  is  admitted  that  this  process  is  not  an  accurate 
one;  still,  although  the  results  are  rough,  it  has  proved 
of  considerable  service  in  the  hands  of  several  eminent 
chemists. 

The  method  of  calculating  the  quantity  of  heat 
produced,  as  stated  by  Lewis  Thompson,  is  to  add 
10  per  cent,  to  the  result  obtained,  for  loss  of  heat 
by  different  ways,  such  as  by  absorption  of  the 
ajjparatus  itself,  etc.  The  amount  of  heat  absorbed 
by  the  apparatus  may  easily  be  measured,  but  there 
is  a  number  of  other  both  losses  and  increments  of  heat 
produced  in  the  apparatus  which  it  would  be  difficult, 
if  not  impossible,  to  measure,  as  they  would  probably 
vary  more  or  less  in  each  experiment. 

When  chlorate  of  potash  is  heated  it  dissociates, 
and  in  doing  so  liberates  a  considerable  quantity  of 
heat,  so  that  with  the  same  weight  of  coal  the  heat 
obtained  increases  in  proportion  to  the  increase  in  the 
quantity  of  oxygen  or  chlorate  mixture  employed. 
The  nitrate  of  potash  absorbs  heat  on  being  dissociated. 
The  oxygen,  on  being  liberated  from  the  solid  condi- 
tion, expands  to  the  ordinary  pressure  of  the  air, 
and  absorbs  heat,  whilst  the  copper  tube  or  furnace 
:  itself  liberates  heat  as  it  becomes  burned,  a  cake  of 
the  oxide  of  cojiper  being  afterwards  found  both  on 
the  outside  and  on  the  inside  of  the  tube,  whilst  the 
potassium  chloride,  which  is  left  when  the  potassium 
chlorate  is  decomposed,  absorbs  a  considerable  quan- 
tity of  heat  when  it  comes  in  contact  with,  and  dis- 
solves in,  the  water  of  the  calorimeter.  The  gases  also 
come  otfsorapidlyastoe.scapebeingcooled  by  the  water, 
and  carrying  much  water  vapour  with  them.  Lastly, 
the  outside  of  the  glass  cylinder  is  generally  uncovered, 
and  so  is  unprotected  from  the  warmer  or  colder  air 
around  it,  and  from  radiant  heat,  so  that  in  standing 
before  one  of  these  vessels,  in  which  is  placed  a 
delicate  thermometer,  it  may  be  observed,  if  the 
temperature  of  the    water  be   below   that  of    the 
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atmosphere,  that  the  mercury  goes  on  rising  com- 
paratively rapidly  in  the  thermometer.  Lastly,  the 
glass  of  the  cylinder  is  so  thick  that  it  only  slowly,  if 
it  ever  does,  come  throughout  to  the  temperature  of 
the  water  inside. 

In  a  communication  which  I  maile  to  the  Physical 
and  Mathematical  Section  of  the  I'hilnsophical 
Society  relative  to  the  ditHculties  wliich  I  had 
experienced  in  working  with  the  Lewis  Thompson 
apparatus, our  excellent  vice-president,  Dr.  .T.  Prescott 
Joule,  suggested  the  idea  to  me  of  burning  the  fuel  in 
pure  oxygen.  This  was  done  in  the  classical 
researches  of  Andrews  and  of  Favre  and  Silbermann, 
and  more  lately  Gottlieb  has  made  many  determina- 
tions by  an  apparatus  very  similar  to  that  used  ,by 
Favre  and  Silbermann  ;  but  all  these  appliances 
are  either  costly  or  complicated,  or  they  are 
capable  of  yielding  good  results  only  in  the 
hands  of  the  expert  manipulator.  !My  first  attempts 
to  devise  a  simple  and  efficient  calorimeter 
were    made    by    burning    the    coal   in   a  glass  jar 


previously  filled  with  oxygen  in  the  manner  employed 
by  Dr.  Andrews.  This  proved  useless  in  my  hands, 
the  combu.stion,  at  first  rapid,  soon  became  very  slow| 
and  ultimately  left  a  considerable  residue  of  unc<m- 
sumed  carbon.  In  burning  pure  and  simple  sub- 
stances such  as  hydrogen  or  carbon,  and  determining 
the  ijuantity  of  material  consumed  by  weighing  the 
products  of  combustion,  which  was  the  method  usually 
adopted  by  Dr.  Andrews,  good  results  could  no  doubt 
be  obtained,  but  with  such  a  complicated  substance 
as  coal,  it  is  evident  that  tliis  method  would  not 
prove  satisfactory.  My  subse([uent  attempts  were 
made  by  placing  the  fuel  in  a  smnll  glass  diving  bell, 


which  was  sunk  to  the  bottom  of  water   contained 
in  a  thin  gla.ss  cylinder,  the  oxygen  being  conducted 
by   a   tuKe    continuously  on   to    the    burning    fuel. 
I  found  it  difficult  to  obtain  a  steady  flow  of  oxygen, 
and     to    obviate    this    I    devised    the    gas-holder, 
which  I  shall   describe  further  on.     Various  shaped 
platinum  vessels  were  employed  on  which  to  place 
the   coal,  the  more  open    vessels   or   shallow    trays 
exposed   the  coal    too   much   to    the   comparatively 
limited   supply   of   oxygen,   so   that   it  gave   oft'  its 
volatile   matters  so  rapidly  as  to  cover  the  sides  of 
the    glass    diving   bell  with   a   more   or   less   thick 
I  deposit   of   soot      At  last   I  found  the   combustion 
could  be  perfectly  performed  in  a  small  dee|>  i)latinum 
crucible,  supported  on  a  non-conducting  stand.    Fig.  1 
shows  the  apparatus  placed  in  position  for  making 
I  a  determination  of  the  heating  power  of  a  fuel.     A 
I  shows  the  small  platinum  crucible,  ;  inch  diameter 
;  and  1  i  inch  deej),  resting  on  the  clay  su]ii)ort  B.     I 
usf  d  at  first  the  bowl  of  a  clay  tobacco  pipe  for  this 
I  purpose.     Igrm.    of    the   fuel    is    weighed   into    the 
crucible,  which  is  then  placed  on  the  clay  support  on 
I  the  stand  H.      The  inverted  test  tube  C,  which  is 
I  (!in.   long  by   Ijin.    diameter,    has    fused  to   it    the 
I  small    tube   J,    lin.    long   by   jiin.    diameter.      Over 
I  this  is  fitted  the  small  piece  of  lilaek   iudiarubber 
:  tube  L,  through   which  passes  the  long  thin  copper 
tube    E,    about    Jin.    internal    diameter.      This    is 
!  arranged  so  that  it  can  be  pushed  through  the  india- 
rubber  tube  without  difiiculty,  and  this  is  the  more 
easily  done  by  rolling  or  folding  backwards  the  upper 
part  of  the  rubber  tube   on   itself.     The  long  thin 
copper  tube  terminates  in  a  tap  and  piece  of  bent 
tube,  which   is   placed   in   communication  with  the 
oxygen  gas-hnlder  by  a  piece  of  indiarubber  tubing. 
The  tube  C  has  also  attached  to  it  four  circles   of 
copper  or  brass  wire  gauze  K,  which  fit  as  accurately 
as  possible  into  the  large  thin  glass  beaker  D.     The 
part  of  the  long  tube  at  F  is  covered  with  felt  or 
other  non-conducting  material,  so  that  when  the  tube 
is  held  bv  it  the  heat  of  the  hand  will  not  be  com- 
municated to  the  gas  passing  through  it. 

The  large  thin  glass  beaker  is  tilled  with  SOOOcc.  of 
water  from  a  supiily  which  has  previously  been  kept 
in  the  room  in  which  the  experiment  is  to  be  made, 
so  that  it  has  come  to  abnut  the  same  temperature  as 
the  atmosphere.  The  temperature  of  the  water  is 
accurately  noted  after  being  stirred  well  with  a  wire 
or  glass  plunger,  which  may  be  made  by  bending  the 
wire  or  glass  at  right  angles  to  itself,  and  coiling  it 
round  itself  so  as  to  form  a  disc.  The  thermometer 
should  be  fixed  in  the  arm  of  a  retort  stand  so  that 
both  mav  be  removed  at  once,  and  so  adjusted  that 
the  bulb  and  about  two  inches  of  the  stem  would  bo 
immersed  in  the  water  of  the  calorimeter. 

When  the  temperature  of  the  water  has  been  noted, 
the  diving  bell  C  should  be  arranged  with  the  tube  E 
drawn  uj)  to  near  the  top  and  attached  to  the  supply 
of  oxygen,  which  .should  l)e  under  slight  pressure, 
with  the  tap  M  closed  :  a  fuse  of  lamp  wick  similar  to 
that  used  in  the  Lewis  Thompson  api)aratus,  is 
placed  upright  in  the  coal  in  the  crucible  and  ignited. 
The  bell  glass  is  now  pushed  over  it,  and  fixed  in 
position  by  the  springs  (J,  and  the  whole  lifted  into 
;  the  beaker  of  water  and  sunk  to  the  bottom  :  simul- 
taneously with  doing  so,  the  tap  M  is  opened  gradu- 
ally and  a  stream  of  oxygen  passed  through  the 
apiiaratus.  The  coal  burns  ijuietly  at  first.  The 
thin  copper  tube  should  not  be  pushed  far  down  till 
all  or  nearly  all  the  volatile  hydrocarbons  have  been 
consumed,  as  for  this  purjiose  it  is  well  to  have 
plenty  of  oxygen  in  the  upper  jiart  of  the  bell  glass. 
When  the  coke  is  left  in  a  glowing  condition,  it  is 
'  more  difficult  to  burn,  and  it  is  advisable  then 
'  to   push   the   thin  copper   tube    down    till    the   end 
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is  immediately  over  the  platinum  crucible.  A  slight 
rotating  movement  can  now  be  given  to  the  tube,  so 
that  the  gentle  stream  of  oxygen  falls  on  any 
particles  of  unburned  coke  in  the  bottom  of  the 
crucible.  So  intense  is  the  heat  which  may  he  thus 
produced,  that  a  piece  of  rather  strong  perforated 
]>latinuMi  foil  '.vhich  I  used  in  one  eipenment  was 
melted  by  it.  The  ash  of  the  coal  is  left  in  the  form 
of  a  number  of  fused  jiellets,  some  very  minute,  some 
of  considerable  size.  The  bubbles  of  gas  as  they  pass 
from  the  bottom  of  the  bell  glass,  rise,  and  are  repeat- 
edly broken  liy  the  layers  of  wire  gauze  /•,sothat  thny 
leave  the  water  at  the  same  temperature  as  the 
water.  When  the  experiment  is  completed  the  taps 
are  closed,  and  the  rubber  tube  conveying  the  oxygen 
detached.  The  tap  on  the  thin  copper  tube  is 
now  gently  opened  to  allow  the  water  to  enter  the 
bell,  which  is  then  drawn  to  the  surface  and  again 
pushed  to  the  bottom  two  or  three  times  to  thoroughly 
mix  the  water  in  the  beaker  and  to  ensure  that  all 


Fig. 


he  heat  has  been  given  up  to  the  water.  As  the 
water  can  only  ri.se  in  the  bell  glass  to  the  bottom 
end  of  the  copper  tube  through  which  the  residual 
gas  makes  its  exit,  it  is  well  to  ]iush  it  under  the 
water  .so  that  it  may  give  up  its  heat.  Tlie  whole 
apjiaratus  is  now  withdrawn,  and  the  temiJerature 
again  taken.  For  the  sake  of  correction  the  time 
during  which  the  experiment  lasts  (generally  from  3 
to  .')  minutes)  is  noted.  When  a  determination  is 
being  made  the  long  beaker  containing  the  water  is 
.set  in  a  thin,  bright-tinned,  silvered,  or  nickel  plated 
iron  or  copper  vessel,  with  an  opening  of  about  half 
an  inch  wide  and  9  or  10  inches  long,  cut  down  the 
side,  fitted  with  a  glass  window,  through  which  the 
experiment  can  be  observed  ;  tlie  metallic  vessel  j)ro- 
tects  the  calorimeter  from  radiated  heat  and  from 
contact  with  the  colder  atmosphere.  The  calori- 
meter is  .suspended  in  this  case  by  the  neck,  ,so  that 
no  portion  of  it,  in  contact  with  the  water,  touches 


the  metallic  cylinder,  or  it  may  be  rested  on  three 
sections  of  a  phial  cork  placed  at  the  bottom  of  the 
metallic  cylinder.  ,    ,  ,     ,t-.-       x 

The  oxygen  is  delivered  from  the  gasholder  (t  ig.  2), 
which  is  filled  with  that  gas  by  opening  the  stop-cocks 
A  and  r.  ;  after  it  has  been  filled  with  water,  the  rubber 
tube U  is  connected  with  the  oxygen  generator.and  the 
tube  (1  is  raised  to  about  the  height  of  the  cylinder 
before    the    taps   are   opened.       The  oxygen   enters 
at  A   and    expels    the    water    at    B   by   the    tube 
//,  or   by   both    tubes   e    and  d.     The   tube  /  is  of 
glass,  and  serves  to  tell  the  height  of  the  water  in 
the  cylinder.       The  glass  tube  r/  i«  attached  to  the 
tube   /(,    and    is    open  at  the   to]).     This    serves  to 
indicate    the   pressure,  whilst  the    rubber  tube  e  is 
used    for    running  out  water   after   the  experiment, 
so  as    to    bring  tlie    gas  inside  to    the  atmospheric 
pressure  if  desired,  and  thus  to  enable  the  operator 
to  measure  the  amount  of  gas  used  for  the  experi- 
ment.    In  using  the  calorimeter,  the  rubber  tube  d 
is  attached  to  an  ordinary  tap  from  the  town  water 
supply,  so  that  wdien  the  combustion  is  started  the  tap 
A   is   opened  full,  and  the  quantity  of  gas  passing 
through  the  apiiaratus  accurately  adjusted  from  the 
town  supply  tap.     The  stream  of  oxygen  is  thus  kept 
very  regular,  as  the  rising  of  the  water  in  the  cylinder 
makes  little  difference  in  the  pressure  of  the  water 
entering. 

All  the  glass,  copper,  mercury,  iron,  brass, 
etc.,  connected  with  the  calorimeter,  are  weighed  ; 
and  from  their  specific  heats  tlieir  eijuivalent  in 
water  is  calculated. 

The  oxygen  employed  may  be  measured,  and  from 
its  specific  heat  the  ((uantity  of  heat  carried  off 
may  be  calculated.  The  specific  heat  of  oxygen  being 
O-2'l(!0,  and  of  carbonic  acid  0-21(i.'?,  and  the  weight  of 
oxygen  used  in  each  experiment  being  about  8  or  10 
grammes,  the  correction  for  the  heat  thus  carried  ofT, 
especially  as  the  total  rise  of  temperature  in  each 
experiment  docs  not  exceed  from  G  to  8  degrees,  is 
very  small.  The  mean  temperature  of  the  gases 
pa.ssing  away  from  the  water  for  each  experiment 
would  not  exceed  three  or  four  degrees  of  a  rise.  The 
water  converted  into  vapour  may  also  be  calculated 
from  a  table,  wliich  gives  the  ([uantity  of  water  vaiiour 
contained  in  saturated  air  at  different  temperatures. 
Such  a  table  has  been  calculated  from  the  observa- 
tions of  iJagnus  and  Kegnault,  and  may  be  found, 
1>.  .31(),  in  Kcihlrausch's  "  Physical  ileasurements," 
but,  taking  the  latent  heat  of  water  vapour  at  !)(;.')  F. 
units,  the  total  heat  lost,  either  from  evaporation  of 
the  water  or  from  that  carried  oti'  by  the  air  itself,  is 
so  small  that  both  together  lie  within  the  range  of 
experimental  error,  half  the  total  rise  of  temperature 
being  taken  for  reference  to  the  table. 

Lastly,  the  loss  of  heat  through  the  apparatus 
should  be  taken  into  account,  and  as  tliis  will  vary 
with  the  temperature  of  the  surroundings,  it  is  well 
to  take  the  temperature  of  the  water  in  the  calori- 
meter immediately  after  the  ex|ieriment,  and  having 
noted  the  time  which  the  exiieriment  took  to  inake, 
notice  the  loss  of  heat  which  takes  jilace  during  a 
similar  period,  and  add  this  on  to  the  temperature  of 
the  water.  It  would,  of  course,  be  still  more  accurate 
to  allow  the  temperature  to  fall  to  somewhere  about 
the  mean  between  the  temperature  at  the  beginning 
and  at  the  end  of  the  experiment,  and  then  notice 
how  much  it  loses  during  tliree  or  five  minutes 
which  were  taken  to  perform  the  experiment  ;  but  I 
have  found  the  loss  at  the  higher  temperature  not  to 
exceed  an  average  of  about  one  hundredth  of  a  degree 
per  minute. 

It  is  necessary  to  find  what  weight  of  glass  in  the 
thin  beaker  is  in  actual  contact  with  the  water,  and 
this  is  done    by  first    weighing    the    beaker,   then 
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finding  the  (juantity  of  water  it  displaces.  This 
may  be  easily  done  by  filling  a  beaker  (the 
size  larger  than  the  one  intended  for  use) 
with  water  ;  the  one  intended  for  use  is  now  filled 
with  the  water  from  the  larger  beaker.  Some  of  the 
water  from  the  larger  beaker  is  also  poured  into 
another  empty  vessel,  and  the  smaller  bealcer  inserted 
into  the  larger  one.  Water  is  now  poured  from  the 
vessel  above  mentioned  into  the  larger  beaker  till  the 
smaller  one  is  completely  covered,  and  till  the  water 
reaches  the  mark  at  which  it  originally  stood.  The 
remainder  of  the  water  in  the  ve.ssel  into  which  it 
was  poured  shows  the  total  volume  of  the  glass  of 
the  beaker. 

The  smaller  beaker  is  now  removed  and  emptied, 
and  the  larger  one  is  again  filled  with  water.  The 
smaller  one  is  now  filled  to  the  mark  on  the  glass 
(2000CC.)  with  water  from  the  larger.  Some  more 
water  is  again  poured  into  an  empty  vessel  from 
the  larger  beaker,  which  is  filled  to  the  mark  at 
which  it  originally  stood,  after  the  smaller  one  has 
been  sunk  into  it  so  that  the  level  of  the  water  inside 
the  smaller  beaker  is  the  same  as  the  original  mark 
on  the  larger  one,  the  excess  of  water  left  shows  the 
bulk  of  glass  which  would  be  heated  by  the  water  in 
the  calorimeter,  and  from  the  total  bulk  and  weight 
of  the  smaller  beaker,  and  the  water  displaced  in  the 
second  experiment,  the  actual  weight  of  glass  in  the 
calorimeter  in  actual  contact  with  the  2000cc.  of 
water  may  be  calculated.  Tc  obtain  the  quantity  of 
mercury  used  in  the  thermometer  the  bulb  is  intro- 
duced into  a  narrow  measuring  tube  and  the  amount 
of  water  which  it  displaces  observed.  From  this  the 
weight  of  mercury  may  be  roughly  calculated,  the 
weight  of  mercury  being  l.'!-."i90  times  the  weight  of 
water  displaced.  The  weight  of  the  two  inches  of  the 
stem  can  be  calculated  by  weighing  the  thermometer 
and  deducting  from  it  the  weight  of  the  mercury  ;  the 
difference  will  give  about  the  weight  of  the  stem, 
the  length  of  which  is  then  measured,  and  the  weight 
of  the  two  inches  calculated  therefrom.  The  stirring 
rod  or  wire  and  the  long  copper  tube  are  weighed 
and  their  lengths  measured  to  find  the  weights  actually 
in  contact  with  the  water  :  the  other  parts  of  the 
apparatus  are  weighed  directly. 

The  following  gives  the  figures  obtained  for  the 
apparatus  I  used  : — 


Material  Used. 

Weight 
in  Grammes. 

Specific  Heiit 
of  MaterinL 

Equivalent  to 

Grammes  oC 

Water. 

Glass     of     beaker = 

221-172 
18-015 

106-017 
12-993 
7-3196 
16-875 

risi 

27-192 

1-161 

-.'7-r22 

•1977 

•1977 

•09391 

•11379 

•03211 

•1977 

•2 

•0333 

•1977 

•09515 

13^781 

Glass  bell 

9'192 

Brass 

Iron 

Platinum 

Clay  support  

Indiarubber   

Mercury    

Thermometer-glass. . 

Copper  gauze 

"Water  employed 

9-956 

ri7s 

"238 

3-3.36 

-237 

•905 

•822 

2-531 

2000-000 

Total  material  heated 
in  the  calorimeter 
equivalent  to  water 

2072-829 

very  well  with  each  other.     The  thermometer  em 
ployed  is  graduated  about  half-an-inch  to  the  degree^ 

DISCUSSION. 

Dr.  B.\iLEY  :  I  might  suggest  to  ilr.  Thomson  that 
he  would  still  further  increa.se  the  accuracy  of  his 
apparatus  by  using  a  larger  (luantity  of  water,  and  if 
he  considers  the  loss  by  radiation  serious,  I  cannot 
.see  any  objection  to  using  a  larger  quantity  of  water. 
I  should  like  to  ask  whether  any  allowance  is  made 
for  the  amount  of  hydrogen  in  the  coal  ?  I  would 
also  sugge.st  that  the  water  at  the  beginning  of  the 
experiment  should  be  a  little  below  the  temperature 
of  the  room,  so  that  it  would  be  a  little  above  that 
temperature  at  the  close  of  the  experiment. 

Jlr.  (lEORcE  E.  D.\^vis  :  I  have  used  Mr.  Lewis 
Thompson's  apparatus  very  largely  for  determining 
roughly  the  calorific  power  of  many  varieties  of  fuel, 
from  the  rich  silkstone  to  ordinary  anthracite,  and 
even  coke,  and  have  not  found  so  much  difficulty  in 
using  it  as  the  reader  of  the  paper  has  made  out.  I 
think,  however,  that  ilr.  Thomson's  apjiaratus  is 
certainly  an  improvement,  as  it  enables  the  operator 
to  regulate  the  speed  of  combustion,  which  is  impos- 
sible in  the  case  of  Mr.  Lewis  Thompson's  apparatus. 
After  all,  the  employment  of  either  of  the^e  forms 
will  only  give  a  comparative  idea  of  the  calorific 
utility — so  to  speak — of  various  fuels,  and  gives  no 
idea  whatever  of  what  can  be  obtained  on  the  large 
scale,  as  it  does  not  take  into  account  the  physical 
condition  of  the  fuel,  as  everyone  is  well  aware  that 
in  ordinary  furnaces  good  round  coal  will  always 
produce  better  results  than  small  coal  or  smudge, 
even  if  both  kinds  are  identical  in  chemical  composi- 
tion and  give  the  same  results  in  the  laboratory  with 
one  of  these  fuel-testing  pieces  of  apparatus. 

j^etocastlc  Section. 


Chairman :  P.  P.  Bedson. 

Vice-chairman:   J.  C.  Stevenson,  M.P. 

Covunittec  : 


Alfred  Allhusen. 
G.  T.  France. 
John  Jlorrison. 
F.  S.  Newall. 
John  Pattinson. 
J.  B.  Payne. 


H.  R.  Procter. 

B.  S.  Proctor. 
W.  \V.  Proctor. 
W.  L.  Rennoldson. 

C.  T.  Richardson. 
T.  W.  Stuart, 


Local  Secretary  and  Treasurer:  J.  T.  Dunn,  115,  Scotswood 
Road,  Newcastle. 

Xotices  of  papers  and  communications  for  the  meetings  to 
be  sent  to  the  Local  Secretary. 

Meeting  held  in  the  Colleye  of  Science,  Wednesday, 
November  3. 


Calometric  valuations  by  thia  apparatus  can  be 
rapidly  performed,  and  the  results  obtained  agree 


PEOF.    P.    P.    BEDSON,  D.SC,   IX    THE   CHAIR. 

CHAIRMAN'S  ADDRESS. 
After  some  introductory  remarks  the  speaker  then 
drew  attention  to  certain  recent  additions  to  the  know- 
ledge of  the  elementary  bodies,  making  special  mention 
of  germanium,  and  of  the  recent  isolation  of  fluorine, 
also  of  some  of  the  result.s  of  Von  Welsbach's  investi- 
gations of  certain  rare  earths  ;  the  Welsbach  light 
being  cited  as  a  practical  outcome  of  these  latter 
investigations. 

An  account  was  next  given  of  the  history  and  mode 
of  manufacture  of  the  febrifuge.'s,  kairin,  thallin,  and 
antipyrine,  obtained  from  hydrocarbons  contained  in 
coal-tar  :  also  of  "iodol'  or  tetra-iodopjTrol,  which  is 
manufactured  from  pyrrol  by  the  process  patented  by 
Professor  Ciamician  and  Silbcr.  This  conipound  is 
of  interest  as  possessing  antiseptic  properties,  and  is 
recommended  as  a  substitute  for  iodoform.  In 
reviewing  matters  relating  to  the  alkali  industry, 
mention  was  made  of  the  recent  improvements  made 


Nov.  29, 1886.)      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


585 


in  the  plant  for  tlie  decoir. position  of  ammonium 
chloride  by  magnesia,  of  Dr.  Witt's  proposal  for 
obtaining  hydrochloric  acid  from  ammonium  chloride 
by  decomposing  it  with  phosphoric  acid  ;  also  of  the 
two  methods  of  Messrs.  Simpson  and  Parnell  for 
manufacturing  soda.  Attention  was  directed  to  the 
important  part  the  dissociation  of  ammonium  com- 
pounds plays  in  these  two  processes,  and  after 
reviewing  the  history  of  the  investigations  of  the 
phenomena  of  dissociation,  and  pointing  out  their 
importance  to  the  progress  of  chemical  theory, 
the  speaker  concluded  his  address  with  the 
following  remarks  : — But  it  is  not  the  advantages 
which  the  science  of  chemistry  has  already  gained 
from  the  investigations  of  the  phenomena  of  dissocia- 
tion that  I  would  speak  of,  but  what  is  of  greater 
interest  is  the  evidence  before  us  in  the  proposals  of 
Messrs.  Simpson  and  Parnell,  as  also  in  the  Claus's 
process  for  the  puritication  of  coal-gas,  described  in 
the  August  number  of  the  .Tournal,  for  the  practical 
application  of  facts,  a  knowledge  of  which  has  been 
brought  to  light  by  investigations  pur-sued  with  an 
object  of  a  purely  theoretical  interest,  and  one 
apparently  so  remote  from  the  aims  of  industrial 
chemistry.  Surely  facts  such  as  these  should  .serve  as  a 
warning  to  us,  and  prevent  us  from  a.ssuming  toward 
the  theoretical  side  of  the  science  of  chemistry,  either 
the  useless  attitude  of  inditference  or  the  impractical 
attitude  of  the  practical  man,  or  again  the  attitude 
of  cynicism,  finding  expression  for  itself  in  words 
akin  to  those  of  Mephistopheles  to  the  student : 
"  C4rau,  theurer  Freund  ist  alle  Theorie  und  griin  des 
Lebens  Goldner  Baum."  For  whether  we  turn  to 
the  investigations  of  rare  earths,  or  to  the  study  of 
organic  chemistry,  or  the  examination  of  laws  relating 
to  the  constitution  of  compounds,  we  find  each 
contributing  its  share  of  facts,  which,  sooner  or  later, 
find  an  application  in  some  industrial  pursuit. 
Again,  in  considering  what  should  form  tne  best 
training  for  those  upon  whom  will  devolve  the  duty 
of  carrying  on  the  manufactures  of  this  country,  we 
should  not  only  remember  the  advantages  that  have 
accrued  to  practical  pursuits  from  purely  theoretical 
investigations,  and  formulate  a  system  accordingly, 
but  remember  also  these  advantages  have  resulted 
'not  from  inquiries  undertaken  with  a  view  to  their 
practical  application.  Then  I  think  we  shall  give 
the  theoretical  training  its  true  position  in  our 
system  of  education,  nor  begrudge  the  time  and 
expenditure  that  such  an  education  requires.  And 
taking  a  lesson  from  Germany,  we  shall  bestir  our- 
selves to  promote  the  extension  of  Universities 
similar  to  those  existing  in  that  country,  which  the 
various  States  have  spared  no  effort  to  equip  fully 
and  completely  for  their  work  in  all  branches  of 
knowledge.  To  the  laboratories  of  these  institutions 
the  chemical  manufacturers  look  for  chemists  to  carry 
on  the  various  industries,  and  we  have  it  on  the 
authority  of  Dr.  Perkin,  that  the  students  from  these 
laboratories  find  greater  favour  with  the  manufac- 
turer than  those  from  the  avowedly  more  jjractical 
institution,  the  Polytechnicum.  The  universities 
have  also  promoted  the  intellectual  activity  of  the 
German  people,  and  have,  as  Professor  Beyer  has 
pointed  out — in  a  speech  quoted  by  Mr.  Levinstein 
at  a  recent  meeting  of  the  Manchester  Section — in 
this  manner  contributed  to  place  Germany  in  an 
industrial  position  superior  to  that  occupied  by 
France  and  our  own  country,  whose  natural  resources 
are  superior  to  hers. 

Remembering  these  facts,  also,  we  shall  be  the  more 
ready  to  assign  a  more  honoured  position  to  the 
theoretical  side  of  the  science  of  chemistry  in  relation 
to  manufactures.  Not  looking  to  its  growth  and 
development  merely  for  the  provision  of  methods  and 


instruments  for  testing  the  efficiency  of  well- 
established  processes  and  the  like,  but  rather,  by 
making  provision  for  the  prosecution  of  scientific 
investigations  in  connection  with  these  manufactures, 
contribute  to  the  advancement  of  knowledge,  and 
give  to  these  industries  that  elasticity  and  versatility, 
and  resourcefulness  in  meeting  demands  for  variety  in 
products  and  commodities,  which  has  been  the  main 
characteristic  in  the  growth  and  development  of  the 
coal-tar  industry  in  Germany. 

In  conclusion,  the  Chairman  said  that  he  should 
like* to  say  a  word  with  respect  to  the  position  of  this 
Section  in  relation  to  the  other  Sections  of  the  Society 
of  Chemical  Industry.  It  was  a  matter  which  had 
already  been  mentioned  in  the  Committee's  Report, 
and  which  is  of  such  importance  that  he  could  but 
refer  to  it  once  more.  He  need  scarcely  say  that  he 
referred  to  the  most  striking  feature  in  that  report — 
viz.,  the  great  falling  off'  in  the  number  of  communi- 
cations brought  before  the  Section  during  its  last 
session.  The  majority  have  been  in  the  form  of  short 
notes  merely,  and  one-third  of  the  communications 
come  from  a  foreign  source.  He  would  not 
emphasise  this  latter  fact,  for  science  recognised  no 
nationality,  but  this,  together  with  the  small  number 
of  communications,  would  appear  to  denote  a  want 
of  activity,  if  not  of  interest,  in  the  objects  for  which 
this  Society  was  formed.  He  trusted  that  the  pro- 
ceedings of  the  coming  session  would  prove  that  tbis 
lack  to  which  reference  had  been  made,  represented 
but  a  temporary  lull,  and  that  the  Section  would  take 
a  position  which,  for  activity  and  spirit,  would  worthily 
sustain  its  reputation  amongst  the  different  sections 
of  the  Society  of  Chemical  Industry. 

DISCUSSION   ON  MR.   SISSON'S  PAPER  ON 
"  MAGNESIUM  SULPHYDRATE."* 

The  Chairman  stated  that  he  had  used  the 
sulphydrate  as  a  source  of  hydrogen  sulphide  ;  he 
had  found  the  gas  quite  pure,  and  thought  the 
method  of  obtaining  it  had  great  advantages  over  the 
ordinary  method  with  ferrous  sulphide.  He  thought 
the  cost  of  the  solution  rather  prohibitory.  He 
would  like  to  know  whether  the  decomposition  was 
complete,  and  also  whether  any  experiments  had 
been  tried  as  to  the  .solubility  of  hydrogen  suljihide 
in  the  solution,  at  the  ordinary  pressure  and  under 
compression. 

Mr.  B.  S.  Proctor  inquired  as  to  the  keeping 
properties  of  the  solution. 

Mr.  Cl.u:de  thought  that  the  solution  would 
probably  commend  itself  for  use  in  the  preparation 
of  sulphur  baths.  It  would  seem  much  more  con- 
venient than  the  ordinary  method,  and  would 
probably  produce  a  much  better  imitation  of 
natural  sulphur  springs. 

ilr.  Sissox  stated  that  the  solution  gave  up  a  great 
part  of  its  gas  on  merely  heating  to  boiling,  but  to 
expel  the  gas  completely  required  a  good  deal  of 
boding.  The  solution  would  keep  for  any  length  of 
time  in  closed  bottles.  He  did  not  know  whether  it 
would  absorb  hydrogen  sulphide  or  not. 

A  NEW  FORM  OF  APPARATirS  FOR  COLOUR 
TESTS,  AND  NOTES  ON  STEAD'S  ALKALI 
METHOD  FOR  ESTIMATING  LOW  PER- 
CENTAGES OF  CARBON. 

BY  C.  H.  EIDSDALE,  F.C.S. 

At  the  spring  meeting  of  the  Iron  and  Steel  Institute 
in  188.3,  Mr.  Stead  read  a  paper  on  "The  Estimation 

•  See  April  number  of  this  Journal,  p. 210. 
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of  Minute  Quantities  of  Carbon  in  Iron  and  Steel, 
and  a  new  form  of  a  C'liromonieter.'  He  described  a 
method  for  dissolving  the  combined  carbon  in  an 
alkali,  and  estimating  the  percentage  of  it  from  the 
relative  height  of  two  columns  of  liijuid  required  to 
give  the  same  depth  of  tint,  one  being  a  solution  of  a 
steel  containing  a  known  amount. 

At  the  Xortli-Eastern  Steel  AVorks  we  have  very 
often  occasion  to  test  rapidly  steels  containing  under 
■Q!)  carbon,  and  sometimes  as  low  as  '02  per  cent. 

It  was  out  of  the  cjuestion  to  use  the  combustion 
process,  being  much  too  slow  for  practical  working, 
and  on  the  other  hand  the  ordinary  Eggertz  colour 
test  was  unavailable,  as  it  was  incapable  of  showing 
any  difference  when  the  carbon  content  was  below  '07  \ 


of  CO.^  obtained,  causes  a  large  diflerence  in  the 
percentage. 

On  a  lOgrm.  portion  by  combustion,  Imiiligrui.  of 
COo  represents  a  difference  of  '0027  |ier  cent. 

()n  a  Igrm.  jiortion  by  the  alkali  method,  one 
division  on  the  saile(  which  makes  a  marked  difference 
in  the  depth  of  tint)  represents  with  a  O.")  C.  standard, 
•(102.')  per  cent,  or  liarely  as  much  as  Imilligrm.  on  a 
lOgrm.  portion  by  combustion,  and  it  is  considerably 
easier  to  work  to  one  division  by  the  colour  method, 
than  to  Imilligrm.  by  combustion. 

Mr,  Stead's  method,  as  published,  is  as  follows  :— 
Dissolve  Igrm.  of  the  sample  in  12cc.  nitric  acid,  of 
sj).  gr.  1-20  ;  heat  to  90"  or  100'  C.  till  the  sample  is 
dissolved,  which  will  take  about  to  minutes.     Then 


tllDSllALE's    lioT.\RV     CHKOMOMETEK. 


per  cent.  We,  therefore,  at  once  adopted  Mr.  Stead's 
method,  and  found  it  to  answer  very  well  indeed,  the 
results  being  both  rapid  and  accurate. 

As  regards  rajudtl//,  we  regularly  test  one  blow- 
before  the  next  but  one  is  brought  in,  the  average 
time  for  the  analysis  being  35  to  40  minutes,  and  the 
time  from  the  taking  of  the  sample  of  molten  steel  to 
the  sending  out  of  the  result,  being  under  the  hour, 
which  is  obviously  very  desirable  when  making  from 
25  to  27  blows  per  12  hours. 

As  regards  accurari/,  with  a  suitable  standard  the 
results  may  be  taken  as  fully  equal  to  those  obtained 
by  a  carefully  conducted  combu-stion  process,  for 
there  are  more  possible  sources  of  error  in  the  latter, 
besides  wliich,  a  very  slight  discrepancy  in  the  weight 


add  30cc.  boiling  water,  and  I3cc.  sodium  hydrate 
solution  of  sp.  gr.  r27  ;  shake  and  make  up  to  60cc. 
for  the  test. 

We  adhere  to  this  metho  i,  except  that  we  add 
18cc.  caustic  soda  solution,  let  rest  10  minutes  after 
shaking,  and  then  take  up  to  70cc. 

The  cliromometer  itself,  however,  we  do  not  use,  as 
by  its  form  of  construction  it  is  very  liable  to  lireak- 
age  in  changing  the  standard  ;  and  to  meet  the  require- 
ments of  rapid  work,  together  with  several  other 
desiderata,  1  devised  the  form  of  apparatus  which  I 
now  describe  : — 

Description  of  App.\katus. 

The  apparatus  consists  of  the  following  parts  (see 
illustration) : — 
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Three  (jlaiss  tubes  of  e(inal  bore  throughout.  The 
centre  one  i.s  sealed  at  the  bottom.  Each  of  tlie  out- 
side ones  is  drawn  out  fine,  and  prol  mged  about  three 
inches,  pa.ssinjr  through  an  indiarubbur  cork  to  within 
half-an-inch  of  the  bottom  of  a  bottle  of  ruby  glass. 
On  each  of  the  tube-s  is  loosely  fitted  a  small  cylinder, 
about  one  inch  long,  of  glazed  china  clay  or  porcelain, 
or  a  sealed  glass  tube  containing  some  heavy  white 
powder,  such  as  barium  sulphate.  Two  syringes,  one 
for  each  bottle,  are  connected  therewith,  either 
directly  or  with  indiarubber  tubing,  to  a  small  piece 
of  glass  tube,  which  just  passes  through  the  cork. 
There  is  also  a  third  tube  with  a  tap  on  it,  which 
passes  from  the  lowest  point  of  the  bottle,  through 
the  cork,  and  bends  over  for  about  two  inches  towards 
the  back  of  the  apparatus.  Aoove  the  three  com- 
parison tubes  is  a  uiirror,  which  can  be  turned  to  any 
angle  so  as  to  enable  the  operator  to  see  down  them. 
On  one  side  is  a  scale  for  measuring  the  height  of  the 
column  of  liquid  in  the  tube,  on  the  other  a  pointer 
which  slides  on  a  brass  rod.  A  framework  of  mahogany 
for  the  above,  the  whole  of  which  rero/ees  on  a  circular 
bottom  weighted  with  lead.  The  apparatus  can  thus 
be  instantaneously  turned  round  for  better  comparjson 
of  colour,  without  sacrificing  its  stability. 

Directions  for  Usk. — Fill  the  centre  tube  up  to 
'20  divisions  with  the  liquid  to  be  tested.  The  tubes 
on  each  side  are  for  the  standard.?,  which  may  be  of 
different  depths  of  tint,  thus  enabling  better  com- 
parison to  be  made  than  if  only  one  standard  is  used. 

To  Jill  it'lth  standard. — Open  the  cock  on  the  bent 
tube,  stop  the  top  of  the  comparison  tube  either 
with  a  cork  or  the  finger,  then  hold  a  little  beaker, 
containing  the  standard,  so  that  the  bent  tuba  dips 
into  it,  and  draw  up  the  syringe,  when  the  liquid  will 
at  once  rush  into  the  bottle. 

To  make  the.  comparison. — Turn  off  the  tap  of  the 
bent  tube,  remove  the  cork  or  finger  from  the  com- 
parison tube,  and  force  the  liquid  up  till  the  depth  of 
tint,  as  shown  by  the  mirror  at  the  to]),  is  equal  to 
that  of  the  20  divisions  of  liquid  being  tested.  Read 
off  the  height  of  the  column  on  the  scale,  calculate, 
Kumher  of  divisions  of  standard  x  jjercentage  of 
standard  -r  number  of  divisions  <f  li</uid  beinn  testeil 
=  the  jiercentage. 

To  emptii  out  old  standard. — Stop  the  top  of  the 
comparison  tube,  open  the  tap  of  the  blow-out  tube, 
and  force  the  liquid  out  of  the  bottle  by  pressing 
down  the  .syringe. 

To  clean  the  bottles  out. — When  a  new  standard  is 
to  be  used,  it  is  better  after  emptying  the  bottle,  to 
suck  a  little  of  the  new  standard  in,  and  force  it  out 
again.  If  necessary^  from  time  to  time,  the  bottles 
can  be  cleaned  out  in  the  same  way  with  dilute  hydro- 
chloric acid  and  then  water. 

The  ultimate  selection  of  the  form  of  each  part  has 
been  made  with  reference  to  some  special  advantage, 
or  the  avoidance  of  some  weak  point. 

Glass  syringes  have  fieen  selected  as  most  suitable 
for  adjusting  the  height  of  the  column  of  li(iuid,  as  by 
their  use  it  can  be  kept  stationary  at  any  height  as 
long  as  wanted,  say  whilst  the  apparatus  is  revolved 
to  compare  the  colour.  This  turning  round  is  as 
necessary  as  the  changing  from  side  to  side  of  the 
comparison  tubes  in  the  (irdinary  colour  method, 
being  necessitated  by  the  light  striking  unequally  on 
both  tubes,  thus  making  the  depth  of  tint  apparently 
vary. 

I  found  that  the  standard,  though  not  as  sensitive 
to  the  action  of  light  as  in  the  ordinary  colour  method, 
was  still  somewhat  subject  to  change  in  the  course  of 
the  day,  and  as  each  fresh  portion  required  Igrm.  of 
the  standard  steel,  it  was  desirable  not  to  have  to 
renew  it  more  frequently  than  necessary. 

The  bottle  for  holding  it  has,  therefore,  been  made 


of  ruby  glass,  and  liy  thus  excluding  actinic  rays,  one 
standard  may  .safely  be  used  for  12  hours  at  least. 

To  avoid  risk  of  Ijreaking  the  line  jiart  of  the  com- 
parison tube  in  the  uncorking  and  corking  the  bottle 
tor  introduction  of  the  standard,  this  has  been  dis- 
pensed with,  as  owing  to  caustic  soda  getting  on  the 
cork,  it  was  difficult  to  keep  it  tight,  and  in  trying  to 
screw  the  cork  more  firmly  in,  the  fine  tube  almost 
always  got  broken.  I  have,  therefore,  adopted  the 
arrangement  for  pum(iing  the  standard  in  and  out, 
so  that  the  cork  never  need  be  removed. 

Again,  when  testing  carbons  varying  from  "03 — 
'(W  per  cent,  with  a  '05  standard,  those  wich  '08  showed 
jiroiiortiiinalrlfi  too  dark  a  tint,  and  required  to  be 
done  with  a  higher  standard.  There  are,  therefore, 
three  comparison  tubes,  the  centre  one  being  for  the 
sample  to  be  tested,  and  the  outside  ones  for  two 
standards  of  different  percentages. 

If  the  same  standard  be  used  on  both  tubes  the 
api)aratus  will  not  need  to  be  turned  round,  the  rela- 
tive position  of  the  left  hand  to  the  centre  tube  being 
the  same  as  that  of  the  right-hand  tube  to  the  centre 
one  when  turned  round. 

We  have  now  used  this  apparatus  constantly  for 
over  two  years,  and  though  several  thousand  deter- 
minations have  been  made  with  it,  we  have  never 
broken  any  part  of  it,  although  with  the  old  form  we 
were  constantly  breaking  it  just  at  the  mo.st  incon- 
venient time,  or  finding  the  cork  leak,  through  its 
having  to  be  removed  every  time  a  fresh  standard  was 
inserted. 


ON  THE  KATE  AT  WHICH  BLEACHING 
POWDER  LOSES  ITS  AVAILABLE  CHLO- 
RINE. 

BY   .TOHN    PATTINSON,   F.I.C.,  F.C.S. 

In  1874  I  read  a  paper  with  the  above  title  to  the 
Newcastle  Chemical  Society.  The  experiments  then 
made,  which  e-xtended  over  about  a  year,  were  made 
upon  samples  kejit  in  small  bottles  in  the  laboratory, 
and  the  question  naturally  arose  ;  Do  experiments 
made  upon  such  samples  indicate  also  if  available 
chlorine  is  lost  at  the  same  rate  when  the  bleaching 
Ijowder  is  kept  in  casks  ol  the  size  used  in  com- 
merce '!  In  order  to  ascertain  this,  I  have  made 
monthly  tests  of  three  ca.sks  of  bleaching  powder  of 
ihe  usual  size,  containing  about  6cwt.  each,  over  a 
period  of  alwut  twelve  months,  and  also,  for  com- 
parison, monthly  tests  of  samples  of  the  same  kinds 
of  bleaching  powder  kept  in  bottles  holding  about 
4oz,  each. 

Two  of  the  casks,  marked  A  and  R  respectively, 
were  filled  with  bleaching  powder  made  from  Irish 
limestone  from  Larneby  different  manufacturers.  The 
third  cask,  marked  C,  con  tained  bleaching  pjowder  made 
from  "French  Cliff."  Twelve  bottles  of  each  kind  of 
bleaching  powder  were  filled  at  the  same  time  and 
the  corks  sealed,  and  both  casks  and  bottles  were 
stored  in  a  cellar.  A  maximum  and  minimum  ther- 
mometer was  kejit  near  them,  and  a  careful  record  of 
the  temperature  was  made  each  working  day  during 
the  year.  It  will  be  seen  from  Table  I.  (page  588), 
that  the  bleaching  powder  had  been  kept  at  a  com- 
paratively low  and  uniform  temperature  during  the 
whole  year,  the  lowest  temperature  noted  being 
38°  F.,  and  the  highest  62'  F. 

In  taking  the  samples  from  the  casks,  each  cask 
was  bored  in  a  different  part  at  the  end  of  each 
month,  and  a  sample  withdrawn  and  tested.  One  of 
each  of  the  bottles,  marked  respectively  A,  B,  and  C, 
was  also   tested    each    month    at    the    same  time. 
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Table  II.  shows  the  percentage  amounts  of  available 
chlorine  found  in  each  of  the  various  samples  in  each 
month. 


TABLE 

I. 

Lowest. 

Highest. 

Average. 

February    

March  

April 

May  

40 
42 
42 
45 
47 
53 
51 
50 
4G 
42 
38 

49 
46 
51 

.52 
57 
62 
(il 
CO 
52 
50 
48 

44-7 
43-5 
45-7 
47-5 
541 
58-0 
5C-9 
64-9 
49-2 
46-6 
43-7 

July  

August    

September 

October   

November 

December 

The  casks  and  bottles  were  filled  on  the  26th  and 
27th  of  January,  1885,  and  the  first  samples  were 
tested  on  the  2t)th  January. 


of  calcium.  To  determine  chlorine  existing  as 
chloi-ate,  a  portion  of  the  bleaching  powder 
was  boiled  with  a  .solution  of  sulphurous  acid,  to 
reduce  both  chlorates  and  hypochlorites  to  chlorides. 
After  excess  of  sulphurous  acid  was  expelled  by 
boiling,  and  by  the  addition  of  a  few  drops  of  nitric 
acid,  the  solution  was  neutralised  by  carbonate  of 
lime,  and  the  total  chlorine  then  ascertained  by 
titration  with  standard  nitrate  of  silver  solution. 
The  difference  between  the  total  chlorine  and  that 
existing  as  hypochlorite  and  chloride,  gave  the  chlo- 
rine existing  as  chlorate.  The  other  constituents 
were  determined  by  the  usual  methods  of  analysis. 

On  examining  the  tables,  it  will  be  seen 
that,  on  the  whole,  there  has  been  a  gradual  and 
regular  loss  of  available  chlorine  during  the  eleven 
months  over  which  the  tests  were  made.  The  total 
loss  of  available  chlorine  in  each  .sample  was  as 
follows  : — 

Casks.  Bottles. 


A 
B 
C 


3-20%     . . 

...    2-30% 

3-20       . . . 

. . .     1-80 

310       ... 

...    1-80 

It  must  be  remembered,  however,  that  in  the  case 
of  the  casks,  the  loss  of  chlorine  is  reduced  by  this 
consideration  :  On  referring  to  the  complete  analyses 
it  will  be  seen  that  the  cask  samples  have  absorbed 


TABLE  n. 


Date  "when  S.\mple  w.\.s  Tested. 


1885. 
January  29 

February  27    

March  30 

April  28 

May  28  

June  25 

July  28  

August  28    

September  29 

October  29  

November  30 

1886. 
January  5   


CABK.S. 


37  00 
36  90 
36-70 
30-90 
36-30 
36-10 
35-30 
35-20 
34-60 
34-80 
34-50 

33-80 


38-30 
38-10 
38-00 
37-80 
37'10 
37-00 
36-70 
36-20 
36-00 
35-80 
35-40 

35-10 


3600 
35-90 
35-60 
35-50 
35-20 
33-90 
33-90 
33-90 
33-70 
33-50 
32-80 

32-90 


37-20 
36-90 
36-90 
36-80 
36-60 
36-20 
35-80 
35-70 
35-50 
35-70 
35-10 

34-90 


B. 


38-00 
37-80 
37-40 
37-60 
37-10 
36-90 
36-60 
36-20 
36-20 
36-00 
36  00 

36  20 


36-10 
35  90 
35-60 
35-60 
35-60 
35-20 
3J-C0 
34-70 
34-80 
3160 
33-80 

34-30 


A  complete  analysis  of  each  of  the  cask  samples 
was  made  at  the  beginning  and  also  at  the  end  of 
the  experiments.  These  analyses  are  given  in 
Table  III.  (page  589). 

The  bottle  .samples  were  also  examined  at  the 
beginning  and  end  of  the  period  for  chlorine  existing 
as  available  chlorine  (hypochlorite),  clilorate  and 
chloride,  with  the  results  given  in  Table  IV.  (page 
589). 

The  methods  of  analysis  employed  w-cre  the  fol- 
lowing :— The  available  chlorine  was  determined  by 
Penot's  method— that  is,  with  a  standard  solution  of 
arsenious  acid.  To  determine  the  chlorine  existing 
as  chloride,  the  portion  in  which  available  chlorine 
had  been  determined  was  acidulated  with  nitric  acid, 
the  e.vcess  neutralised  with  carbonate  of  lime,  and 
then  titrated  with  standard  solution  of  nitrate  of 
silver.  The  difference  between  the  amount  of 
chlorine  thus  indicated  and  the  amount  indicated 
by  Penot's  test,  gives  the  chlorine  existing  as  chloride 


carbonic  acid  and  water  from  the  atmosphere  during 
the  year,  and  thereby  increased  in  weight.  The 
amount  of  this  absorption  is  no  doubt  greater  in  these 
experimental  caoks  than  it  would  be  in  casks  under 
ordinary  circumstances,  for  the  gradually-increasing 
number  of  holes  bored  in  these  casks  and  into  the 
middle  of  the  bleaching  powder  necessarily  allowed 
greater  access  of  air  to  the  bleaching  powder  than 
would  be  the  case  with  casks  that  are  not  so  treated. 
The  additional  amounts  of  carbonic  acid  and  water 
absorbed  by  the  cask  samples  were  as  follows  : — 

A  cask 2-32'i 

B      2-05 

C      2-95 

On  making  allowance  for  this  increa.se  in  weight, 
the  amount  of  lo.ss  of  available  chlorine  in  the  cask 
samples  is  reduced  to  the  following  percentages  :— 

A  cask 2-40'i' 

B      2-46 

C      2-10 


I 
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Thus  showing  that  the  loss  of  available  chlorine  in 
the  cask  samples  does  not  differ  much  from  the  loss 
in  the  bottle  samples — the  average  loss  in  the  cask 
samples  being  2-32  per  cent.,  and  in  the  bottle  samples 
1'97  per  cent.,  or  a  difference  of  (i-3.">  per  cent. 

And  so  with  regard  to  the  total  chlorine  ;  the  loss 
of  total  chlorine  in  the  casks  and  bottles,  as  sampled, 
was  as  follows  : — 


Casks. 

BottUs 

A   

B    

C    

l-.36%     .. 

1-15        .. 

1-71 

...    0-86% 
. . .     0-13 
...    OOS 

When,  however,  the  same  correction  as  above  is  made 

for  gain  of  weight  in  carbonic  acid  and  water  in  the 

oa'sk  samples,  the  loss  of  total  chlorine  in  these  is  as 

follows  : — 

A  cask  O-on:^ 

B      , 0-67 

C      0-65 

Or  just  about  the  same  amount  of  loss  as  in  the 
bottle  samples,  the  average  loss  of  the  cask  .samples 
being  Q-Gl  per  cent.,  whilst  the  average  lo.ss  of  the 
bottle  .samples  is  O'GG  per  cent. 


increased    by    the 
during  the  year  : — 


following    percentage    ainuunts 


Casks. 

A    209./ 

B    1-83 

C    1-65 


Bottles. 
1-6-2% 
1-51 
1-38 


From  a  consideration  of  the  above  results,  it  will 
be  seen  that  when  bleaching  i)owder  is  kept  either  in 
casks  or  in  bottles  for  about  twelve  months  under 
the  conditions  above  specified— that  is,  at  a  tempera- 
ture not  e.Kceeding  about  (IC^  F.,  it  loses  not  more 
than  from  two  to  three  per  cent,  of  its  available 
chlorine,  and  under  one  per  cent,  of  its  total 
chlorine. 

It  is  not  often,  however,  that  bleaching  powder 
can  be  stored  in  )ilaces  where  so  low  a  temperature 
as  C0°  F.  can  be  maintained  for  any  length  of  time, 
at  any  rate,  in  the  summer  months,  and  in  many  cases 
it  will  be  stored  in  places  where  a  temperature  of 
70°,  or  even  80'-'  F.  will  prevail.  It  seems  desirable, 
thprefore,  to  determine  at  what  rate  available  chlorine 
is  lost  at  these  higher  temperatures,  more  especially 
as  my  experiments  made  in  t874  indicated  that  a 
much  greater  loss  of  available  chlorine  took  place 


TABLE   III. 


Available  chlorine 

J.4SUABY  29,  1865. 

J.1XUAKY  5,   1685. 

A. 

B. 

C. 

A. 

B. 

C. 

37-00 
0  35 

3S-30 
0-59 

3600 
0-32 

33-80 
2-11 

35-10 
2-12 

32-90 
1-97 

Chlorine  as  chloride  

Chlorine  as  chlorate  

0-25 

0-08 

0-20 

none 

none 

none 

Lime  

11-19 

13-31 

41-00 

13-57 

12-61 

13-05 

Maptnesia 

0-10 

0-31 

013 

0-31 

0  36 

0-38 

Peroxide  of  iron  

005 
013 

0-01 
0-11 

0-02 
0-33 

!           005 
0-35 

0-OJ 

0-36 

trace 

0-02 
0-35 

Carbonic  acid 

018 

0-30 

0-18 

0-80 

1-18 

1-31 

Siliceous  matter   

Q-IO 

0-30 

0-50 

0-50 

0-iO 

0-50 

Water  and  loss 

16-15 

1633 

17-00 

18-15 

17-£0 

18-89 

100-00 

100-00 

100-00 

100  00 

100  00 

100-00 

Total  chlorine 

3700 

38-97 

36-58 

36-21 

37-52 

31-87 

TABLE   IV. 


J.ixuAKY  29.  1885. 

January  5,  1836. 

A. 

B. 

C. 

A. 

B. 

C. 

37  20 
0-18 
010 

37-73 

38-00 
017 
0-72 

38-S9 

3610 
0-26 
0  39 

36-75 

31-90 

none. 

2-02 

36-92 

36-20 

none. 

2-26 

38-16 

31-30 

none. 

1-77 

3j07 

„          Chlorate 

Chloride 

Total  Chlorine  

The  smiU  quantity  of  chlorine  found  as  chlorate 
in  each  sample  at  the  beginning  of  the  experiments, 
ceased  to  exist  in  this  combination  at  the  end,  and 
from  tests  made  it  was  found  that  all  chlorate  had 
disappeared  in  May,  or  about  four  months  after  the 
casks  and  bottles  were  tilled. 

The  amounts  of  chlorine  existing  as  chloride  had 


during  the  .summer  months  than  during  the  colder 
winter  months.  It  is  my  intention  to  keep  samples 
of  bleaching  powder  at  fixed  higher  temperatures  for 
a  lengthened  period,  and  to  note  the  changes  which 
take  place  from  time  to  time.  The  results  obtained 
w-ill  be  laid  before  the  members  of  this  Society  at  a 
future  time. 

c 
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ME,   J.    NEILSON   CUTHBEKT.SON  IN  THE  CHAIK. 


CHAIRiIA>;s   ADDRESS. 

The  Chaieman,  iu  his  introductory  address,  gave  a 
brief  account  of  tlio  proceedings  of  tlie  i).irent  society 
during  the  jiast  year.  The  roll  of  membership,  he 
mentioned,  stood  now  at  l'i^TI,  of  whom  i'51  belonged 
to  the  Glasgow  Section,  only  two  of  the  sections  being 
larger,  London  and  Manchester,  with  442  and  312 
members  respectively.  During  the  past  session  82 
original  paiiers  were  read,  of  which  17  were  contri- 
buted by  their  own  Section.  One  important  matter 
in  which  the  Section  took  part  was  that  in  promoting 
the  success  of  the  Edinburgh  Exhibition.  A  small 
sub-committee  was  appuinted  and  drew  u\>  a  circular, 
which  was  sent  to  the  chemical  manufacturers  of 
Scotland.  The  committee  also  attended  the  meetings 
of  the  local  executive,  and  the  result  was  that  there 
was  at  Edinburgh  a  very  respectable,  if  not  complete, 
exhibition  of  the  chemicals  manufactured  iu  Scotland. 
It  had  been  announced  that  Exhibitions  were  to  be 
held  in  Manchester  and  Newcastle  next  year,  and  the 
citizens  of  Glasgow  had  agreed  that  there  should  be 
one  here  iu  18S8.  He  thought  the  Section  would 
form  a  very  good  organisation  for  interesting  the 
chemical  manufacturers  of  Scotland  in  seciu'ing  a 
good  chemical  collection  for  the  Glasgow  Exhibition. 
He  was  old  enough  to  remember  a  sniall  chemical 
exhibition  got  up  in  Glasgow  many  years  ago,  and  he 
believed  the  proceeds  of  that  exhibition,  small  as  it 
was,  formed  the  nucleus  of  the  Philosophical  Societies' 
fund  that  had  been  invested  in  the  building  in  which 
they  were  now  met.  He  hoped  that  there  would  be 
a  surplus  as  the  result  of  the  forthcoming  great 
Exhibition,  and  that  it  might  be  devoted  to  some 
great  local  undertaking  or  institution.  It  would  be 
observed  from  the  programme  that  the  title  of  the 
Section  had  been  changed,  and  that  it  was  now  called 
the  Glasgow  and  Scottish  Section.  The  object  of 
this  was  to  provide  for  occasional  meetings  in  Edin- 
burgh, and  probably  in  Duiulcc.  The  meeting  in 
February  was  to  be  held  in  Edinburgh,  and  he  looked 
forward  to  its  being  eminently  successful.  He  saw 
no  reason  why  they  should  not  spread  their  wings  all 
over  Scotland,  and  excite  much  larger  interest  than 
they  had  yet  attempted.  Another  most  important 
matter  was  that  they  had  invited  the  parent  .society 
to  hold  its  annual  meeting  in  Cila.sgow  in  July  next, 


and  that  the  invitation  had  been  accepted.  That  the 
sixth  meeting  of  the  Society  should  be  held  in  Scot- 
land was  only  due  to  the  importance  and  extent  of 
the  chemical  industries  and  manufactures  of  this 
neighbourhood.  Before  the  Exhibition  of  1888  was 
ojjened  he  hoped  we  should  have  a  revival  of  trade. 
He  was  sure  the  members  of  the  Society  must  be 
wearying  for  the  return  of  prosperity.  He  believed 
he  was  correct  in  saying  that  the  chemical  industries, 
as  well  as  others,  had  for  a  long  time  been  labouring 
under  a  state  of  dulness  and  absence  of  remuneration 
which  was  not  formerly  experienced.  In  looking 
over  a  price  list  that  morning,  he  found  that  all 
chemical  articles  w^ere  lower  in  price,  or  not  higher, 
than  they  were  a  year  ago,  with  one  exception — 
namely,  bleaching  powder — and  he  did  not  know  that 
they  could  attribute  that  to  a  revival  of  trade.  He 
had  no  doubt  that  the  depression  which  we  had  been 
experiencing  for  some  time  past  would  have  good 
eft'ects.  It  would  lower  costs  all  round,  and  be  the 
means  of  enabling  them  to  compete  with  other  coun- 
tries, and  lead  to  what  always  helped  in  that  and  all 
other  industries,  the  survival  of  the  fittest. 

A  METHOD  OF  USING  ANTIMONIOUS 
CHLORIDE  FOR  FIXING  COAL-TAR 
COLOURS  ON  COTTON  FIBRES. 

BY  GEORGE  WATSON,   F.C.S. 

In  dyeing  and  calico  printing  processes,  the  only  use 
made  of  compounds  of  the  metal  antimony  is  as  an 
auxiliary  iu  the  fixation  of  coal-tar  colours  on  cotton. 
Their  application  for  this  purpose  depends  upon  the 
fact,  that  on  mixing  their  aqueous  solutions  with 
aiiueous  decoctions  of  certain  tannin  substances, 
precipitates  are  produced  capable  of  being  dyed  with 
various  coal-tar  colours,  thus  forming  Jakes.  In 
practice  it  is  usual  to  produce  these  lakes  directly  on 
the  fibre  by  a  proper  combination  of  the  tliree  opera- 
tions of  tanning,  antiinoniating,  and  dyeing. 

For  various  reasons,  tartar-emetic  was  the  salt  of 
antimony  adopted  when  this  method  of  fixing  was 
introduced,  and,  technically  speaking,  it  served  the 
purpose  admirably.  One  drawback,  however,  it  pos- 
sessed— viz.,  its  comparatively  high  jirice,  due  to  the 
large  percentage  ot  potassium  tartrate  contained  in 
it,  and  all  the  preparations  proposed  as  substitutes 
are  merely  intended  to  give  a  salt  as  suitable,  at  a 
less  cost. 

Now,  antimonious  chloride  is  a  salt  possessing  the 
necessary  qualification  of  cheapness,  being  the  least 
expensive  salt  producible,  but  unfortunately  it,  like 
most  other  antimony  salts,  is  basitied  by  water,  and  is 
thus  rendered  useless  for  the  purpose  of  the  dyer. 
It  is  the  object  of  the  method  which  I  am  going  to 
describe,  to  show  how  this  basifactiou  by  water  may 
be  cheaply  and  efficiently  jirevented,  thus  enabling 
baths  of  any  desired  strength  to  be  prepared. 

It  is  known  that  antimonious  chloride  is  capable  of 
forming  double  salts  with  certain  other  metallic 
chlorides,  such  as  the  alkaline  chlorides,  and  as  it  is 
obviously  neccs.sary  for  the  production  of  these  com- 
pounds that  both  salts  should  be  simultaneously 
co-existent  in  solution,  I  concluded  that  antimonious 
chloride  ought  to  be  miscible  in  any  degree  with 
strong  or  saturated  aiiueous  solutions  of  these 
chlorides.  Ou  making  preliminary  experiments,  I 
found  that  to  appearance,  perfect  miscibility  was 
produced  on  admixture  with  saturated  solutions  of 
sodium, ammonium,  magnesium  and  calcium  chlorides; 
while  potassium  and  barium  chlorides  yielded  liquids 
more  or  less  turbid.    I  thought  it  would  therefore  be 
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of  interest,  and  possibly  of  value,  to  examine,  under 
similar  experimental  conditions,  the  efl'ect  of  varied 
quantities  of  the  three  first-named  chlorides  in  pre- 
venting the  decomposition  of  antimonious  chloride 
by  water.  To  these  I  have  added  potassium  chloride 
for  the  sake  of  comparison. 

For  this  purpose,  I  have  carried  out  a  number  of 
experiments,  the  description  of  one  of  which  will 
suffice  to  show  the  method  of  procedure  of  the  whole. 

Into  a  glass  beaker  of  300cc.  capacity,  210cc.  of 
water  were  placed.  A  definite  weight  of  the  metallic 
chloride  under  examination  was  then  added  and 
stirred  till  dissolved.  The  whole  was  next  allowed 
to  stand  several  hours,  generally  over-night,  in  order 
that  the  cooling  efl'ect  due  to  solution  might  become 
dissipated.  The  temperature  was  then  noted  to 
make  sure  that  each  experiment  was  approximately 
similar  in  this  condition.  Exactly  Igrm.  of  aqueous 
solution  of  antimonious  chloride  (of  a  known  per- 
centage of  antimony),  weighed  in  a  watch-glass,  was 
then  added  and  well  mixed  b\'  stirring.  The  whole 
was  next  allowed  to  stand  eighteen  hours.  The 
treatment  at  the  end  of  this  time  varied.  In  some 
experiments  the  watch-glass  was  withdrawn,. freed 
from  adherent  precipitate  by  friction  with  a  glass 
rod,  tipped  with  indiarubber,  the  precipitate  sepa- 
rated by  filtration,  w-ashed  with  210cc.  of  vrater,  con- 
taining in  solution  an  amount  of  metallic  chloride 
identical  with  that  used  in  the  experiment,  and  the 
antimony  in  the  precipitate  determined  by  titration 
with  standard  .solution  of  potassium  permanganate.  In 
other  experiments,  the  antimony  remaining  in  solu- 
tion was  estimated  by  titration  of  an  aliipiot  portion 
of  the  clear  supernatant  liquid.  The  results  of  these 
experiments  are  embodied  in  the  annexed  table  and 
diagram. 

On  examining  these  figures,  several  remarkable 


case  of  sodium  and  ammonium,  appears  to  be  mani- 
fe.sted  in  a  regular  manner,  until  saturation  is  nearly 
reached,  when  a  great  increase  in  efficiency  takes 
place.  The  action  of  magnesium  chloride  occurs  in  a 
more  unitorm  manner  throughout,  while  potassium 
chloride  exhibits  a  remarkable  increase  in  effect  at 
53grms.,  decreasing  again  on  further  additions  of  the 
salt,  and  finally  increasing  on  the  saturation  point 
being  reached. 

Diaeram  illnstratins  tho  effects  of  Sodium,  Potassiuni.  Amnio- 

M'TL'n-<iuin  Cliliiri.ir,. 


>J        lb        -^1        M       i.i        j1        1..J        ;_'  V,-,i,-rllls. 

Piepresented  grajihically,  the  action  of  sodium  and 
ammonium  chlorides  consists  each  of  three  straight 
lines,  forming  different  angles  with  the  abscissa, 
while  that  of  magnesium  chloride  consists  of  one 
straight  line  only.  Representing  by  E  the  chemical 
efl'ect  or  antimony  retained  in  solution,  and  by  Y  a 
weight  of  sodium  chloride,  the  equation  for  the  first 
part  of  the  action  may  be  put  in  the  form  E  =  ?hy  +  c. 
ynheing  the  tangent  of  an  infinitely  large  an^le,  is 
e(|ual  to  0.  Hence  E  =  c  for  all  values  of  y.  From 
the  point  represented  by  4!)  Dfitigrms.  the  efl'ect  is  pro- 
portional to  the  sodium  chloride,  and  may  be 
expressed  by  the  equation  E  =  (7— <0''>  where  d  and  li 
are  constants.  The  values'  of  d  and  h,  calculated 
from  the  experiments  with  an  asterisk,  are  49784  and 


TABLE  SHOWING  THE  EFFECTS  OF  SODIUM,  POTASSIUM,  AMMONIUM  AND  MAGNESIUM  CHLORIDES. 
Temperature  12°  to  15°  C.    Antiviony  in  Igrm.  Solution  of  Antimonious  Chloride  =  O'i'Sligrm. 


So'Iilim 
Chloride. 

Antimony 
in  ppl. 

Calc. 

Potassium 
CJiloride. 

Antimony 
in  ppt. 

Calc. 

Ammonium 
Ciiluridt!. 

Antimony 
in  ppt. 

Calc. 

Magnesium 
Cliloiidc. 

Antimony 
in  ppt. 

C.-ilc, 

none 

0-1395 

_ 

— 

_ 

— 

— 

— 

- 

— 

— 

S'i55 

03953 

— 

0-967 

0-4277 

— 

— 

- 

- 

- 

- 

- 

15-SSl 

0  1026 

— 

12-776 

0-424S 

— 

— 

- 

- 

- 

- 

- 

23-SOi 

01130 

— 

19-818 

0-4189 

— 

— 

- 

- 

- 

- 

- 

32-77t 

0-1011 

— 

25-871 

0-4130 

— 

- 

- 

- 

- 

- 

3G-il7 

0-1113 

— 

32-732 

0-4160 

— 

— 

- 

- 

- 

- 

- 

43-939 

0-1011 

- 

39-636 

0-1171 

— 

•43-939 

0-3774 

0-3774 

■13-939 

0-3151 

0-3125 

J9-966 

0-3S9G 

- 

16-076 

0-3S61 

— 

46070 

0-3203 

0-3665 

15672 

0-2213 

- 

53-003 

0-3S5G 

01115 

53-013 

0-3377 

_ 

49-906 

0-3430 

0-3467 

17-955 

0-2728 

0-2673 

55-967 

0-3691 

03819 

55-969 

0-3510 

— 

53-013 

0  3121 

0-3311 

19-966 

0-2180 

0-2-2S4 

♦59-119 

0-3514 

0-3542 

69-459 

0-3746 

— 

55-907 

0-3-253 

0-3100 

62-142 

0  2057 

0-1863 

61-006 

0-3223 

0-33-20 

61-966 

0-3790 

— 

59-459 

0-3022 

0-2982 

61-015 

01224 

01191 

63-503 

0-3163 

0-31S1 

— 

— 

61-966 

0-2996 

0-2854 

•55-967 

0-1122 

0-1123 

'61 -930 

0-3057 

0-3054 

— 

— 

_ 

♦03-784 

0-2761 

0-2762 

58-993 

none 

none 

66-189 

0-2961 

0-2921 

— 

— 

67  000 

0-2511 

0-2597 

61-966 

.. 

■  ■ 

68-030 

0-2740 

0-2785 

— 

— 

_ 

69-090 

0-2231 

0-2190 

- 

- 

- 

Sattirated 

0-1758 

- 

Saturated 

0-3289 

- 

Saturated 

00833  . 

— 

Saturated 

none 

none 

facts  are  revealed.  For  instance,  in  the  case  of 
sodium,  potassium,  and  probably  of  ammonium 
chlorides,  the  efl'ect  of  the  metallic  chloride,  although 
appreciable,  is  constant  until  about  40grms.  have 
been  added.    I'rom  about  this  point  the  effect,  iu  the 


0-008805.  In  the  table  the  numbers  calculated  from 
this  equation  are  given  side  by  side  with  the  experi- 
mental figures.  Making  y  =(/,  then  E  =0,  6  is  there- 
fore the  point  whei-e  the  line,  if  produced,  cuts  the 
abscissa  ;  also,  by  giving  -y  such  a  value  that  —  yd=\, 

C2 
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then  E  =  i.  Hence  h  is  the  eifect  produced  by  Igrni. 
of  sodium  chloride. 

The  equations  for  ammonium  chloride  (for  the 
analogous  part  of  the  ett'ect)  and  magnesium  chloride 
are  of  the  same  form  ;  the  values  of  the  constants  (/ 
and  h  being  ;U'774  and  O'OO.'jII  for  ammonium,  and 
3S)'0G3  and  (V0U)4  for  magnesium.  The  calculated 
results  are  given  in  the  table. 

If  Y  and  7,  represent  equal  weights  of  sodium  and 
ammonium  chlorides  respectively,  then  the  quotient 
of  the  e.xpression — 

(7 -(/)/' 

is  the  efficiency  of  ammonium  chloride  when  that  of 
.sodium  chloride  is  unity.  On  calculating  this  for 
ditt'erent  but  equal  values  ot  y  and  y,,  it  is  found 
that  the  efficiency  of  ammonium  chloride  as  com- 
pared with  that  of  sodic  chloride  is  variable,  and 
decreases  as  the  values  of  7  and  Y]  augment.  Under- 
noted  are  the  ratios  for  certain  values  of  7  : — 


7=v, 


5300.'?  

E 

2-1781 

oD-gu"  

1-7526 

60000  

1  -6035 

C2-000  

1*4360 

61-000  

l"31o6 

66-000  .. 

r'wso 

6S-000  

1-1541 

For  an  equal  weight,  then  ammonium  chloride  is 
twice  as  elKcient  as  sodium  chloriile  at  the  point 
.5;5-003grms.,  and  decreases  gradually  until  at  the 
point  GSgrins.  it  is  only  about  equally  so.     Making 

E  -'' 

then  the  corresponding  values  of  Yand7]  are  the 
mutual  equivalents  of  the  two  chlorides.  These  are 
inversely  proportional  to  their  efficiencies,  so  that  if 
the  equivalent  of  sodium  chloride  is  unity,  that  of 
ammonium  chloride  will  be  the  reciprocal  of  its 
efficiency. 

Calculating  in  the  same  way  the  efficiency  of 
magnesium  chloride  as  compared  with  ammonium 
chloride,  I  find  that  the  ratio  ijicreases  as  the  amounts 
of  chloride  augment.  At  the  point,  SOgrms.,  it  is 
twice  as  efficient,  at  54grms.  2i  times,  and  at  r)8grms. 
2?  times.  ^Vith  saturated  solutions  of  the  three 
alkaline_ chlorides,  taking  potassium  chloride  as  unity, 
the  elficiencies  of  sodium  and  ammonium  are  '1  and 
3  respectively. 

In  adajiting  these  results  to  practice,  potassium 
chloride,  from  its  low  efficiency,  and  ammonium 
chloride  from  its  high  price,  will  not  be  available. 
We  are  therefore  reduced  to  the  use  of  sodium  or 
luaguesium  chlorides,  or  a  mi.xture  of  both.  As 
sodium  chloride,  even  in  saturated  solutions,  does  not 
retain  all  the  antimony  in  .solution,  means  had  to  be 
devised  to  overcome  this  objection. 

AVhen  a  large  proportion  of  water  is  added  to  anti- 
monious  chloride,  the  jn-eciiiitate  formed  is  .said  to 
have  a  composition  represented  by  the  formula 
Sb40jCl2.  Assuming  that  the  antimony  precipitated 
has  curried  down  chlorine  according  to  this  expression, 
then  the  ratio  of  the  antimony  to  chlorine  remaining 
in  solution  is  found  on  calculation  to  agree  with  the 
expression  Sb  :  4JC1.  Hence  if  this  ratio  exist  before 
adding  the  antimony  to  solution,  no  precipitation 
should  occur.  This  is  verified  on  trial.  Tn  order  to 
prepare  a  bath,  then,  we  simjily  take  a  cold  saturated 
.solution  of  sodium  chloride  and  add  the  antimonious 
chloride  previously  acidifiid  in  the  above  projiortion. 

V>y  a  suitable  admixture  of  magnesium  chloride 
with  the  .sodium  chloride,  the  amount  of  free  hydro- 


chloric acid  lu-esent  may  be  greatly  reduced,  or  indeed 
dispensed  with  altogether.  In  manufacturing  anti- 
monious chloride  on  the  large  scale,  a  small  proportion 
of  free  hydric  chloride  is  always  necessarily  present, 
as  it  is  impossible  to  fully  saturate  hydrochloric  acid 
of  riGO  sji.  gr.  with  antimonious  oxide  by  boiling. 
The  resulting  liquor  contains  about  53  per  cent,  of 
antimony  calculated  as  metal,  the  ratio  of  antimony 
to  chlorine  being  about  4Sb;ir)Cl.  Using  the  anti- 
monious chloride  in  this  condition,  perfect  .solution  is 
obtained  on  adding  to  a  bath  )irfpared  according  to 
the  following  formula  : — 

10  gallons  water. 

301b.  sodiinn  chloride. 

201b.  inugnesium— in  crystals. 

If  it  is  desired  to  use  magnesium  chloride  alone, 
then  we  simply  take  a  .solution  of  this  salt  of  a 
strength  in  accordance  with  the  experimental  results 
— viz.,  about  (iOgrms.  of  the  anhydrous  salt  in 
aiOgrms.  of  water.  By  taking  the  antimonious 
chloride  in  the  condition  above  described,  however, 
this  proportion  of  magnesium  chloride  may  be 
greatly  diminished,  the  following  being  the  formula 
for  thfe  preparation  of  a  bath  ;— 

10  gallons  water. 

Uilb.  magnesium  chloride  in  crystals. 

The  method  of  applying  the  trichloride  consists 
then  simply  in  this,  that  a  bath  is  prepared  according 
to  one  of  tile  formu';u  given,  and  to  it  is  added  the 
antimonious  cliloride.  I  now  proceed  to  consider  the 
advantages  ottered  by  this  salt  used  in  this  way  over 
tartar  emetic  and  the  double  oxalate  with  potassium. 
These  may  be  divided  into  two  groui)s,  those  of  a 
financial  and  those  of  a  technical  or  chemical  value. 

Tartar  emetic  of  ordinary  ([uality  costs  abcmt 
Is.  Id.  per  lb.,  and  contains  35  per  cent,  of  antimony 
calculated  as  metal.  Antimony  potassium  oxalate 
contains  22  per  cent,  of  antimony  as  metal,  and  costs 
8id.  per  lb.,  while  the  chloride  solution  contains,  as 
already  mentioned,  23  to  24  per  cent,  of  antimony, 
and  is  sold  at  7d.  per  lb.  Calculating  these  to  the 
basis  of  tartar  emetic,  the  following  relative  costs 
are  obtained  : — 

Tartar  emetic  (35  per  cent,  antimony) 13d.  per  lb. 

Oxalate  ,,  ISjd.    ,. 

Chloride  „  lUid.    „ 

So  that  regarding  only  the  contents  of  antimony,  the 
double  oxalate  is  not  any  cheaper  than  tartar  emetic, 
while  the  chloride  is  only  4-.')ths  of  the  cost  of  eitlier. 
To  the  price  of  the  latter,  however,  must  be  ailded 
that  of  the  sodium  or  other  chloride  used  in  conjunc- 
tion. Supposing  sodium  chloride  alone  to  be  used 
(and  this  salt,  from  its  low  j)rico,  will  jirobably  be 
mostly  used  in  practice),  the  addition  to  the  cost  will 
be  very  small,  and  should  not  exceed  one  jienny  per  lb. 
If  a  mixed  solution  of  sodium  and  magnesiiuu 
chlorides  be  used,  the  cost  will  of  course  be  more,  but 
will  in  any  case  be  dependent  on  the  amount  of 
antimony  (jier  gallon  of  the  bath)  consumed  before 
the  bath  is  discarded. 

Considered  technically,  it  is  ai.so  probable  that  the 
chloride  w-ill  possess  certain  advantages  over  tartar 
emetic. 

One  might  conjecture,  from  the  facility  witli  which 
antimonious  chloride  is  basified  by  water,  that  its 
solution  in  conjunction  with  any  of  the  before-named 
chlorides  would  be  in  a  state  of  very  unstable  ecjuili- 
brium,  ready  to  deposit  its  antimony  on  the  least 
inducement.  That  this  is  so,  a  very  simple  experi- 
ment shows.  If  the  sides  of  a  glass  vessel,  containing 
some  antimonious  chloride  dissolved  in  .saturateil 
solution  of  sodium  chloride,  be  scratched  with  a  gla.sa 
rod,  the  fine  lines  thus  formed  become  traced  out,  in 
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a  short  time,  by  tlie  deposition  of  basic  antimonious 
cliloride.  Now,  when  an  abrasion  is  produced  on  any 
surface,  a  certain  amount  of  energy  is  expended  in 
overcoming  tlie  cohesion  of  the  nuiterial  composing 
the  surface.  This  energy  assumes  the  potential  state, 
and  resides  in  the  path  of  the  abrasion.  A\'lien,  there- 
fore, such  abrasions  are  placed  in  suitable  conditions, 
their  potential  transforms  itself — that  is,  does  work 
which,  in  the  experiment  described,  consists  of  the 
separation  of  a  small  (piantity  of  antimonious  oxide 
from  its  combination  with  chlorine.  A  similar  solu- 
tion of  tartar  emetic  in  water  treated  in  the  same 
way  does  not  give  any  dei)Osit.  In  this  case -the 
potential  of  abrasion  is  not  powerful  enough  to  over- 
come the  mutual  attraction  of  antimony  and  tartaric 
acid.  The  double  oxalate  behaves  similarly  to  the 
chloride. 

Now  cotton  fibres  exert  an  attraction  for  reagents, 
by  virtue  of  which  they  decompose  weak  solutions  of 
certain  metallic  salts  in  such  a  way  that  the  metallic 
oxide  becomes  fixed  in  the  pores  of  the  fibre.  If  we 
have  to  choo.se,  then,  between  two  salts  of  a  given 
metal,  we  select  that  which  gives  least  work  for  the 
fibre  to  do,  as  this  means  economy  in  tinie  and 
possibly  in  material.  Proceeding  on  this  basis, 
antimonious  chloride  would  be  a  better  salt  to  use 
than  tartar  emetic.  This  conclusion,  in  the  ca.se  of 
the  double  oxalate,  is  said  to  be  verified  by  practical 
experience  on  the  large  scale,  and  indeed  constitutes 
its  sole  advantage  over  tartar  emetic. 

In  order  to  test  this  deduction  in  the  case  of  the 
chloride,  I  have  performed  several  dyeing  experiments 
with  the  two  salts  used  under  like  conditions. 

iSimilarly  tanned  hanks  of  bleached  cotton  yarn,  of 
equal  size,  were  immersed  for  .30  .seconds  in  solutions 
of  tartar  emetic  and  of  the  chloride  respectively.  The 
strengths  of  the  solutions  were  OT),  1  and  rsgrms.  in 
200cc.  of  water  and  mixed  solution  of  sodium  and 
magnesium  chlorides,  the  temperature  during  the 
immersion  being  15'^  (J.  The  percentage  of  antimony 
in  the  tartar  emetic  was  ,380,  and  in  the  chloride 
24.  The  hanks  were  then  dyed  up  with  Victoria 
green  and  safranine.  From  these  it  is  seen  that  in 
each  case  the  chloride,  although  only  two  thirds  of 
the  strength  of  the  tartar  emetic,  has  given  (piite  as 
full  a  colour  as  the  latter,  showing  that  equal  amounts 
of  antimonious  oxide  have  been  absorbed  in  each 
case. 

ilinor  advantages  which  suggest  themselves  are 
contained  in  the  fact  that  the  tannate  of  antimony  is 
more  insoluble  in  solution  of  sodium  chloride  than  in 
water,  and  will  be  more  completely  tixed,  in  con- 
.sequence  of  which  the  bath  will  not  be  so  quickly 
fouled.  It  is  also  evident  that  as  the  stability  of  the 
bath  increases  during  absorption  of  its  antimony,  and 
conseciuent  liberation  of  acid,  by  the  simple  addition 
of  water  in  regulated  quantities,  the  influence  of  the 
acid  may  be  eliminated,  and  any  desired  degree  of 
instability  again  produced.  In  this  way  it  may  be 
possible  to  absorb  all  the  antimony  from  a  bath,  the 
acid  may  then  be  neutralised  by  the  addition  of 
alkali,  and  the  bath  will  again  be  ready  for  a  new 
addition  of  antimonious  chloride. 

I  shall  now  exhibit  some  samples  of  cotton  yarn, 
dyed  by  myself,  by  means  of  the  process,  also  for  com- 
parison some  similar  hanks  fixed  with  tartar  emetic. 
All  these  hanks  were  tanned  in  the  same  way,  one 
half  of  them  being  fixed  in  a  .solution  of  tartar  emetic, 
containing  Igrm.  in  200cc.  of  water,  the  remaining 
half  being  fixed  in  a  solution  of  Igrm.  of  the  chloride 
in  200cc.  of  mixed  solution  of  sodium  and  magnesium 
chlorides.  They  were  then  all  dyed  up  in  the  same 
way.  I  have  also  here  some  strips  of  calico  fixed 
with  the  chloride,  and  kindly  prepared  for  me  by  the 
Fereneze  Printing  Co.,  Barrhead.    These  will  serve  to 


give  at  least  an  idea  of  the  results  obtainable  by  the 
process. 

It  may  be  of  interest  to  say  here  a  few  words 
regarding  the  action  of  hydrochloric  acid  .solution  on 
antimonious  sulphide.  This  reaction,  as  well  as  all 
others  in  which  solids  are  concerned,  is  largely 
influenced  by  a  factor  to  which  not  much  thought  has 
been  given — viz.,  cohesion.  It  is  obvious  that  the 
finer  grained  the  antimonious  sulphide  is,  the  shorter 
will  be  the  time  required  to  convert  it  into  chloride. 
The  production  of  a  state  of  comminution  is  accom- 
panied by  the  transformation  of  some  of  the  force  of 
cohesion  into  .some  other  form  of  energy.  This  can 
only  be  the  storage  of  its  equivalent  of  potential  in 
the  solid  substance  so  divided.  Hence,  when  such  a 
divided  .solid  is  undergoing  chemical  change,its  poten- 
tial of  comminution  reappears  in  the  form  of  heat, 
and  accelerates  the  reaction.  The  element  of  time — 
an  important  factor  in  all  changes — is  shortened.  The 
reaction  of  hydrochloric  acidsolution  and  antimonious 
sulphide,  which  is  usually  expressed  by  the  so-called 
equation  Sb.S;,  +  6HCl=2SbCl..;  +  3H.S,  could  only 
possibly  occur  if  the  time  allowed  were  enormous  ; 
that  is,  if  the  antimony  sulphide  be  in  compact  masses. 
If  it  were  possible  to  reduce  a  solid  to  a  state  of 
infinite  tenuosity— that  is  to  say,  to  a  state  in  which, 
although  possessing  many  of  the  properties  of  a  solid, 
cohesion  is  non-existent — all  reaction.s,  in  which  it 
then  took  part,  would  at  once  proceed  to  a  termina- 
tion, expressible  by  the  usual  chemical  symbols,  using 
as  coefficients  the  smallest  possible  integer-s.  This  is  a 
condition  inqio.ssible  to  realise,  and,  therefore,  all  such 
reactions  must  stop  as  soon  as  the  forces  concerned 
are  equilibrated. 

In  manufacturing  operations  in  which  antimonious 
sulphide  in  a  state  of  moderate  fineness,  such  as  is 
produced  by  grinding  in  a  pan  mill,  is  heated  with 
hydric  chloride  solution  of  sp.gr.  I'lCO,  the  point  of 
eijuilibrium  is  reached  when  about  one-half  of  the 
antimony,  indicated  in  the  above  exi)ression,  has 
been  dissolved.  Bearing  in  mind  the  alleged  exist- 
ence of  an  acid  chloride  having  the  formula 
SbCljSHCl,  this  fact  may  be  possessed  of  some 
importance. 

In  conclusion,  it  gives  me  much  pleasure  to  record 
my  indebtedness  to  the  Fereneze  Printing  Co.,  Barr- 
head, for  their  kindness  in  preparing  the  pieces  of 
calico  exhibited.  I  may  also  be  allowed  to  state  that 
this  process,  in  all  its  modifications,  has  been 
patented. 

DISCUSSION. 

Prof.  Mills  considered  the  paper  as  a  model  of 
scientific  as  well  a?  technical  investigation.  There 
was  plenty  of  room  for  a  new  and  cheaper  antimony 
mordant  ;  and  Mr.  Watson's  had  obvious  advantages 
over  those  in  common  use.  He  considered  the  pre- 
cipitation of  oxychloride  in  a  rough  gla.ss  surface  to 
be  probably  due  to  the  same  cau.se  as  the  mordanting 
of  cotton  goods,  and  suggested  trying  the  experiment 
in  a  beaker  wholly  roughened  inside. 

Mr.  Pattison  asked  how  much  tannic  acid  was 
used  with  the  dyed  sami)les  1  Because,  if  tannic  acid 
was  present  in  large  quantity,  being  itself  a  mordant 
for  aniline  colours,  the  dyed  samples  would  look 
equally  well,  independent  of  the  antimony  salts,  and 
the  relative  merits  of  tartar  emetic  and  antimony 
chloride  would  not  be  so  well  brought  out. 

Mr.  Watson,  in  reply,  said  he  intended  to  try  the 
experiment  as  suggested  by  Professor  Mills,  later  on. 
Replying  to  Mr.  Pattison,  he  stated  that  the  amount 
of  sumac  used  was  8grms.  to  .")0grms.  cotton  yarn. 
The  sumac  was  boiled  with  water,  and  the  solution 
filtered  off  from  the  residue.  The  yarn  was  treated 
with  filtrates  in  the  usual  way. 
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special  reference  to  Tar  Burning." 

Notices  of  papers  and  communications  for  the  meetings  to 
bo  sent  to  the  Local  Secretary. 
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I— GENEEAL  FLAET,  APFAEATUS,  AKD 
MACHINEET. 

Improvcmcvts  in  the  ilamifacttire  of  Cement,    aiicf   in 

Machinery  or    Apparatus    in    coniicction    therevrilh. 

R.  Stone,  London.     Eng.  Pat.  10,934,  Sept.  15,  1SS5. 

Sd. 

The  iniprovoments  specified  consist  of   (1)  an  improved 

wasli-mill,  wlieiein  the  clialk  or  lime  .and  river  mud  are 

broken  up  and  incorporated  by  agitator  arms  provided 

witli  toothed  h.irrows  attaclied  thereto  by  chains,  ropes, 

or  rods:  (2)  a  blending -mill,    consisting  of  an  upright 

cylindrical  vessel,  provided  with  an  ngitating  shaft  fitted 

with  arms;   (,S)  improved  forms   of   crushing-rods,    the 

peripheries  of  which  are  serrated  and  fit  into  each  other. 

— C.  C.  H. 

Improvcmenlit  in  Furnaces  for  Disfilh'nr/  and  lirfnintj 
Mineral  Oils.  A.  Morton  and  J.  Fyfe.  En".  Pat. 
13,090,  Oct.  30,  1SS5.     Sd. 

This  is  an  application  of  the  principle  of  the  Siemens 
regenerative  furn.ace  to  the  furnaces  of  oil-stills,  etc.  In 
addition  to  the  ordinary  flue  leading  to  the  chimney, 
other  Hues  and  passages  are  so  arranircd,  by  dampers  or 
valves,  that  any  proportion  of  heated  air  after  passing 
througli  the  hotter  furnaces  may  be  transferred  or  con- 
ducted to  the  colder  furnaces,  thus  economising  fuel  and 
consuming  smoke.     Drawings  are  given W.  L.  C. 


Improvements  in  Machi/ieri/  or  Apparatus  for  Separat- 
inf)  Dust  from  Air.  H.H.Lake.  From  the  Knicker- 
bocker Company,  Michigan.  Eng.  Pat.  94-23,  July  20, 
1SS6.     Sd. 

The  inventor  claims  to  clear  air  from  dust  or  small  par- 
ticles with  which  it  may  be  laden  in  mills  and  factories, 
by  leading  it  with  a  rotary  motion  into  a  vessel  of  special 
shape  whereby  the  dust  is  deposited  on  the  inner  walls 
of  such  vessel,  and  the  air  escapes  in  a  pure  state.  The 
proposed  vessel  is  made  in  shape  a  plain  inverted  cone, 
the  apex  at  tlie  lower  cod  being  provided  with  a  small 
opening.  The  broad  uiiper  end  of  the  cone  is  closed, 
excepting  a  large  cetitral  opening  frnm  which  depends  a 
short  open  cylinder  reaching  some  distance  down  into 
the  interior.  The  dust-laden  air  arrives  at  the  periphery 
at  the  upper  p.art  of  the  cone  in  a  tangential  direction, 
and  entering  at  considerable  speed  is  forced  to  rotate  in 


rem 


*  Any  of  these  specifications  niav  be  obtained  by  post,  by 
remiiting  the  cost  price.  pZus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Offlce.  Southampton  Buildings, 
Chancery  Lane.  London,  W.C.  The  amount  of  postage  may 
be  calculated  as  follows  :— 

If  the  price  does  not  exceed  Sd jd. 

Above  8d.,  and  not  exceeding  Is.  Ud. . .  Id. 

..      Is.  Gd.,    „  „         '.is.  4d...  V.A. 

„      '.'3.  id..    „  „         L's.  Id...  2d. 


close  proximity  to  the  sides  of  the  cone,  on  which  the 
dust  and  small  particles  are  deposited.  These  slowly 
find  their  way  to  the  dLscharge  opening  below,  whilst  the 
purified  air,  after  losing  its  rotary  motion,  escapes  under 
the  edge  of  the  depending  central  cylinder.  In  jiracticc, 
the  inventor  hiuls  that  the  line  dust  follows  the  tapering 
sides  of  the  cone  towards  the  ajiex,  wliilst  the  larger  and 
heavier  particles  move  towards  the  large  end,  which 
peculiarity  may  be  taken  advantage  of  for  separating  the 
materials  according  to  size.  Scrapers  may  be  htted 
inside  the  cone  to  facilitate  the  movement  of  the  dust. 
— B. 

Improvements  in  Apparatus  for  obtaining  Fresh  Water 
from  Sail  l]'ufcr,  and  for  Workiiaj,  in  connection  with 
Mottvc  /'ower,  Hcettinrj  and  Cooking  Apparatus  on 
Board  Ship.  J.  AYcir.  Eng.  Pat.  95U7,  July  24, 
1SS6.     Gd. 

ALTHOltai  not  strictly  within  the  linuts  of  subjects  for 
this  Journal,  the  idea  underlying  this  invention  may  be 
considered  wonh  noting  for  possible  application  in 
chemical  operations.  It  relates  to  improvements  on  a 
previous  patent  No.  11,865  of  1S84,  by  the  same  patentee, 
in  which  he  proposes  the  use  of  verj'  high-pressure  steam 
for  heating  and  evaporating  the  water  in  a  separate  vessel 
with  the  view  to  the  production  of  fresh  steam  at  lower 
pressure  and  for  independent  application.  The  invention 
is  intended  to  be  applied  primarily  to  modern  steam- 
ships where  steam  at  very  high  pressure  is  used  for 
driving  the  main  engines,  whilst  steam  of  lower  pressure 
is  required  for  the  auxiliary  engines,  for  the  fresh  water 
and  cookin;^  apparatus  and  for  other  purposes.  In  such 
eases  the  inventor  simply  proposes  the  use  of  what 
amounts  to  a  secondary  Lioiler,  which,  instead  of  being 
heated  by  lire  in  the  ordinary  way,  is  traversed  by  tubes 
through  which  the  high-pre.ssure  steam  circulates,  trans- 
mitting heat  to  and  rallying  steam  from  the  water  by 
which  they  are  surrounded. — B. 


II.— FUEL,  GAS,  AND  LIGHT. 

On  Comhvstion,  iritii  Special  Ecfcrcnec  to  Practical 
licQuircmcnts.  F.  Siemens.  Iron  and  Steelln.stitute, 
Oct.  1SS6. 

Ix  order  to  ensure  perfect  combustion  ;  (1.)  Tlie  gases 
must  be  supplied  in  the  exact  chemical  jiroportion  in 
which  they  are  required  for  this  piu'pose  :  an  argument 
in  favour  of  using  gaseous  fuel,  which  admits  of  perfect 
control  over  comlm^tilde  as  well  as  sujqiorter  of  combus- 
tion. (2.)  The  gases  must  be  brought  together  in  sudi  a 
manner  that  the  difl'crent  molecules  whii  h  have  to  enter 
into  combination  may  readily  do  .so.  This  end  may  be 
attained  by  mixing  the  gases  before  coml)ustion  as  in  a 
Bunsen's  burner,  but  this  is  only  applicable  where  sni.all 
.surfaces  are  to  be  heated  by  direct  contact  with  tlame  (a 
method  highly  destructive  to  the  matcri.al  heated),'"  large 
flames  of  high  radiative  power  being  more  economical  fm' 
most  purposes.  In  revcrberatory  or  boiler  furnaces  lired 
with  solid  fuel,  no  difliculty  is  experienced  in  obeying 
this  rule,  and  the  heating  will  be  satisfactory  in  propor- 
tion a.s  the  coal  used  evolves  gases  yielding  a  (lame  of 
higher  radiating  power.  In  regenerative  gas  furnaces, 
however,  the  mixture  involves  a  greater  dilliculty  ;  if  it  be 
too  intimate,  a  short  hot  flame  of  low  radiative  value  is 
produced,  whereas  if  the  gases  do  not  properly  combine, 
perfect  comlmstion  cannot  take  idacc.  The  usual  method 
of  introducing  the  gases  into  tlie  regenerative  furnace, 
with  the  ports  for  the  heavier  .air  i)laccd  above  those  for 
the  lighter  producer-gas  is  satisfactory  unless  the  speci- 
fic gravities  of  the  two  gases  ajiproacli  by  reason  of  the 
regenerators  being  applied  to  tlic  heating  of  the  air 
alone,  a  .system  attended  therefore  by  great  disadvan- 
tages. (.3.)  Everything  must  be  avoided  which  inter- 
feres with  the  nioiiou  of  the  g.ases  while  condiustion  is 
proceeding.  The  reason  previously  assignedf  fortius 
interference  of  solid  bodies,  which  prevent  the  fiee  de- 
velopment of  the  flame,  must  now  be  supplemented  by 


•  F.  Siemens  :  Jour.  Soc.  Chcm.  Ind.,  1S85, 139. 
t  Vide  Siemens,  loc.  cit. 
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considerations  connected  with  the  dissociation  of  gases  at 
hij,'h  temperatures,*  as  fully  explained  by  the  author  in 
a  recent  lecture  at  the  Koyal  Institution.  Heated  sur- 
faces favour  the  dissociation  of  gases  coming  into  con- 
tact with  them  ;  thus  the  earlier  experimenters  in  this 
subject  who  passed  the  gases  through  heated  tubes  filled 
with  roughly  broken  porous  particles,  have  given  too 
low  a  temperature  for  the  dissociatiou  limit  of  each  gas 
examined.  When  the  path  of  the  gases  is  unobstructed, 
dissociation  commences  only  at  a  much  higher  tempera- 
ture, and  the  flame  becomes  shorter  and  more  biilliant 
with  each  rise  of  temperature,  instead  of  increasing  in 
length,  as  the  older  tlieory  of  alternate  combustions  and 
dissociations  would  involve  ;  this  point  may  be  proved 
by  a  study  of  the  regenerative  gas  burner,  where  tlie 
flame,  long  at  first,  becomes,  as  the  regenerators  are 
lieated,  shorter  and  whiter,  the  passage  of  the  gases 
during  combustion  being  entirely  free  throughout.  Tims, 
to  obtain  the  maximum  value  from  a  fuel,  tlie  full  radia- 
tive action  of  an  unobstructed  flame  should  be  first 
secured,  and  then  the  residual  heat  in  the  jiroducts  of 
combustion  should  be  utilised  by  contact  as  thoroughly 
as  possible. — W.  G.  M. 


Improvements  in  Bunsen  and  cAher  Atmospheric  Gas 
Burners.  T.  Fletcher,  AVarrington.  Eng.  Fat.  13,483, 
August  i,  1SS6.  8d. 
A  GAUZE  CAP  with  turned-down  edges  is  fitted  to  the 
inside  of  the  Bunsen  burner.  To  prevent  the  cap  enter- 
ing further  than  is  required,  there  is  formed  within  the 
burner  a  shoulder  or  annular  recess,  against  or  within 
which  the  turned-do^\Ti  edge  may  rest. — A.  K.  D. 


Improvementt  in  Regenerative  Gas  Lamps.  T.  A. 
Green  and  C.  M.  Walker,  London.  Eng.  Pat.  13,330, 
August  5,  1SS6.     Sd. 

Just  above  the  flame  is  situated  a  ''generator"  of 
spheroidal  shape  communicating  with  the  atmosphere  by 
lateral  radial  tubes,  and  opening  underneath  into 
another  vessel  which  envelops  both  burner  and  gene- 
rator. In  the  lower  part  of  this  enveloping  vessel  is 
placed  a  reflector  of  suitable  material.  Air  enters  the 
generator  by  the  radial  tubes,  and  being  thus  heated 
passes  downwards  to  the  burner.  The  products  of  com- 
bustion ]>ass  upwards  on  the  outside  of  the  generator 
between  the  radial  tubes,  and  away  by  the  chimney  with 
which  the  enveloping  vessel  is  surmounted. — A.  R.  D. 


orthotolylphenyl amine,  discovered  by  Graebe  (this  Jour- 
nal, 1SS4,  474).'  The  purest  aniline  of  commerce  contains 
minute  quantities  of  tohiidines,  which,  during  the  pro- 
cess of  preparing  dipbenylamine,  are  resolved  into 
ditolylamines  and  plienyl-tolylamines,  and  of  which 
orthophenyltolylamine  yields  acridine  by  the  elimination 
of  two  atoms  of  hydrogen. — D.  B. 


Improvements  in  ike  Manufacture  of  Compound  Fuel. 
J.  G.  Penn,  Cardiff.  Eng.  Pat.  13,990,  Ausust  16, 
1SS6.     6d. 

The  patentee  mixes  paraffin  pitch  with  small  coal  and 
compresses  the  mixture  into  blocks.  The  parattin  pitch 
is  the  residue  obtained  in  the  distillation  of  rock  oil, 
ciiide  petroleum,  or  other  suchlike  material.  Fuel  so 
made  may  be  enriched  for  gas-making  or  other  purposes 
by  the  addition  of  an  illuminating  oil.  The  proportions 
used  vary,  of  course,  with  the  kind  of  coal  ;  but,  gener- 
ally, they  are  7  to  10  per  cent,  of  parattin  pitch,  4  to  S  of 
oil,  and  S'2  to  S9  per  cent,  of  coal.  This  fuel  is  inodorous 
and  smokeless,  neither  does  it  fall  to  pieces  when  stirred 
upon  the  bars.  —A.  R.  D. 


nL-BESTEUCTIYE  DISTIILATION,  TAE, 
PEODUCTS,  Etc. 

Oecurrenee  of  Acridine.     J.  Walter.     J.   Prakt.   Chem. 
1886,  34,  134. 

The  autlior  has  isolated  acridine  from  the  last  portions 
of  the  distillate  obtained  by  subjecting  crude  dipbenyl- 
amine to  distillation.  The  production  of  this  base  is 
attributed  to  the  synthetical  formation  of  acridine  from 

•Referred  to  by  Siemens:  Discussion.    Jour.  See.  Chem. 
lud.,  1885,  621. 


Occurrence  of  Ci/mene  and  an  Aromatic  Bi/drocarhon 
CHj..  in  liosiii  Spirit.  W.  Kelbe.  Ber.  19,  1969— 
1970. 
Ix  Isolating  raetaisocymene  from  rosin  spirit  by  means 
of  the  sparingly-soluble  barium  alpha-meta-i^ocymcnesul- 
phonate,  the  mother- liquor  deposits  on  standing  a 
crystalline  compound  from  which,  after  several  recrystal- 
lisations,  barium  paracynienesulphonate,  (C,  (.H, -SO..,); 
l!a-h2H::0,  was  obtained.  The  sulphonamide  crystal- 
lises in  large  lustrous  scales  melting  at  115'5°.  As 
Jacob.sen  found  the  melting-point  of  paracymenesul- 
phonamide  to  he  11 1— 1 12'-  {Bcr.  H,  -2049),  the  author  pre- 
pared this  compound  from  paracymcne  and  obtained  a 
substance  melting  at  llo'o".  He  is  therefore  of  opinion 
that  both  sulphonamides  are  identical,  and  claims  to 
have  established  the  existence  of  paracymene  in  rosin 
spirit. 

On  snlphonating  the  portion  of  the  aromatic  hydro- 
carbons of  rosin  spirit  boiling  under  160°,  a  barium  salt 
was  obtained  having  the  composition,  (C',,Hi  ,S0,„) 
Ba  +  HoO.  The  sulphonamide  crystallises  from  water  in 
small  scales  melting  at  130\  Owing  to  the  want  of 
material  the  investigation  of  this  hydrocarbon  could  not 
be  pursued. — B.  B.      

On  Pyrene.     E.  Bamberger  and  M.  Philip.     Ber.   19, 
1995—1999. 

In  a  previous  communication  (this  Journal,  1SS6,  449)  it 
was  shown  that  pyrenic  acid,  CisHsO;,  obtained  by  the 
oxidation  of  pyrene  or  pyrenequinone  with  chromic  acid 
mixture,  is  a  dibasic  acid  the  carboxyl  groujis  of  which 
are  attached  to  two  carbon  atoms  directly  united  to  one 
another,  whilst  the  fifth  oxygen  atom  belongs  to  the 
carbonyl  group,  hence  the  authors  ascribed  to  pyrenic 
acid  the  constitution — 

Ci,Hc(C0)(C00H),[CG0H:C00H  =  l:2]. 

It  is  now  shown  that  pyrenic  acid  possesses  the  character 
of  a  ketonic  acid,  the  authors  having  obtained  iiyrene 
ketone,  C]2H5(CO),  by  distilling  pyrenic  acid  with  lime. 
This  body  crystallises  from  alcohol  in  satin-like  gold- 
coloured  plates,  melting  at  141°,  and  is  probably  formed 
by  depriving  pyrenic  acid  of  two  molecules  of  carbonic 
I  anhydride.       It  combines  with    phenylhydrazine,   and 
dissolves  in  sodium  bisulphite,  forming  a  weli-crystal- 
I  lised  double  salt  from  which  the  ketone  may  be  recovered 
by   the   addition   of  an   acid.       The    properties  which 
characterise  this  body  seem  to  prove  that  (1)  pyrenic 
I  acid  belongs  to  the  class  of  ketonic  acids,  and  that  (2) 
I  its  ketone  group  does  not  occupy  the  a-position  to  the 
■  carboxyl  group,    otherwise   the   body  obtained   by  the 
I  removal  of  the  carbonic  anhydride  elements  should  have 
exhibited  the  properties  of  an  aldehyde. 

By  the  action  of  potassium  permanganate  on  pyrenic 
acid"  in  the  cold,  a  colourless  acid  is  obtained,  having  the 
composition, C,  iH^Oj.  The  acid  is  tetrabasic,  as  proved 
by  the  constitution  of  its  silver  and  barium  salts,  hence 
the  formula,  C,  4HsO,  =  C,„HJCOOH),.  The  acid  is 
resolved  into  naphthalene  and  carbonic  anhydride  when 
distilled  with  lime ;  it  is  therefore  naphthalene-tetracar- 
boxylic  acid. — D.  B. 

IT.— COLOURING  IIATTERS  AND  DYES. 

Process  for  the  Production  of  Mixed  Azo-colours.     Peter 
Jensen,  London.      From  the  "  Actiengesellschaf t  fiir 
Anilinfabrikation,"  Berlin.    Eng.  Pat.  15,296,  Dec.  12, 
1SS5.     6d. 
In  the  specification  claiming  the  production  of  "  Congo- 
red  "  and  analogous  colouring  matters  (Eng.  Pat.  4415, 
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1SS4  ;  tliis  Journal,  vol.  iv.  278),  it  is  stated  tliat  the  salt 
of  tetrazn(li|ilicnyl  must  stand  foi-  twelve  lici\irs  before 
coniiilete  i-oiMliinatiim  with  the  naphthionie  acid  takes 
place.  This  is  due  to  tlie  fact  that  an  intermediate 
coiuiiound  of  the  formula — 

C1.N,.C„H^.C„H,.N,.C,„H,(NH,)HS0„ 

is  first  produced,  and  this  only  combines  slowly  witli  the 
second  molecule  of  naplithionie  acid.  The  object  of  the 
present  patent  is  to  claim  mixed  azo-colours  of  the 
•'  Congo-red "  type  formed  by  the  action  of  these 
intermediate  compounds  upon  other  amines,  jihenols, 
or  sulphonic  acids.  All  these  colours  dye  cotton  in 
an  alicalinc  hath  without  the  use  of  a  mordant.  As 
examples  the  patentees  describe  the  preparation  of  the 
colours  from  (1)  benzidine,  naphthionie  acid,  and 
/i-naplitliylaniinesul|dionic  acid,  (2)  benzidine,  naph- 
tiiionic  acid,  and  metasulphanilic  acid,  (3)  benzidine, 
naiihtluonie  acid,  and  a-naphtholmonosnlphonic  acid, 
and  (4)  tolidiue,  naphthionie  acid,  and  /i-naplithyl- 
aminesulplionic  acid.  In  these  examples  the  order  of 
combination  may  he  reversed — i.e.,  tiie  tetrazo-salt 
combined  lirst  wiih  the  second  amine  or  phenol,  etc.,  and 
afterwards  with  the  naphthionie  acid. — li.  M. 


Midliovsc  Induslrial  Society.     Meeting  14th  July,  ISSB. 

(1.)  Sr/tireiiifurt  Gfccn.  >S.  Camillc  Koechlin. — It  was 
observed  fifty  year.s  ago  by  Elirmann,  that  ^;<'lnveinfurt 
green  may  be  prepared  by  treating  Scheele's  green 
(copper  arsenite)  with  acetic  acid,  coi)per  acetate  with 
arsenious  acid,  or  any  copper  salt  with  an  alkaline 
arsenite,  and  then  witli  acetic  acid.  The  author  finds 
that  an  equally  brilliant  green  may  be  prepared  by  sub- 
stituting tormic  for  acetic  .acid.  A  solution  of  lOOgrms. 
of  copper  sulphate  in  500cc.  of  water  is  treated  witli 
187 'Sec.  of  sodium  arsenite  (oOOgrms.  per  litre),  and  the 
precipitate  is  digested  for  an  hour,  at  40 — 50°,  with  C2cc. 
of  acetic  acid,  of  7 — 8°  li.,  or  with  31ce.  of  pure  formic 
acid.  In  both  eases  a  beautiful  brilliant  green  is  obtained. 
AVith  half  the  quantity  of  formic  acid  a  pale  blue  |iro- 
duct  is  formed:  but  it  is  not  i)roduced  under  any  circum- 
stances by  acetic  acid.  The  anthor  remarks  that  since 
the  danger  attending  the  employment  of  arsenic  is  now 
almost  entirely  removed,  legislators  are  no  longer  justified 
in  altogether  proliibiting  its  use. 

(2.)  Removal  (if  Gil mfroin  Vliocoliite  Morchints.  Oscar 
Scheurer. — The  autlior  states  tliat  he  has  succeeded  in 
employing  phosphorous  or  hypo-phosphoroiisacid  in  com- 
bination with  a  copper  salt,  in  place  of  an  alkaline 
arsenite,  in  the  removal  of  gum  from  chocolate  mordants. 
A  number  of  specimens  were  printed  with  a  chocolate  con- 
taining .3  ]ier  cent,  of  metallic  iron,  fixed  by  contact  with 
steam  at  30 — 40°,  for  12  hours,  in  the  p.sychrometer,  freed 
from  gum  with  cow's  dung  and  chalk,  and  dyed  with 
aliziirin.  The  specimens  were  as  follows  : — (1)  chocolate ; 
(2)  the  same  with  addition  of  3grnis.  arsenious  acid  per 
idhi.  :  (3)  the  same  as  (1),  with  the  addition  of  20grnis. 
]ihosphorous  acid,  of  IC  I!,  jicr  kilo.  ;  (4)  chocolate,  with 
addition  of  4grnis.  cuprous  chloride  per  kilo.  ;  (5)  choco- 
late, with  3grms.  arsenious  acid,  and  4grnis.  cuprous 
chloride  per  kilo.  ;  (6)  chocolate,  with  20grms.  phos- 
phorous acid  and  4grms.  cuprous  chloride  per  kilo. 
Tlie  best  results  were  obtained  with  arsenic  and  copper 
combined,  an<l  tlien  follow  in  order  of  ethcieney — phos- 
phorous acid  and  copper,  arsenic  alone,  jihosphorous  acid 
alone,  copper  alone,  and  lastly,  chocolate  alone. 

(3.)  Etitiiiiatinn  eif  Anfimony-prAassiiim  O.raledc.  — 
Fetlicks.  Communicated  by  Isdlting. — This  reagent 
1  as  recently  been  employed  for  the  fixation  of  tannin!  A 
solution  of  the  salt  is  treated  with  standard  soda  solution, 
until  a  slight  turbidity  is  ob.served";  the  amount  of  free 
oxalic  acid  is  thus  indicated.  l'lienol-]dithaIein  is  added, 
and  the  soda  solution  run  in  until  the  solution  becomes 
alkaline.  The  second  quantity  of  soda  is  equivalent  to 
tlie  antimony  oxide.  The  potassium  is  estimated  by  ]iie- 
cipitatiiig  the  antimony  in  a  freslisolutionwith  ammonia, 
tillering,  evaporating  to  dryness,  igniting,  and  titrating 
the  alkaline  carbonate  with  standard  acid.  The  method 
is  accurate. 


(4.)  Derivatives  of  p-Ainiclo-cili:c(riii.  Prudliomme. — A 
new  dye,  wliich  gives  a  brownred  colour  w  it  li  ahiniinium 
miuihints,  is  olitained  by  the  condensation  of  /-(-aniido- 
alizarin  willi  ]ditlialic  anhydride.  The  two  bodies  are 
sim]p|y  heatcil  together  to  200',  without  dehydrating 
agents  ;  the  product  is  taken  u])  with  soda,  precipitated 
by  hydrochloric  acid,  and  washed.  The  colouring  matter 
is  yellow,  but  its  alk.aline  solutions  possess  a  very  blue- 
violet  colour,  and  do  not  deposit  a  coloured  resin,  like 
those  of  /J-amido-alizarin.  I'y  the  action  of  concentrated 
sulphuric  acid,  /i-amidoalizarin  is  a^'aiii  formed.  Tlie 
reaction  is  probablj'  analogous  to  tlie  cimden-ation  of 
phthalic  anhydride  with  ortho-amidophenols,  the 
substance  formed  being  phthalenyl  amido-alizarin — 

CuH50..(OH)jNH2-)  C,iH4(C0).0 

=  C,,H.O.(OH)<«„^+CO-CO-C.,H.-tH..O. 

A  similar  colouring  matter  is  obtained  with  acetic 
anhydride,  but  in  this  case  the  alkaline  solu- 
tions      are       red.  This       hody,        cthenylamido- 

alizarin,  C,JI,02(0H)<^-jj^CH.CII;„  has  already 
been  ]ircpared  by  Kfinier,  but  its  tinctorial  properties 
have  not  been  described  by  him. — S.  Y. . 


Azo-Com2tviniih.     W.  Staedcl  and  II.  liaucr.      Ber.  19, 
l',t52— 1<I5G. 

Fill:  the  easy  and  rapid  production  of  dia~oamidolie»:tiic, 
the  autlior  recommends  the  following  process  :— 50  parts 
of  aniline  are  dissolved  in  abcnit  l.'iUO  parts  of  water  and 
15  Jiarts  strong  sulphuric  acid,  the  whole  is  cooled  with 
ice  to  27°  C,  ami  whilst  at  this  tcmiiciature  IS  jiarts  of 
commercial  .sodium  nitrite  in  s<ilution  are  well  mixed 
with  it.  In  30  minutes  the  yellow  crystalline  piecipilate 
is  filtered  oil',  washed  and  dried  at  the  ordinary  tempera- 
ture. The  yield  averages  97—98  per  cent,  of  the 
theoretical  (juantity.  Tlie  temperature  of  llie  mixture 
must  not  fall  below  25°  nor  rise  above  35°,  otherwise  the 
prnduct  will  be  impure. 

To  obtain  iinii(/o-a:obeiizcne,  the  moist  precipitate  of 
diazoniiiidobeiizcne  is  dissolved  in  two  or  three  times 
its  weight  of  aniline,  with  one-tenth  of  its  weight  of 
aniline  lixdrochloride,  and  the  mixture  heated  for  an 
hour  to  iielow  4U'-\  and  left  to  stand  for  24  hours. 
Suilicient  strong  hydrochloric  acid  is  tlien  aihled, 
and  on  cooling,  almost  the  theoretical  quantity  of  amido- 
azobenzene  crystallises  ont.  Instead  of  lirst  preparing 
the  solid  diazo-amidolienzene,  the  following  ]irocess  is 
recommended  :~lmol.  aniline  lJ,^drocllloride  is  dis- 
solved in  5 — (iinols.  aniline,  rather  less  than  Imol.  of 
sodium  nitrite  is  added,  and  well  mixed  at  about 
.30-  40°('.  In  about  12  liours  the  reactionis  comjilete,  and 
the  amido-azobenzene  can  be  obtained  as  above  shown. 

mNitrojiheiiijlazocUiiiethylaiiiiduhtnzcnc — 

Nt\-C,H,-N  =  N-C,H,N(CH3).,. 

— lOgrms.  diniethylaniline,  11 -Sgrms.  oi-nitraniline, 
4-5''rnis.  sulplmric'aeid  and  (iOO— 700cc.  water  are  well 
shaken  together,  and  being  cooled  to  27"  C,  arc  treated 
with  7grm3.  sodium  nitrite  in  solution.  In  30  minutes 
the  reaction  is  ended,  and  the  above  compound  is  filtered 
ofl',  wa.shed,  and  dried.  It  crystallises  frmii  alcohol  in 
.small  beautiful  red  brilliant  plates,  melting  at  159— KiO  ; 
it  is  sparingly  soluble  in  all  solvents.  Strong  reducing 
agents,  such  ;is  zinc  and  acid,  convert  it  into  a  mixtnre 
of  )»-plienylenediaiiiiiie  and  yi-amidodiniethylaniline, 
wliicli,  on  <ixiilation,  yields  a  fine  blue  cohiuiiiig  niatlcr, 
dyeing  cotton  and  silk  almost  as  well  as  methylene  blue. 
When,  however,  the  above  compound  is  treated  with 
the  proper  quantity  of  ammonium  sulphide  necessary  to 
reduce  the  nitro  group  alone,  this  group  is  then  not 
attacked,  but  the  compound  itself  is  split  up  into  m- 
nitraniline  and  paraniidodimethylaniline. 
m-Cldurop/ieiiyl-(i:o-diiii(  t/iyl(iiiiidobe)i:eiie — 

Cl-C„H.,-N=N-C,iH,N(CII,),, 

was  obtained  in  a  similar  manner  from  ))(-choraniIine  and 
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dinietlivlanilinp.     It  is  fairly  solulile  in  alcoliol,  forming 
line  yellow  leatlets  melting  at  98"  C. 
■m-NUn)j>henyl-azo-m-chlorodimethtjlai)iidobcnzenc — 

NO,— C„H4-N  =  N-C„H.(C1)N(CH,),, 

from  w-nitraniline  and  »/!-chlorodimetliylaniline.  It 
crystallises  from  alcohol  in  small  reddish-yellow  plates, 
melting  at  155—150°  C— T.  L.  B. 


Oh  the  Iiijluenrcon  (he  S/iadeof  Colourintj  Mailers,  cause" 
by  the  SiibstUution  of  Elements  and  liiidirals  in  their 
Moleevles.  Part  I.  K.  Heumanu  and  Th.  Heidelberg. 
Ber.  19,  19S9— 1U93. 

In  many  classes  of  colouring  matters  certain  regnlarilies 
are  nnticeable  between  their  composition  or  constitution 
and  tlie  colour  they  dye.  The  authors  consider  the 
nunil)er  of  observations  in  this  direction  insufficient  to 
tormulate  a  general  law,  and  in  order  to  forego  this, 
have  studied  tbc  clianges  caused  by  the  substitution  of 
various  elements  and  radicals  iu  some  of  the  more 
important  coal-tar  colours. 

I. — The  introduction  of  chlorine  into  the  molecule  of 
pararosaniline. — This  can  be  done  either  by  direct  chlorin- 
ation  of  the  rosaniline,  or  by  using  chlorinated  materials 
for  theproductionof  the  rosaniline.  The  latter  method  was 
chosen,  as  it  allowed  the  production  of  bodies  of  }irede- 
termined  constitution.  Thus  a  mixture  of  paratoluidine 
and  chlorinated  aniline  would  yield  on  oxidation  a 
dichloropareirusaniline,  whilst  chlorinated  paratoluidine 
and  aniline  would  form  a  minioeldoroptirdrosuiiiline. 
Since,  in  orderlo  form  a  rosaniline,  the  para  position  to  the 
amido  group  must  be  readily  available  for  the  introduc- 
tion of  tlie  methane  carbon,  those  amines  in  whicli  the 
para  ])osition  is  taken  up  by  chlorine,  should  form  no 
rosaniline  at  all,  or  only  with  ditliculty.  With  this  in 
view,  mixtures  of  paratoluidine  and  ortho-,  meta-,  and 
para-cbloraniline  were  oxidised  by  ar.senic  acid. 

Dicli  lorripararosd  n  ilin  c — 

NH„.C„H,(0H)C(C,.H,C1NH.,)..[NH,. : C : CI :  XH  , 
=  -li  1:3:  4 

— 20  9grms.  paratoluidine.  SOgrms.  orthochloraniline  and 
lOtigrms.  75  per  cent,  arsenic  acid  .solution,  were  heated 
to  about  190"  C.  until  a  sample  showed  no  further  change 
in  shade.  The  melt  was  extracted  with  boiling  water, 
the  colouring  matter  thrown  down  with  salt,  liltered  off, 
and  redissolved  in  water,  and  from  this  solution  the  base 
precipitated  with  ammonia.  After  extraction  with 
ether,  the  base  was  transformed  into  the  hydrochloride, 
and  this  crystallised  from  alcohol.  Dichlorpararos- 
aniline  forms  red  flakes,  soluble  in  alcohol,  insoluble  in 
water.  AVith  acids  it  forms  beautiful  bluish-red  mon- 
acid  salts  ;  the  acid  salts  are  brown-yellow.  The 
solution  of  the  hydrochloride  is  decomposed  on  boiling, 
the  base  being  partially  precipitated.  It  dyes  silk  a 
blue-red  shade,  ordinary  pararosaniline  dyeing  a  j-ellow- 
ish  shade.  Its  absor|ption  spectrum,  like  that  of  rosani- 
line, shows  a  dark  line  between  D  and  E,  but  rather 
nearer  to  L).  Keducing  agents  form  a  leirco-base,  form- 
ing ared,  crj'stalline  mass  from  alcohol.  On  heating  with 
arsenic  acid  at  190",  Imol.  paratoluidine  and  -Jmols. 
meta  chloraniline,  or  Imol.  paratoluidine  and  2mols. 
parachloraniline,  in  cither  case  no  ro.saniline  was 
formed,  the  bulk  of  the  meta-  or  otherwise  parachlor- 
aniline remaining  unaltered. 

II. — The  introduction  of  chlorine  into  the  molecule  of 
rosaniline-blue.     Triehlorotriijlienylroseiniline — 

(C„H4C1)NH(CHJC„H,.C(0H):(C„U,.NH.C,H,C1)„. 

— Obtained  by  heating  lOgrms.  rosaniline,  lOOgrms.  ortho- 
chloraniline, and  r2grms.  benzoic  acid  together.  It 
forms  a  red  base,  insoluble  in  water,  which  dissoh-es  with 
a  red  colour  in  alcohol,  the  ether  and  benzene  solutions 
being  yellowisli-brown.  The  hydrochloride  is  precipitated 
from  alcohol  as  a  dark  blue  powder,  and  dyes  silk  a  blue 
violet,  corre.sjionding  to  methyl-violet  3U.  With  meta- 
chloraniline,  a  body  was  obtained  similar  to  the  above, 
but  which  dyes  silk  a  much  bluer  .shade,  about  01! 
violet,  whilst  that  obtained  from  para-chh)raniline  dyes 
a  shade  intermediate  between  these  two. — T.  L.  1>. 


Action   of  Crjncentrated  Hydrocldoric  Acid  on  Nitroso- 
dhncthylanitiiie.     K.'Mohlau.     Ber.  19,  2010. 

If  one  part  Ditrosodimethyhiniline  hvdrochloride  he 
heated  with  5  parts  of  cone.  HCl  gradually  to  100—105'', 
the  dark  yellow  solution  changes  to  reddish-yellow,  and 
after  about  a  <juartcr  of  an  hour  the  reaction  is  complete. 
On  standing,  colourless  crystals  separate  out.  This 
compound,  wlien  purihed,  has  the  composition  and  pro- 
perties of  dichloropnraphcnylenediamine — (m.p.  Ui4°). 
Bleaching-powdcr  solution  converts  it  into  dichloro- 
ciuinonedichlorodiimide.  On  adding  cone.  NaOH  to  the 
liltrate  from  the  first  reaction,  a  dark,  heavy  oil  separates 
out,  'which  can  be  fractionated  without  decomposition  in 
raeiio,  and  has  the  composition  and  properties  of  di- 
metliylphenylenediamine.  This  hod}',  on  oxidation, 
givesa  corresponding  cjuinone,  and  may  be  converted  by 
the  usual  method  into  iodide  of  mcthylene-blue.  That 
portion  of  the  oil  boiling  above  258  gives,  on  oxidation, 
uicbloroijuinone.  Treated  with  H„S  and  then  oxidised 
with  Fe,_.Cl,;,  it  yields  the  iodide  ot  dicbloromethylene- 
bluc.  It  is  therefore  dimethyldiparachloroparaphcnyl- 
enediandne.  The  action  of  hydrochloric  aciil  upon 
nitrosodimethylaniline  is  one  both  of  reduction  and 
chlorination,  according  to  the  following  ei|uation  : — 
(CH,).,N.CcH4.NO-F4HCl  =  (CH3)oN.C,,H,.XH,-fH„0 
■f4Cr-(CH3),.N.C„H„CL.NH.,-fH„0-h2HCl. 

— J.  B.  C. 


The   DyeiiKi   rroprrties  of  the  Benzidine   Azo-Colours. 

Richard  Mtihlau.  Ber.  19,  2014—2015. 
Until  about  two  years  ago,  the  only  two  known  colour- 
ing matters  whicirdyed  cotton  direct  fast  shades  without 
moidants  were  turmeric  and  satHowcr.  Since  then,  how- 
ever, several  red,  yellow,  and  blue  dyes  have  been  intro- 
duced into  the  market  under  the  names  of  Congo-red, 
benzopurpurin,  chrysamin  and  bcnzo-azurine,  all  of 
which  dye  cotton  without  mordants.  These  colours  are 
inoduceil  by  the  action  of  diazotised  benzidine  or  toli- 
dine,  on  naiihthionic  acid,  a-naphtholsulphonic  acid, 
/i-naphthylamine  sulpbonic  acid  and  salicylic  acid  ;  also 
on  amido  and  hydroxyl-derivativcs  of  naphthalene  sul- 
phonic  acid,  and' of  o-oxybenzoic  acid. 

As  bleached  or  oxidised  cotton  absorbs  the  dyes  much 
better  than  tlie  unbleached  fibre,  a  certain  amount  of 
proiiability  was  given  to  the  idea  that  oxyccllulose  was 
the  cause  of  this  behaviour,  by  forming  insoluble,  salt- 
like combinations  with  the  amido  and  hydroxyl  groups 
of  these  bodies.  But,  were  this  the  case,  it  should  hold 
good  in  the  case  of  other  colours  of  like  constitution  ; 
but  it  does  not  do  so. 

The  author  is  of  opinion  that  the  real  cause  of  the 
affinity  of  the  benzidine  colours  for  cotton  is  the  presence, 
in  their  molecule,  of  the  paiadiamidodijihenyl  group,  as 
bleached  cotton  can  easily  be  mordanted  with  benzidine 
itself.  If  bleached  cotton  bo  boiled  in  an  unsaturated 
aqueous  solution  of  benzidine  hydrochloride,  then  left  to 
soak  twenty-four  hours,  wrung  out,  dried  at  the  ordinary 
temperature,  and  washed  with  hot  and  cold  water,  it 
will  have  become  mordanted  with  benzidine.  On  cotton 
prepared  in  this  way,  the  various  benzidine  colours  may 
be  developed  by  diazotising  iu  an  acidified  solution  of 
.sodium  nitrite,  and  subseciuent  warming  or  hoiling  in 
an  alkaline  solution  of  naphthionic  or  salicylic  acid,  etc. 

— T.  L.  B. 

Dinitronaphlhyluminc.  O.  N.  AVitt.  ]!er.  19,  2032. 
In  order  to  prepare  dinitronaphthylamine,  the  author 
acts  upon  dinilronaphthol,  obtained  from  Martins 
yellow,  with  alcoholic  ammonia  in  sealed  tubes.  The 
action  hegins  at  about  170  ,  and  is  complete  after  six  to 
seven  hours  at  190—200".  The  yellow  crystalline  con- 
tents are  filtered  and  washed  free  from  dinitronaphthol 
salts  with  boiling  water.  The  substance  has  a  melting- 
point  of  239°.  On  nitrating  acetnaplithalide.  an  acetyl 
compound  (m.p.  247°)  is  obtained,  from  which  the  free 
base  is  separated  by  heating  with  alcoholic  ammonia  to 
1(;0°.  After  rccrystallising  from  glacial  acetic  acid,  it 
has  a  melting-point  of  238—239°.  This  naphthylamine 
derivative  appears,  therefore,  to  be  identical  with  that 


598 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.     [Nov.  29.  isse. 


obtained  from  diiiitronaiilithol.  With  aqueous  potash 
the  acetaiuido-group  isrcplaceil  by  liydroxyl  and  dinitro- 
naphtlio!  rL'i>rodnoed.  On  lieatin^  dinitronnplithyianiine 
witli  aU'oholic  ammonia  aliove  -'00',  it  is  converted  into 
a  yellow  substance,  which  is  soluble  in  aqueous  ammonia, 
aud  behaves  like  a  nitro-amidouaphthol. — J.  li.  C 


Further   Communications  on   Colouring   Matters  from 
Furfuraldchijdc.     Hugo  Schilf.     Jicr,  19,  2153—2155. 

In  a  previous  paper  (this  Journal,  1SS6,  'A"),  the  author 
lias  sliown  that  in  the  reaction  between  furfuraldchyde 
and  aniline  bases  tlio  aldehyde  group  only  is  attacked, 

whilst  the  "  i<'«ra«  (;j-0((»  "  I  I  ~"0  ]    remains      in- 

tact.  Tlie  marked  basic  character  of  the  compounds 
produced  in  the  reaction,  and  the  fact  that  in  the  nume- 
rous ways  in  which  they  can  be  dcconqjosed  no  aniline 
base  or  furfuraldchyde  is  reformed,  all  point  to  the  view 
that  tliese  colouring  matters  have  a  similar  constitution 
to  rosaniline,  and  are  therefore  derived  from  a  Furandi- 
amiilodijihenylmethane,  CjH.iO. CI1.(C(.,H4.NH.,),^. 

Furfuralculiol,  GiH.O.CH'AOH,  is  best  prepared  by 
the  action  of  aqueous  potash  on  furfuraideliyde — lOcc. 
of  the  aldehyde  to  ogrnis.  KOH  and  lOcc.  water.  The 
crystals  of  potassium  ])yr()mucatc  are  dissolved  in  the 
smallest  quantity  of  water,  the  solution  saturated  with 
CO.,  ami  the  furfuralcohol  extracted  with  ether.  This 
alcohol  gives  no  colour^ reaction  with  amido-henzoic  acid, 
j3-naplituylamine,  or  sulphite  of  leucaniline.  With  a 
tolerably  dilute  solution  of  furfuralcohol,  aniline  gives 
rise  to  a  yellow  tlocculent  compound  according  to  the 
equationCnH,iXU  =  C,H,.0,+C,JI-N— H,,().  Withsuch 
a  solution,  however,  aniline  hydrocldoride  forms  a  deep 
red  solution,  from  which  red-green  crystals  are  dejiosited. 
These  crystals  have  the  composition  CnHnNO.C.^HjN. 
HCl,  and  contain  one  molecule  of  water  less  than  the 
normal  furfuraniline  hydrochloride. 

When  phosphorus  pentachloride  (lOgrnis. )  is  gradually 
added  to  ice-cold  furfuraldchyde  (3Ugrms. )  no  violent 
reaction  takes  place.  A  dark-green  solution  is  obtained, 
from  which,  however,  it  is  impossible  to  separate  the  fur- 
furaldichloride,  C^H^O.CHCL.— T.  L.  B. 


Broino-  and  Nitro-derivatives  oj  A:m  Bodies  obtained  hy 
Direct  Subslitutioa.  J.  V.  Janovskv  a.  L.  Erb.  Bcr. 
19,  2155—2158. 

By  the  action  of  bromine  (Imol.)  upon  a  warm  acetic 
acid  solution  of  azo-benzene(lmol.)  a  mixture  of  o-,?n-,  and 
^)-monobromazo-benzenes,  C,;H^.N.,.CoH4Br,  is  obtained, 
which  are  separated  by  their  dilt'erent  solubilities  in 
alcohol.  By  ccnupleto  reduction  they  give  aniline  and 
0-,  in-,  or^ji-bronianiline. 

o-Jironuizohenzeiie  crystallises  from  alcohol  in  glisten- 
ing golden  jdates  of  melting-point  187°  corr.  ;  sparingly 
soluble  in  cold  alcohol. 

tn-Bronuizobcnzeiie  forms  large  orange-yellow  plates  ; 
easily  soluble  in  alcohol,  and  melts  at  53— .')5°. 

p-Bromazobcnzene  crystallises  from  alcohol,  acetone, 
or  ether  in  Hat,  brilliant,  golden-yellow  needles,  melting 
at  85°.  The  corresponding  liydrazo-compound  forms 
glistening  white  needle.s. 

By  nitration  of  azobenzene  in  acetic  acid  scdution, 
o-Hi</'0«2o6c»:eHC,  C„H-.N.,.CV.H4(N'Os)[l:2],  is  obtained. 
This  conqiound  is  more  soluble  in  alc{diid,  ether,  and 
acetone  than  the  para-compound,  and  melts  at  130'  corr. 
In  common  witli  other  nitro-azo  bodies,  it  gives  a 
colour  reactiiui  (due  to  the  formation  of  a  r.itrole) 
when  partially  reduced  with  ammonium  sulphide  in 
alkaline  alcoholic  solution.  When  its  alcoholic  solution, 
after  addition  of  aqueous  NaUH  is  treated  hot  with 
ammonium-sulphide,  a  green  colouration  is  luoduced, 
Avhereas  the  para-conipound  under  the  same  circum- 
stances yields  a  blue.  Another  reaction  for  nitro  azo 
bodies  consists  in  the  formation  of  a  violet  or  reddish- 
brown  colouration  when  their  solution  in  acetone  is 
treated  with  a  few  drops  of  alcoholic  KOH. —A.  U.  G. 


Oh    Safraninc    and    Methylene    Blue,      ^I.    Andre.sen. 
Ber.  19,  '2212—2217. 

When  par.adiamines  are  oxidised  in  the  presence  of 
aromatic  monamines,  blue  oxidation  products  are 
formed,  having,  according  to  Nietzki  (Ber.  16,  4(i't), 
the  following  composition  :   Clll..,N(G„H4).N.CeH4KKo, 

where  E  equals  hydrogen  or  an  alkyl  group.  These 
compounds,  when  further  oxidised  in  the  presence  of 
primary  aromatic  amines,  yield  members  of  the 
safranine  class,  very  ])robably  according  to  the  equa- 
tion :    Cin,N(Coh4)N.C<,H4NK„  -I-  C„H,NU.  -t- O, 


=  Ci,H,5N4Cl-t-2HoO.  In  what  way  the  second  mon- 
amine  combines  with  the  intermediate  blue  product  has 
not  since  then  been  elucidated.  As  a  result  of  com- 
parative studies  of  safraninc  and  methylene  blue,  the 
author  considers  these  two  bodies  to  be  intimately  con- 
nected, and  that  since  (m  oxidation  in  the  presence  of 
sulphuretted  hydrogen  Bindschcdlcr's  green  is  converted 
into  inethijlenc  blue: 

C„H,N(CH,)„C1 


C\,H,,N(Cn,), 
— so  the  same  green  on  oxidation  with 
amine  yields  a  tetramcthylsafraninc: 
C„H4N(CHJ,CI 

^N  -(-C„H;NlI„-fO, 


a  primary  mon- 


C„H4N(CH, 


C,H,N(CH3),C1 


=  C„H,.N< 


C„II,X(CH,), 
Safranine  and  methylene  blue  are  alike  in  the  following 
characteristics  : — 1.  lioth  dissolve  with  a  green  colour  in 
concentrated  sulphuric  acid,  and  the  original  colour 
returns  on  diluting  the  solution  with  water.  2.  Both 
behave  in  the  same  May  ^^'ith  alkalis,  showing  the 
equally  stable  combination  of  the  chlorine  molecule  in 
each.  3.  Both  dye  colours  on  wo(d  which  do  not  stand 
light,  but  are  fast  on  cotton.  4.  Both  present  great  diHi- 
culty  to  the  introduction  of  ,a  sul(ihonic  grcnip.  5.  ]>oth 
require  two  molecules  of  hydrogen  to  reduce  them  to 
their  leuco-compounds,  which  then  nuisl  easily  oxidise 
to  the  original  body. 

From   tiie   following  facts  the  author  considers  this 
(jihenosii/ranincj  formula  to  be  the  correct  one: 

CH.NHoCI 


C„H.N< 


C„H;,NH, 
1.  (iiven  the  right  conditions  of  oxidation,  almost 
theoretical  yiehls  are  obtained  from  one  molecule  of  jiara- 
phenylencdiaminc,  one  molecule  of  ortluil<iluidine,iindonc 
molecule  of  iiaratoluidine,  which  is  addcil  after  the  oxida- 
tion of  the  tirst  two.  The  yield  of  colour  is  less,  if 
aniline  replaces  the  two  monamines.  2.  Besides  the 
diamine  two  monamines  are  necessary.  3.  The  second 
monamine  mu.'-t  be  a  ]iiimary  one.  4.  The  combination 
Avitli  the  second  monamine  takes  place  with  the  removal 
of  four  atiuiis  of  hydrogen.  5.  Aniline,  ortho-  and  para- 
toluidiueand  tlie  xylidines,  can  be  used  as  second  amines, 
but  para- t(duidinegives  the  highest  yield.  Assubstitutioii 
in  the  nucleus  of  the  .second  monamine  does  not  interfere 
with  the  reaction,  it  shows  the  nucleus  is  not  attacked. 

6.  The  parailiaminc  may  cimtain  one  dialkylised  amido 
group,  and  the  first  mojiamine  can  also  he  dialkylised. 

7.  Tetramcthylsafraninc  cannot  be  diazotiscd.  8.  The 
two  diniethylsafranincs  contain  each  one  diazntisablo 
ainido  grmip.  '.l.  I'benosafranine  only  combines  with 
one  molecule  na]ihtbol  after  diazotaticni.  10.  Dicthyl- 
safranine  only  forms  a  monacetyl  compound,  idiono- 
safrauine  forming,  however,  a  diacctylsafrauinc,  from 
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•\vliicli  caustic  alkali  removes  now  tlie  atom  of  chlorine 
with  ease,  setting  free  the  base : 

C„H,N.C„H30 

CpH.N'T  >N 


C„H,NH.C,H,0 
11.  The  second  monaniine  in  the  safranines  seems  to 
enter  into  tlie  ortho-position  relatively  to  the  nitrogen 
uniting  tlie  nuclei.  The  hluc  colours — tohiylcne  bine — 
obtained  by  0.  N.  'Witt,  by  oxidation  of  paradiamines 
with  nietadianiines,  give  rise  on  oxidation  to  a  safraniue. 
But  as  these  blue  compounds  are  only  readily  formed 
when  the  metadianiine  has  a  para-position  to  one  of  the 
amido-groups  free,  one  may  assume  the  constitution  of, 
for  example,  the  leuco-compound  of  the  blue  obtained 
from  dimethylparaphcnvlenediamine  and  metapheiiy- 
lenediamine,'  to  be  :  (CH  ,)  .NC',Hi(N'H)C„H,(XH„)„, 
[N(CH,)„  :  NH  and  NH  :  NH.,  :  NH.,  =  5:  2and  0:  5:  3] ; 
that  is,  that  one  aniido  group  of  tlie  metadiamine  occu- 
pies the  ortho-position  to  the  nitrogen  uniting  the  nuclei, 
and  that  on  oxidation  to  the  safranine  corresponding  to 
it,  this  amine  group  enters  into  the  corresponding  ortho- 
position  in  the  other  nucleus.  So  that  the  constitution 
of  the  leuco-compound  of  'Witt's  toluvlene-red  would  be 
expre.s«ed  thus  :  (CH..)..NC,.H, :  (NH).. :  C,H.,(CII.:)NH„ 
[N(CH  ).:  NH:  NHandNH:NU:NH.,:CH,  =  5:'2;3 
and  6:  5:  3:  2J.  — t.  L.  B. 

Si/iitJicsis  of  ji-orciiiol  (p-Xiilnrcinol).     H.  v.  Kostanecki. 
Ber.  19,-J31S— 2324.  . 

The  "(3-orcin,"  isolated  by  Stenhouse  and  droves  from 
a  fewspecie.s  of  lichen,  has  never  been  obtained  syntheti- 
cally, nor  its  constitution  determined.  The  author,  in 
preparing  the  »;i-dioxv-;)-xvlene  (p-xvlorcinol),  C,.H., 
(CH,),(OH),,[l  :4:3:5],  finds  that  it 'is  identical  with 
fJ-orcin.  The  method  employed  consisted  in  preparing 
the  «i-dinitro-;)-.xyIeHe  C,;H.,(CH,,),,(N0.,),[1  :  4  :  3  :  5]  by 
nitr.ation  of  ^i-xylene,  reduction  of  this  with  alcoholic 
ammonium  sulphide  to  )«-nitro-/j-xylidine  C„H.,(CH:,)., 
(NO,)NHo[l  :  4  :  3  :  5],  convension  into  «i-nitro-/;-xvlenoi 
C5H",(CHJ.,(N0.,)0H[1  :4:3:5]  by  boiling  tlie  diazo- 
componnd  with  water,  reducing  this  with  tin  and  HCl, 
and  linallv  diazotisiiig  the  )/(-amido-^)-xylcnol  Cf,H., 
(CU..,),.(NH.,)UH[1  :  4:  3  :5],  .and  boiling  the  diazo-com- 
pound  with  water.  The  H(-dinitro-p-xylene  (rn.p.  124°), 
/«-nitro-y)-xylidine  (m.p.  96),  and  '«j-iiitro-jo-xylenol 
(rn.p.  91°)  have  been  previously  described.  p-Xijlorcinol 
iji-orcin)  C,.,H..(CH,)5(0H),,  [1  :4  :  3  :  a]  has  'all  the 
properties  given  by  Stenhouse  and  Groves,  with  the  one 
e.xeeptiou  that  it  gives  a  green  lluorescence  when  heated 
with  chloroform  and  dilute  NuOH,  which,  according  to 
these  authors,  /3-orcin  does  not.  It  crystallises  from 
water  in  well-formed  prisms  melting  at  163°,  and  reddens 
in  air  containing  NH.,  much  more  quickly  than  orcinol. 
By  ti-eatment  with  bromine  in  CS„  solution  it  yields  a 
tetru-bromo-jjxylorcindl  CsH^BrjO.,,  and  crystallises 
from  petroleum  ether  in  large  tables  of  melting-point 
101°.  An  aqueous  solution  of  nitrosyl  sulphate  converts 
it  into  uitroso-p-xylvrcin  C,,H(CH';;).,(NO)(OH),,,  the 
properties  of  which  are  identical  with  the  uitroso-/S-orcin. 
—A.  G.  G. 

Ci-cosohcarboxiilix:  Acid.     H.  Wende.     Ber.  19,   2324— 
2327. 

Creosol  cannot  be  converted  into  its  cirboxylic  acid  liy 
boiling  with  aqueous  NaHCO~,  but  the  .author  has 
prepared  this  acid  by  the  action  of  CO^  on  the  sodium 
compound.  Four  grams  of  sodium  were  gradually 
added  to  oOgrnis.  of  crude  creo.sols  (fraction  of  heeclnvood 
creosote  219 — 224°),  whilst  a  dry  stream  of  CO.,  was 
passed  in  and  the  lluid  gently  lieafed.  A  vigorous 
reaction  set  in  and  the  mixture  became  thick  ;  the 
cooled  product  was  acidilied  with  dilute  HCl  and  the 
oily  layer  treated  with  aqueous  Na.^CU.,  to  sejiarate  the 
carboxylic  acid  from  unconverted  creosol.  The  acid 
w-as  precipitated  from  the  soda  solution  bv  adding  HCl. 
Ci-eoml-carhoxi/lk  acid  C„H.,CH  ,(OCH.,);(JH)CO„H 
[1:3:4:5]  crystallises  in  concentric  needles  melting  at 
180 — 182° ;  it  is  readily  soluble  in  alcohol  and  ether, 


sparingly  in  water,  nearly  insoluble  in  benzene.  It 
sublimes  nndecomposed.  With  Fe.X'ln  it  gives  a  deep 
blue  colouration.  The  potassium  s.alt  forms  readily 
soluble  needles;  the  barium,  lead,  and  copper  s.alts  are 
sparingly  soluble.  The  mrtjnil  ether  C„H..CH,(OCH,) 
(0H)C"0„CH3  forms  small  colourless  trimetric  ciyst.Tls 
melting  at  92° :  it  gives  a  bluish-green  colouration  with 
Fe„Cl,..  Thec//i;//rWccC,,H.,CH,(OCH,)(OH)CO.X.,Hs 
forms  small  needles  or  prisms  melting  at  77°. — A.  G.  G. 


On  the  BIcthylanthragaUols.     Ernst  L.  Cahn.     Iter.  19, 

2333—2336. 
There  arc  theoretically  four  methylanthragallols  which 
can  be  foinied  by  condensation  of  the  three  toluic  acids 
with  gallic  acid.     All  four  bodies  resemble  each  other, 
and     also     anthragallol,     very    much  ;     they    are     all 
readily   soluble  in    alcohol,    di.ssolve   in   hot   ammonia 
j  with  a  blue,  in  strong  alkalis  with  a  green,  and  in  dilute 
!  with    a  violet    colour.       Concentrated    sulphuric    acid 
!  dissolves  them,  forming  a  red  solution,  to  which  a  drop 
of  nitric  acid  gives  ;i  green  colouration.     Tliis  acid  solu- 
tion shows  almost  tlie  same  absorption  bands  as  does 
that  of  anthragallol.     They  also  give  the  same  shades  of 
colour  with  mordants  ,as  are  obtained  with  anthragallol. 
l-M('t/ii/la»thrci(ja!lul — 

c'o^ 

1       C,H.,(CHJ<      >CoH(OH)„[CH„:OH:OH:OH 
XO      • 

=1':1  :2:3] 

is  obtained  by  heating  for  12—15  hours  3  parts  of  ortho- 
toluic  acid  and  2  parts  of  gallic  acid  at  a  temperature  of 
130 — 13.5°.  The  best  yield  obtained  was  about  30  per  cent, 
of  the  theoretical  amount.  It  sublimes  in  orange-red 
needles  melting  at  297 — 298°  with  decomposition,  and  is 
soluble  in  hot  water  and  acetic  acid,  insoluble  in 
barvta-water. 

friuccl!il-\-mcthykmthraricdlol — 

CO 

C„H,(CHJ<      >C,H(C..H,0.,), 
CO 

crystallises  from  acetic  acid  in  sulphur-yellow  tablets, 
melting  at  208-210°.     On  distilling  wiili  zinc  dust  a 
hydrocarbon   is   obtained,   melting  at   197f,   which   on 
'  oxidation  yields  a  quinone,  melting  at  278 — 279°. 

Z-Metkyla>ithra(iall(jl  [CH„=3']  was  obtained  in  a 
similar  manner  from  para-toluic  acid  and  gallic  acid.  It 
sublimes  in  small  orange-red  needles,  melting  at  275". 
Its  triacetyl  compound  forms  nice  yellow  prisms  from 
glacial  acetic  acid  solution  ;  it  melts  at  203 — 208°. 

2-and4-71/cf/(,yfe«^/(r«(/n;/'j/.s[CH .  =2',  and  CH  J  =  4'].— 
These  two  compounds  arc  formed  wlien  meta-toluie  acid  is 
condensed  with  gallic  acid.  They  are  very  ditheult  to 
separate  from  each  other,  the  best  way  being  repeated 
fractional  crystallisation  from  alcohol  of  their  acetyl 
compound.  The  one  of  these  two  bodies  melts  at  312 — 
313",  and  its  acetvl  derivative  crystallises  in  needles 
melting  at  188-190°.  The  other  melts  at  235—240", 
and  its  acetyl  compound  fiu'ins  small  well-shaped  prisms 
melting  at  217— 218°.— T.  L.  B. 


Buch. 


The  Action  of  Aniline  on  Orcinol.  Zega  and 
Journ.  Prakt.  Chem.  33,  1886,  547—548. 
By  the  action  of  aniline  and  calcium  chloride  upon 
orcinol  at  260-270°,  plienyI-»M-oxytolylamine  is  formed  ; 
with  a  mixture  of  zinc  chloride  and  calcium  chloride,  the 
chief  product  is  diphenyl-m-toluylenediamine.  together 
with  a  small  quantity  of'oxyamine  ;  above  220°  a  quan- 
tity of  a  dark  resinous  product  is  formed.  These  com- 
pounds may  be  expressed  by  the  following  formula-  :— 
(OH)C,H,.NH.C„H,;(C„H,)Nn.C,H„.NH(C„H5). 

The  yield  of  pure  phenyl-;»,-oxytolylamine  is  about  50 
per  cent,  of  the  theory  ;'  that  of  diphenyl-jn-toluylene 
diamine,  30  per  cent. 

•  I'hcnyl-m-oxytolyhiminc  crystallises  from  a  mixture  of 
benzene  and  petroleum  ether  in  needles.  Melting-point 
79".  It  dissolves  in  a  small  quantity  of  boiling  water, 
readily  in  alcohol,  ether,  glacial  acetic  acid  and  benzene; 
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also  in  dilute  potash  and  soda  solution.  The  hjdro- 
chloride  forius  a  white  cr.vstallinc,  easily  decomposable 
powder.  On  heatinf;  with  zinc  dust  the  oxyaniine  is 
reduced  to  phenyl-?)i-tolylaniine. 

Lliphciiiil-m-toluylenrdiamiiic  crystallises  in  indistinct 
needles,  nicltin<' at  105°.  It  is  soluble  with  dilhciilty  in 
alcohol,  ether,  benzene,  etc.,  in  the  cold  ;  easily  soluble 
on  heating.  The  fidlowing  coiiqiounds  have  been  ]ire- 
pared  :--l)iacetyl  compound— C,  ,,H,  „(C...ir;U),.N...,  ni.p. 
=  160°;  dibenzoyl  compound  —  C,.jHi„((J7H,-.0)..N  .,, 
ni.p.=  190  ;  dinitroso  compound — C,  „H,„(NO),,N,,,  m.]). 
=170°;  dimethyl  compound  —  (',  ,,H,  ,.(CH  J.X.^,  ni.]). 
=124°.  On  adding  a  nitrite  to  a  solution  of  the  <liamine 
in  concentrated  snl]dniric  acid  the  latter  is  coloured  violet, 
and  afti'rwards  violet  blue ;  with  nitric  acid  or  a  nitrate  it 
turns  directly  violet  blue.  The  lemon-yellow  nitroso 
coniiiound  gives  a  dark  violet  in  contact  with  concentrated 
H.,«0,.--J.  B.  C. 


VI,— DTEIKG,  CALICO  PEIKTIKG,  PAIEE, 
STAINING,  AND  BLEACHING. 

Absorption  of  Dye-stuff's  by  Liring  Cells.     Vi'.  Pfeffcr- 
Cheni.  Zeit.  10,  I'lioO. 

It  has  previously  been  supposed  that  dye-stnfls  do  not 
penetrate  into  living  cells  ;  the  author,  however,  shows 
that  aniline  dyes,  such  as  methyl  violet,  mctliylene  blue, 
ro.sauiline,  etc.,  can  be  ti.\edupon  living  cells,  while  others, 
such  as  aniline  blueornigrosin,  are  notetl'ective.  Thedye- 
stulV  must  be  used  in  very  dilute  solution,  1  in  1000,  for 
example.  In  many  plants,  tannic  acid,  and  in  others, 
substances  of  unknown  composition,  serve  to  retain  the 
dye.  Thus,  either  a  |irccipitate  is  produced,  or  the  dye 
lemains  dissolved  in  the  cell  contents.  Methylene  blue 
p.asses  by  exosmoset  brought  he  protoplasm  of  the  eel  Is  with- 
out colouring  it,  while  methyl  violet,  cyauine,  etc.,  impart 
amore  orless  decided  tinge.  Thedyestutrcan  be  removed 
by  very  dilute  citric  acid,  which  decomposes  the  tannate, 
and  then  the  citrate  formed  is  removed  by  exosmose. 

—V.  H.  V. 


Improvements  in  the  Production  of  Azo  Colonrson  Cotton 
w  other  Vegetable  Fibre.  T.  Holliday,  London.  Eng. 
Pat.  13,790,  Nov.  12,  18S5.     6d. 

The  inventor  has  found  that  oxide  of  lead  or  the  com- 
pounds formed  by  oxide  of  lead  and  oily  bodies,  which 
compounds  he  calls  "  lead  soaps,"  when  lixed  on  cotton 
or  other  vegetable  libro  will  take  up  alpha-  or  beta- 
naphthols  from  mixtures  of  those  uaphthols  with,  or 
their  solutions  in,  water,  and  his  method  has  for  its 
object  the  utilisation  of  this  action  for  the  jnirpose  of 
fixing  azo  colours  on  cotton  or  other  vegetable  fibres, 
either  in  a  raw  state,  spun,  woven,  or  otherwise 
manufactured.  I'or  this  imrjiose  he  employs  a  weak 
solution  of  oxide  of  lead  in  caustic  alkali,  and  "lead 
soap  "  is  formed  by  passing  the  cotton  tlirongh  a  weak 
solution  of  soluble  soap  or  oily  emulsion,  either  before  or 
after  jiassing  it  through  the  solution  of  oxide  of  lead. 
The  cotton  is  then  ready  for  the  formation  of  such  azo  colours 
as  are  formed  by  .any  .suitable  process.  Oilier  methods 
of  fixing  oxide  ot  lead  may  be  used,  such  as  jiassing  the 
hbre  thr<nigli  a  solution  of  a  lead  salt,  then  through  caustic 
soda  solution,  which  lixes  the  lead  oxide,  and  then 
through  a  solution  of  .soap,  when  lead  soap  will  be  lixed. 

—J.  H. 


Imprommenfs  in  the  Construction  of  Appuratus  for 
Hcourinr/,  Ji'tixhing,  and  other  Analur/oii.i  Purposes. 
K.  H.  Ainswortli  and  S.  15.  Mauby,  London.  Eng. 
Pat.  14,034,  Nov.  17,  1885.     8d. 

Till.-,  relates  to  a  method  for  scouring,  washing,  dung- 
ing, dyeing  and  similarlj-  treating  cloth  or  woven  fabrics 
by  the  combined  agency  of  liquor  and  steam,  water  and 
steam,  or  dye  liquor  and  steam. 


The  apparatus  consists  of  two  tanks,  one  inside  the 
other,  the  inner  one  being  inverted  and  lixed  to  the 
outer  casing  in  such  a  way  as  to  leave  cavities  at  each 
end  for  the  passage  (pf  cloth  into  and  from  the  same. 
Internally  the  tank  is  lilted  with  liqi  and  ijottom  friction 
rollers,  the  bottom  ones  being  immersed  in  liquor  or 
water,  the  ujiper  ones  being  in  the  space  allotted  to 
steam. 

When  steam  is  admitted  into  the  apparatus,  the  liquor 
or  water  from  the  bottom  end  rises  in  separate  columns 
up  the  cavities  at  each  end,  sullicicntly  to  balance  the 
jiressure  of  steam  employed,  which  causes  the  li<|uid  m 
the  internal  part  of  the  tank  to  fall  to  a  lower  level  than 
when  admitted,  and  onsuris  scouring,  washing,  or  other- 
wise by  the  combined  action  of  lii|Uor,  or  water  and  steam 
alternately.  The  novelty  of  this  invention  is  that  cloth 
is  passed  through  liquor,  water,  or  dye  liquor  into  steam,  in 
which  it  is  operated  ujion  by  the  siptcezer  rollers.  Thus 
the  cloth  is  subjected  to  the  action  of  steam  whilst  scour- 
ing, washing,  dyeing,  dunging  and  during  the  other  opera- 
tions. Alter  this  it  is  redipjjed  or  drawn  through  the 
liquor  or  water,  and  the  steaming  and  squeezing  ojieration 
repealed  alternately  or  otherwise  until  the  end  of  the 
tank  is  reached,  when  the  cloth  is  jiassed  through  the 
liquid  in  the  outer  cavity,  from  whence  it  is  pa.ssed 
through  another  pair  of  squeezer  rollers  to  remove  the 
surplus  liquid,  and  return  it  to  the  tank  by  the  outlet  * 
cavity. — .J.  11. 


Ij/iprovcments  in-  or  upplicabk  to  Machinery  for  Scour- 
ing and  Wu.'ihinq  Wool  etnd  other  Fibrous  Materials. 
J.  McNaught  and  W.  McNaught.  ling.  Pat.  14,108, 
Nov.  I'J,  188.5.     8d. 

Tni.s  invention  relates  to  the  mechanism  for  squeezing 
the  moisture  from  wool  or  fibrous  material,  fed  to  the 
machine  from  a  washing  trough. 

In  the  ordinary  machine  great  expense  is  caused  by  the 
repeated  renewal  of  the  hbrous  material  with  which  the 
upper  roller  is  covered,  the  wear  and  tear  arising  to  a 
great  extent  from  the  frictional  action  of  the  lower  or 
driving  roller  upon  it,  the  bearings  of  the  covered  roller 
having  in  the  ordinary  arrangement  to  be  of  large 
diameter  to  resist  the  heavy  strain  put  upon  tlie  journals 
by  the  weighting  arningement.  The  improvement  con- 
sists of  a  combination  of  anti-friction  bowls  with  weighted 
levers  in  such  a  way  that  the  levers  do  not  act  <lirectly 
upon  the  axle  bearings  of  the  ujqier  roller,  but  upon  the 
axles  of  the  anti-friction  bowls,  which  bowls  pre.ss  ujion 
and  revolve  with  the  axle  of  the  upper  roller  and  rise  and 
fall  with  it.  The  antifriction  bowls  are  carried  by  n, 
shaft  or  axle,  having  bearings  ujioii  which  the  weighted 
levers  press.  The  weighted  levers  have  their  fulcrums 
in  the  framing,  as  in  the  ordinary  arrangement  of  levers 
and  rods  hitherto  used  for  weighting  lihrous-covered 
rollers  directly.  The  axle  of  the  njqier  roller  is  or  may 
be  guided  and  held  laterally  in  jilace  by  vertical  guides 
in  the  framing,  or  anti  friction  bowls  may  be  ariangcd  at 
the  sides  of  the  axle  to  take  the  iiiteral  pressure  and 
hold  it  in  jiosition. 

Willi  this  arrangement  the  friction  is  considerably 
reduced,  and  there  is  less  slipping  tendency  between  the 
s(iueezing  rollers,  and  consequently  less  wear  and  tear 
upon  the  librons-covered  roller. 

A  further  improvement  consists  of  an  arrangement  for 
heating  the  scouring  or  wa.shing  liquor,  and  applies  to  .a 
machine  where  the  water  stjueezed  from  the  wool  is  col- 
lected and  returned  by  a  pipe  to  a  trough  fnim  which  it 
is  elevated  by  buckets  of  a  revolving  wheel  back  to  the 
washing  trough.  Steam  is  admitted  into  the  i>ipe  or 
cavity  connected  with  the  pipe  bringing  the  licjnor  from 
the  squeezing  rollers  to  the  trough  for  the  elevator,  by 
which  arrangement  the  liquor  is  heated  as  it  pas.'ies  along 
the  pipe. — J.  H. 


Improvements  in  Detergents  and  Dyes.     C.  P.  Ander- 
sen, Denmark.     Eng.  Pat.  8528,  June  29,  18SG.     4d. 

H.i;m.\tkin  is  prepared  by  mixing  hamatoxylin,  derived 
from  logwood,   with    ammonia,   and    oxygenating   the 
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inixture  in  air.  This  is  used  as  a  detergent  and  dye, 
witli  or  without  soap,  and  with  or  without  a  decoction  of 
"quialaire"  bark. — W.  L.  C. 


TIL— ACIDS,  ALKALIS,  AND  SALTS. 

A  Vfic  Process  for  the  Production  of  the  Athcili  ifctals. 
H.  Y.  Castner,  New  York.  Abstract  from  a  Paper 
road  before  tlie  Clieniioal  Section  of  the  Franklin 
Institute,  October  12,  18S0. 

T  HE  process  consists  in  reducing  either  tlie  hydrate  or 
the  carbonate  of  an  alkali,  when  in  a  fused  state,  by  the 
"  carbide  ''  of  a  metal,  liy  the  latter  is  meant  an  intimate 
mixtnre  of  carbon  and  iron,  [irodnoed  by  coking  a  uiix- 
tnre  of  tai  and  iron  in  a  line  state  of  division.  .Sucli  pro- 
portions of  tar  and  iron  are  used  as  will  produce,  when 
the  mass  is  coked,  a  metallic  coke,  containing  70  per 
cent,  of  iron  and  .'io  per  cent,  of  carbon  — FeC.^.  This 
compound,  after  being  ground,  is  ready  for  use  in  the 
]ii-ocess,  based  upon  the  reaction  which  is  expressed  bv 
tlie  following  formula  :— 3NaOH  +  FeC2  =  3Na-(  I'e  +  CO 
+  CO2+3H.  The  reduction  of  the  mixture  of  "carbide" 
and  alkaline  hydrate  is  carried  on  in  large  cast-iron  cru- 
cibles, in  a  furnace,  the  heating  space  of  which  is  divided 
into  separate  chambers.  An  aperture  is  provided  at 
the  bottom  of  each  chamber,  through  winch  the  crucible 
ni.ay  be  raised  by  mechanical  means  into  its  [losition  in 
the  furnace.  The  necessary  cover  for  the  crucible  is  ti.xed 
stationary  in  each  chamber,  and  from  this  cover  projects 
a  tube  to  the  outside  of  the  furnace,  into  the  receptacle 
for  the  condensation  of  the  metallic  vapours.  The  edges 
of  the  covers  are  made  convex,  while  the  edges  of  the 
crucibles  are  concave,  so  that  the  edges  form  a  tight 
joint  when  the  crucibles  .are  pressed  upwards.  The  fur- 
nace is  heated  by  gas.  and  the  reduction  and  distillation 
of  the  sodium  commences  at  1000"  C.  As  soon  as  the 
o|>eratiiui  is  linished,  the  crucible  is  lowered,  and  a  new 
one  containing  a  fresh  charge  raised  in  its  plade,  thus 
making  the  process  practically  continuous.  The  crucibles 
after  treatment  contain  a  small  amount  of  sodium  car- 
bon.ate,  and  all  the  iron  of  the  "carbide"  in  a  fine  state 
of  division.  The  residue  is,  therefore,  treated  with  warm 
water,  to  recover  the  sodium  carbonate,  while  the  iron 
is  drieil,  mixed  with  tar,  and  coked  to  produce  more  of 
the  "carbide." — S.  H. 


Specijic  Gravities  of  Different  Salts  and  Solutions.     G. 
Gerlach.     Chem.  Ind.  9,  241— 24o. 

The  specific  gravities  of  the  salts  were  determined  by  cnni- 
paring  tlieir  weight  in  the  air  with  that  of  an  e(iual  volume 
of  petroleum,  the  sp.  gr.  of  the  latter  being  0'S024  at 
l'J-5'  C,  water  of  I'J  5H'.  being  1  ;  andOSOlo  at  lt)-5°C., 
water  of  4°  C  being  1. 


SP.  GR.  OF  yOME  COMPOUNDS  AT  THE  TEMPERA- 
TURE Oli-  19-d'  C  the  weight  OF  AX  EQUAL 
VOLUME  OF  WATER  AT  1"  C.  BEING  1. 


Fused  potassium  acetate 

CH3COOK 

1-170 

Crystallised  potassium  acetate    . . 

CHaCOOK+II.Q 

1115 

Neutral  potassium  tartrate    

KoC^HjOa 

1-912 

Anhydrous      potassium-sodium  > 

KNaCjHjOo 
KX'O;, -1-211,0 

1-9U 

Crystallised  potassium  carbonate 

2013 

»•                  ,1                *, 

K^COa-mi^jO 

1-997 

Crystallised  Manganese  Sulphate 

MnSOj-t-JH-jO 

2-107 

Anliydrous  sodium  thiosulphate. . 

Na-jS^Os 

1-C«7 

Crystallised  calcium  nitrate 

Ca(N03)2-t-2H.,0 

2-000 

Crystallised  sodium  hydrate 

(NaaO)2+3HoO 

1-829 

Crystallised  potassium  hydrate  . . 

K,0-l-3H.jO 

1-987 

POTASSIUM    ACETATE. 


100  p.irts  of  the  solution  contain 
IHirts  by  weight. 

Sp.  tT-  of  solutions  iit  17'5"  C, 
water  at  17  5°  0.  lifiiig  1. 

0 

1-0000 

10 

1-0190 

20 

1-1005 

30 

1-1515 

40 

1-2103 

50 

1-2G83 

GO 

1-3285 

Saturated  solution 
(mother-liquor). 

1-1300 

SODIUM    ACETATE. 


100  parts  of  the  solution 
of  the  cryBtalliseil  salt 
contuin  parts  by  weight 

100  parts  of  the  solution 
of  the  anhydrous  salt 
contain  parts  by  weiijht 

Rp 
atl7- 

ST.  of  solutions 
:»  C.  water  of  nS" 
C.  being  1. 

0 

0 

1-000 

5 

3-015 

1015 

10 

0  030 

1-031 

15 

9  015 

1017 

20 

120C0 

10C3 

25 

15-075 

1-0795 

Saturated  solution 

imother-liquor). 

1-170 

POTASSIUM    TARTRATE. 


100  parts  of  the  solution  contain 
Ijarts  by  weight. 


0 

10 

20 

30 

10 

00 

Saturated  solution 
(mother-liquor). 


Sp.  gr.  of  solutions  at  IT'S"  C, 
water  at  H'S"  O.  being  1. 


1-OCOO 

1-0650 

1-1350 

1-2110 

1-2920  ■ 

1-3815 

1-196 


POTASSIUM-SODIUM    TARTRATE. 
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ALUMIKIUM-POTASSIUM  SULPHATE  (Potash  Alum). 

100  parts  of  the  solution 
of  the  crystaUiaed  salt 
contain  parts  by  weight 

100  parts  c.f  the  solution 
of  tlu'  iuihyitrous  salt 
contain  ijarts  by  weight 

Sp.  gr.  at  17-5°  C, 

water  at  V'b'  C. 

being  1. 

0 

0 

1-0000 

J 

2-1792 

1-0-203 

8 

1-3581 

l-Oila 

12 

G-537G 

1-01135 

13 

7-0824 

1-OG'JO 

AMMONIUM    NITRATE. 


100  parts  of  the  solution  contain 
parts  by  weight. 

Sp.  gi-.  at  IV-S"  C.  water  at  17-5°  C. 
being  1. 

0 

1-0000 

10 

i-oi-:5 

20 

1-OSCO 

30 

11310 

4(1 

1-1790 

50 

1-2300 

eo 

1-2833 

Saturated  solution 
(motlier-liquor). 

l-.-?0o0 

CALCIUM  NITRATE. 

100  parts  of  the 

solution   of  the  crys- 

tall  sell  siilt  contain 

parts  by  weight. 

100  parts  of  the 
solution   of   the  anhy- 
drous salts  contain 
parts  by  weight. 

17-5' 

Sp.  sr.  at 
C,  water  at  17-5° 
C.  being  1. 

0 

0 

1-000 

10 

8-2 

1-059 

20 

lG-1 

1-124 

SO 

21-G 

1-195 

10 

32-S 

1-272 

50 

410 

1-355 

GO 

49-2 

1-415 

OXALIC  ACID. 


100- parts  of  the 
solution    of    the  crys- 
tallised acid  contain 
parts  by  weight. 

100  parts  of  the 
solution  of  the  anhy- 
drous acid   cont-un 
parts  by  weight. 

Sp.  gr.  at 

17-5"  C  water  at  17-5" 

C.  being  1. 

0 

0 

1-000 

2 

1-4284 

i-(.or 

4 

2-8568 

1014 

C 

4-2825 

1-021 

8 

0-713G 

1-028 

10 

7-1420 

10.35 

12 

8-5704 

1-012 

13 

9-284G 

1-0155 

-S.  H. 


Conditions  necessary  for  the  Complete  Elimination  of 

Arsenic  from  Hydrochloric   Acid  by  means  of  Siil- 

2}huretted  Hydrogen.      K.   Otto.       Ber.    19,    I90.S— 

1910. 

From  a  series  of  experiments  on  the  presence  of  minute 

quantities  of   arsenic  in  liydrochloric  acid,  the   author 

infers  that  even  tlie  i^urc  acid  of  commerce,  denoted  as 

free  from  arsenic,  contains  traces  of  this  clement,  and 

should  therefore  not  be  employed  in  forensic  examina- 


tions for  metallic  poisons.  It  was  found  tliat  on 
treating  "pure"  hydrochloric  acid  with  sulphuretted 
hydroj;eu  it  was  not  possilde  to  remove  the  last  traces 
of  arsenic ;  if,  however,  tlio  acid  is  first  mixed  with  a 
small  (luantity  of  ferric  chloride,  potassium  dichromate, 
mercuric  chloride,  cadmium  sulphate,  copper  sul- 
jihatc,  sulphurous  acid,  or  even  arsenious  acid,  the 
whole  of  the  arsenic  can  he  removed  liy  means  of  sul- 
phuretted hydro;;en.  Tlie  author  has  found  that  com- 
mercial hydrochloric  acid  (crude)  can  be  readily  freed 
from  arsenic  by  the  following  method  :  .\ftcr  dilutinj; 
the  acid  with  water  to  a  specific  fjravity  of  ri-J,  the 
solution  is  saturated  with  sul]ihuretted  hvdrosen.  It  is 
then  allowed  to  remain  quiescent  in  a  closed  vessel  for 
•24  hours  at  30 — 40',  after  which  it  is  a^^ain  treated  with 
suliihuretted  hydrogen,  and  the  operation  re|u>ated  until 
the  acid  assumes  a  permanent  odour  of  s.  ^hnrelted 
hydrogen.  The  solution  is  allowed  to  settle,  t.e'auted, 
filtered,  and  distilled  until  one-tenth  remains  in  the 
retort.  It  is  best  to  reject  the  lirst  portions  of  the 
distillate  containing  the  sulphuretted  hydrogen. ~D.  15. 

Improrcments  in  the  Mamifacture  of  Sidjjhide  of  Zinc. 
J.  15.  Spence,  London.  Eng.  Pat.  13,462,  Nov.  G, 
1885.     4d. 

An  iron  vessel  is  filled  with  a  strong  solution  of  a  caustic 
alkali,  and  metallic  zinc,  in  the  form  of  plates,  sus- 
pended in  this  solution.  The  zinc  is  then  brought  into 
metallic  contact  with  the  iron  of  the  vessel  in  any  con- 
venient manner  ;  this  produces  galvanic  action,  and 
cau.ses  the  rapid  dissolution  of  the  zinc.  Sodium  or 
potassium  sulphide  is  added  to  the  solution,  and  the 
])reciliitate  of  zinc  sulphide  thus  obtained  allowed  to 
settle.  The  supernatant  liquor,  consisting  of  either 
sodium  or  potassium  hydrate,  is  decanted  and  used  over 
again  for  dissolving  another  lot  of  zinc— S.  H. 


Improved  Apparatus  for  the  Manufacture  of  Chlorine 
Gas.  H.  H.  Lahe,  London.  From  Count  K.  ile 
Montgelas,  Philadelphia,  U.S.A.  Eng.  Pat.  10,009. 
August  4,  ISSG.     6d. 

The  patent  relates  to  an  apparatus  for  making  chlorine 
on  a  small  scale.  '  It  consists  of  an  earthenware  pot,  the 
cover  of  which  may  he  clamped  down,  and  which  is 
provided  with  a  ])erforated  tray.  Tlie  liil>e  for  the  acid 
supi)ly  passes  to  the  space  below  the  tray,  while 
another  Jiipe  issuing  from  the  top  carries  away  the  gas 
geneiated.  There  is  also  an  arrangement  for  running 
oil'  the  liquid  contents  of  the  vessel. — S.  H. 


IX.— BUILDnTi  MATERIALS,  CLAYS,  lOETAES, 

AKD  CEMEKTS. 

Tlie  Hydraidic   Properties    of   Cements.       E.    Micliel. 
Jour.  Prakt.  Chem.  1SS6,  33,  548—558. 

The  author  lias  made  a  series  of  tests  with  a  view  of 
determining  the  proportions  of  silica  to  lime  and  of  silica 
to  alumina  requited  to  produce  the  most  elfective  har- 
dening properties  in  hydraulic  cements.  He  found  that 
when  gelatinous  silica,  previously  dried  at  llO",  was 
mi.xed  with  very  finely-powdered  calcium  hydrate, 
moistened  with  the  smallest  quantity  of  water,  the  pro- 
portions being  Imol.  silica  to  liinols.  calcium  hydrate, 
a  cement  was  produced  which  in  a  fortnight  could  not 
be  scratched  with  the  finger-nail.  A  mixture  of  gelatin- 
ous silica,  pure  sand,  and  lime  also  gave  satisfactory 
results.  The  author  confirms  Fucli's  theory — viz.,  that 
the  silicic  acid  is  essential  to  the  hardening  process. 
The  latter  is  also  dependent  upon  the  addition  of  lime, 
on  the  density  and  thorough  mixing  of  the  materials, 
and  ujion  the  amount  of  water  in  the  mixture. 

Alumina  forms  a  cement  with  lime  only  when  dried 
at  1 10"  before  mixing,  negative  results  being  obtained 
with  strongly -heated  or  gelatinous  alumina.  The 
method  of  r'rlihlino;  was  found  to  give  good  results. 
This  consists  in  well  incor)ioratiiig  the  respective  sub- 
stances in  a  mortar,  enclosing  them  in  a  wr.toper  of 
filler-paper,  and  then  allowing  the  whcle  to  become 
moist  under  water.     Alumina,  under  these  conditions, 
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combines  with  lime  to  form  a  cement.  Contrary  to  the 
opinion  of  Winkler,  Ileldt,  and  Fremy,  alumina  is  not 
the  only  essential  liinding  ingredient  in  cements.  The 
antlior  finds  that  gelatinous  and  strougly-he^ted  silica, 
as  well  as  the  dried  substance,  mixed  with  lime,  and 
placed  in  filter-paper  under  water,  forms  a  liard,  solid 
mass  after  some  time.  Silica  and  alumina  have  no 
action  upon  eacli  other.  From  these  experiments  it 
follows  tliat  botli  silica  and  alumina  have  cementing 
lirojierties  ;  but,  whilst  the  alumina  hardens  quickly  and 
produces  the  lir.st  adliesiou  of  the  nnxture,  the  silica  acts 
more  slowly,  and  produces  suljsequent  hardening.  The 
lime  has  a  double  part  to  play  :  in  the  first  place,  it 
combines  witli  silica  and  alumina  ;  in  the  second  place, 
it  has  a  protective  action  ou  these  bodies  by  forming  on 
the  surface  a  layer  of  calcium  carbonate.  It  has  been 
found,  practic.illy,  that  the  necessary  amount  of  lime  is 
much  smaller  than  the  calculated  iiuautity  ;  for,  with 
Imol.  of  silica,  a  sixteenth  mol.  calcium  hydrate  was 
sufficient  to  produce  hardening.  The  author,  in  order 
to  determine  the  .actual  chemical  chant'e  in  cement,  has 
made  a  series  of  analyses  showing  the  composition  of 
cements  after  hardening.  He  finds  that  the  amount  of 
calcium  carbonate  varied  from  14  to  33  per.  cent,,  .and  of 
silicates  from  4  to  10  per  cent.  These  results  agree  with 
experiments  which  show  that  a  much  smaller  proportion 
of  calcium  is  necessary  than  is  requisite  to  combine  with 
the  whole  of  the  silica  and  alumina  present.  The  author 
explains  this  by  the  supposition  that  the  particles  on 
hardening  become  covered  with  a  coating  of  silicates  of 
lime  and  alumina  which  bind  them  together,  and  this 
view  explains  also  the  fact  that  Portland  cement  after 
hardening,  when  reburut  and  re-pulverised,  may  be 
used  again,  fresh  surfaces  being  exposed.  The  results 
of  these  experinuents  may  be  summed  up  shortly  as 
follows: — The  hardening  dei)ends  on:  The  amount  of 
water,  which  must  be  as  small  as  possible,  and  regularly 
distributed.  The  density  and  thorough  mixing  of  tlie 
materials.  The  formation  of  calcium  carbonate.  Fur- 
ther, the  necessary  amount  of  lime  is  com))aralively 
small.  The  three  principal  constituents,  SiO^.,  AljO-, 
and  CaO,  are  chemically  active.  The  alumina  produces 
ra])iil,  silica  slow  hardening.  The  chemical  action  is 
iiuiinly  a  surface  one.  The  alkalis  are  not  essential 
constituents. — J.  B.  C 

Improvements  in  the  Manujdcture  of  Cement.  W.  T. 
Timewell,  Devon.     Eng.  Pat.  11,800,  Oct.  3,  1SS5.     Gd. 

The  object  of  the  inventor  is  to  make  cement  from  liar<l 
limestones  which  contain  over  60  per  cent,  of  carbonate 
of  linie.  The  limestone  is  first  reduced  to  an  im])alpable 
powder.  Any  silicious  aluminous  material— cr/.,  fine 
clay,  porcelain  clay,  or  river  mud— is  mixed  with  silica 
ami  alumina  .so  that  the  percentage  of  the  former  in  the 
mixture  shall  be  from  58  to  68  per  cent.,  and  that  of  the 
latter  from  18  to  24  per  cent.  ;  it  is  then  reduced  to  an 
impalpable  powder.  A  slurry  of  the  two,  powdered 
limestone  and  the  silicious  matter,  is  made,  dried,  and 
furnaced  in  the  usual  way.  The  proportions  used  should 
be  from  three  to  five  parts  of  carbonate  of  lime  to  one 
part  of  silica  and  alumina.  The  patentee  also  finds  in 
the  preparation  of  the  finely-ground  materials  it  is  nmre 
convenient  to  use  a  blast  of  air  in  conjunction  with  sub- 
siding chambers  to  eliminate  the  coarse  particles  than  it 
is  to  use  sieves. — C.  C.  H. 


described,  the  product  forming  a  good  hydraulic  cement. 
The  latter  addition  may  be  made  at  any  time,  the  two 
materials  being  kept  separate  until  the  cement  is 
reijuired  for  use. — C.  C.  H. 

Improvements    in     the    Mannfacture    of    Composition 
adapted  fur  Use  in  Mnrid  and  other  Decorations,  and 
in  the  MetJiod  of  Produviny  the  said  Decorations.     R. 
Bennett,  Manchester ;    and    H.    Peet,    Nottingham. 
Eng.  Pat.  13,132,  Oct.  31,  1885.     6d. 
This  invention  relates  to  an  improved  composition  suit- 
able for  application  to  walls,  ceilings,  etc.,    and   particu- 
larly .adapted  to  receive  decorative  impressions  immedi- 
ately after  its  ajiplicalion   and  whilst  iu  a  soft  condition. 
The  following  materials,   in  the  proportions  indicated, 
are  used  in  tiie  manufacture  of  the  composition   iu  (jncs- 
tion  :— Couunou  whiting,   40  ])arts  ;  plaster  of   Paris,   6 
parts;  glue,   3  parts;   and   molasses,   3  ]>arts.     Dry   <u' 
moist   colour   or   oil    [laint  may  be   added.     When    the 
composition  has  been  laid  on,  and  is  still  soft,  it  istre.ited 
with  suitably-formed  combs,  stamp.s,   rollers,  or  blocks, 
by  the  application  of  which  sunk  or  relieved  decorations 
may  be  produced  upon  the  soft  surface. — E.  t!.  C. 


Improvements  in  the  Manifactiire  of  Lime  Cement  ap- 
jilicable  to  the  I'roduction  of  Cements,  Mortars,  and 
Ui/drccniic  Concretes,   and  Artificial  Stone    rcplacinq 
Natiirid  Stone.     S.   Pitt,  Sutton,  Surrey.     From  A. 
Speyser  and  L.   I'illivayt,  Paris.     Eng.   Pat.   12,908, 
Oct.  27,  1885.     6d. 
SLAiviiD  and  crushed  "  f.at  lime  "  is  mixed  with  crushed 
dried  clay,  2  to  4  volumes  of  the  former  to  7  to  ".)  volumes 
of  the  latter  ;  the  whole  is  thoroughly  incorporated  with 
water  into  a  paste  and  moulded  into  bricks,  which  are 
subsequently  dried   and  crushed  into  grains  about  the 
size  of  a   pea.     The   grains  are  furnaced  in    rotating 
cylinders  from  10  to  IS  hours,  and  when  cool  reduced  to 
an  impalpable  powder.     From   1   to  3  volumes  of  pow- 
dered fat  lime  are  finally  mixed  with  the  powder  above 


Improrements  in  Mannfaeturini/  Artificial  Stones  or 
Marbles.  A.  G.  Brookes,  London.  From  K.  A.  Mcyn 
and  J.  F.  O.  Armack,  Hamburg.  Eng.  Pat.  13,595, 
Nov.  9,  1885;  Od. 
Vei;v  fine  cement  is  mixed  with  barytes,  the  paste  being 
tinted  by  any  suit:ible  mineral  colour.  For  the  produc- 
tion of  inutation  nurrble  or  granite,  a  convenient  jiumber 
of  pastes  of  dillerent  colours  are  made  by  mixing  the 
preiiared  and  coloured  cement  with  water,  then  dividing 
sucii  pastes  in  pieces  of  snuiU  size  when  granite  is  to  be 
imitated,  and  in  pieces  of  large  size  for  imit:iting  marble. 
Dry  cement  ol  different  colour  is  sjuead  over  these  moist 
lumps,  and  the  whole  ma.ss  is  then  well  kneaded,  care 
being  taken  that  the  coherent  nature  of  the  lumps  is 
maint:iined.  After  a  few  days,  when  the  stones  are 
somewhat  h;irdened,  they  are  shaped  by  means  of  suit- 
able shaping  tools. — E.  (i.  (I 

Improvements    in    the    Mannfacture    of   Cement.       H. 

Mathev,    New    York.       Eng.    Pat.    707-t,    June    S, 

1886.  ■■4d. 
Argillaceous  lime-stone,  commonly  called  "nafur.al 
cement  rock,"  used  in  the  production  of  cement,  by  simply 
burning  the  natural  mineral,  does  not  contain  suffi- 
cient alumina  to  form  the  double  silicates  of  lime  .and 
alumina  for  the  requirements  of  a  high-class  cement. 
The  patentee  etlects  the  introduction  of  this  alumina 
into  the  cement  as  follows: — The  "cement  rock"  is 
reduced  to  a  fine  state  of  division,  so  as  to  pass  through 
a  four  to  eight  mesh  screen  ;  dried  crushed  clay  is  added, 
the  mixture  agitated,  furnaced,  and  crushed  to  an 
impalpable  powder,  all  in  the  manner  usual  in  the  pro- 
duction of  Portland  cement. — 0.  C.  H. 


Notes  on  Cement.     Dingl.  Polyt.  J.  261,  529—541. 

C.  Schumann  [Dentsdie  Banzcitnng,  1886,  14)  com- 
jiared  cement  made  from  basic  blnst-furnace  slag, 
erroneously  termed  "  Puzzolan  cement,"  with  Portland 
cement,  and  finds  the  latter  preferable  for  all  the 
usual  purposes.  Puzzolan  cement  hardens  very  slowdy, 
and  its  final  hardness  is  inferior  to  that  of  Portland 
cement,  which  latter  also  otters  greater  resistance  to  the 
passage  of  water  through  it.  Cement  made  from  shag 
may  be  used  as  an  addition  to  lime-mortar,  the  quality 
of  which  is  thereby  improved,  but  its  admixture  to  Port- 
land cement  deteriorates  the  quality  of  the  latter. 

Tetmaier  (Schurizer  Bauzeitunq,  1880,  Nos.  14— 17) 
examined  slag  cement,  as  regards  its  formation  and 
applicability.  He  finds  that  to  increase  its  cohesive 
power  it  is  very  important  to  granulate  the  slag  before 
mixing  it  witli  lime.  This  is  probably  owing  to  the 
change  of  position  the  nu)lcculcs  undergo,  when  the 
hot  slag  is  suddenly  cooled  by  being  thrown  into 
water.  The  .slag  also  loses  thereby  a  small  portion  of 
its  sulphur,  aud  part  of  the  silica  is  rendered  soluble. 
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Acid  slag  is  not  applicable  for  the  iii.anufactiire  of 
cement,  and  a  slag  in  the  thin  white-hot  state  is  most 
suitable  for  granulation,  thus  yielding  a  very  uniform 
product.  The  jiercentage  of  lime  in  the  slag  must  not 
exceed  a  certain  limit,  for,  whereas  a  slag  containing 
47  to  4S  per  cent,  lime  is  most  suitable,  a  slag  contain- 
ing 51  ]ier  cent,  lime  is  useless  for  the  preparation  of 
cement.  If  the  proportion  of  lime  to  silica  decreases 
to  one,  the  slag  cannot  be  used  without  an  extra 
addition  of  lime  to  make  up  fm-  the  dcliciency.  No 
conclusive  experiments  exist  about  the  inlluence  of 
sulidiur  on  the  properties  of  the  cement,  but  a  large 
amount  of  sulphur  must,  at  any  rate,  be  avoided.  The 
table  below  shows  the  analysis  of  slags  from 
tJermany  (No.  1  to  8),  Spain  (No.  9),  and  Switzerland 
(No.   10). 

On  the  large  scale  the  granulated  slags  are  first 
roasted  until  all  the  water  is  driven  out  and  then  ground 
and  sieved.     The   powiler   so   obtained  is    mixed  with 


Specific  gravity   

Loss  on  ignitinf?   

Picsldue  on  the  900  sieve,  percent. 

,.    2500    ,, 

„    ;'iOCO    ,, 

Tensile  strength  after  7  days 

„  28    


Resistance  to  crushing  strain  after  7 
daj'S    

Resistance  to  crushing  strain  after  28 
days   


I. 

2-65 

II. 

2-69 

8-21 

7-1 

0-5 

IGl 

20 

2S-9 

18-0 

9-2 

160 

lo'o 

295 

977 

1010 

121-1 

201-3 

2-C- 

0-0 

0-5 

8-1 

2i-0 

37-8 

1311 

251-1 


1  litre  of  .Slug 
weiglls  Ixilos. 

No. 

SiOj. 

AUO^. 
14-98 

PeO. 
0-31 

MnO. 
trace 

CNiO. 

MtO. 

SOiCa. 

CaS. 

CaO. 
SiOj. 

1-01 

Specific 
Gravity. 

Loss  on 
iyniting. 

Loose. 

Rammed 
down 
tiglitly. 

1 

39-95 

1046 

1-02 

0-24 

199 

2-85 

0-11 

1-01 

1-73 

2 

35-07 

1-99 

1-13 

7  63 

40-75 

4-28 

1-72 

2-18 

1-16 

3-09 

0-59 

1-21 

1-98 

3 

35  61 

7'89 

0-72 

0-35 

50  35 

2-07 

0-67 

2-35 

1-11 

2-91 

1-91 

0-95 

171 

1 

31-33 

11-01 

1-7-? 

trace 

19  78 

0-99 

trace 

2-16 

1-15 

2-96 

090 

1-17 

191 

5 

331G 

11-92 

1  17 

t  race 

18-63 

1-03 

trace 

3-79 

1-17 

2-90 

2-09 

1-10 

1-82 

6 

30-55 

13 -OS 

0  13 

0-3i 

48-OS 

3-27 

048 

3-20 

1-58 

2-89 

2-79 

100 

1-78 

7 

27-98 

19  69 

0-30 

trace 

11-61 

4-76 

0-03 

2-61 

rco 

2-91 

0-05 

0-96 

17G 

8 

28-33 

13-81 

111 

0-50 

46-66 

5-41 

trace 

3-82 

1-65 

2-94 

3-08 

10! 

1-77 

9 

30-5C 

13-31 

025 

1-71 

4501 

2  96 

141 

1-03 

148 

2-72 

6-50 

0-89 

1-60 

10 

27-31 

22-40 

1-30 

trace 

1700 

0-12 

012 

139 

1-72 

288 

0-08 

1"20 

l-f6 

All  the  slags  were  then  converted  into  cement,  and  subjected  to  the  usual  tests  for  resitting  difierent  kinds 
of  stress  :  — 


Fineness  of 

Cement, 
Residue  on 

100  PARTS  SLAO  :  15  PARTS  LiME. 

100  PARTS  Slau  :  30  parts  Lime. 

No. 

1 

Hardened  under  Water. 

Hardened  in  tlie 
Air. 

H 

Eirdened  under  Water. 

Hardened  in  the 
Air. 

2500 
Sieve. 

1-6 

5000 
Sieve. 

Tensile  strengtli 
after 

Resistance  to 

crushing  strain 

after 

Tensile  strengtli 
after 

Resistance  to 

crushing  strain 

after 

Tensile 
strengtli 

after 
28  Days. 

Resist- 
ance to 
ci-ushing 

after 
28  Daj'S. 

Tensile 
strength 

Jifter 
28  Days. 

Resist- 
auce  to 

cnishing 
after 

28  Days. 

7  Days. 

28  Days. 

7  Days. 

28  Days. 

7  Days. 

28  Days. 

7  Days. 

28  Days. 

11-0 

— 

— 

— 

— ■ 

_ 

_ 

— 

— 

— 

— 

_ 

2 

3-0 

■20-3 

0-0 

82 

0-0 

610 

5-6 

40-0 

0-0 

7-3 

00 

09  8 

47 

82-2 

3 

3-7 

90 

13-1 

21-6 

74-G 

113-8 

16-6 

IIG'G 

10-S 

23-8 

09  7 

108-7 

11-9 

114-3 

1 

1-6 

22  0 

9-1 

11-1 

561 

82-6 

9-2 

91-0 

8-3 

15-1 

65-0 

95-9 

11-0 

108-4 

5 

11 

20-3 

12-7 

19-8 

78-8 

101-5 

12-8 

108-9 

97 

17-0 

SO-3 

110-9 

12-4 

119-9 

6 

10 

9  0 

5-0 

19-5 

40-0 

130-5 

9-2 

18-0 

22-3 

10-5 

181-1 

210-9 

30-S 

— 

7 

10 

9-0 

00 

110 

0  0 

85-0 

5-2 

100 

0-0 

130 

00 

— 

5-0 

10-Q 

8 

1-6 

9-0 

23-3 

31-7 

12-45 

185-2 

32-1 

208-9 

20-8 

25-1 

111-2 

172-7 

32-1 

178-3 

9 

0-8 

9-7 

19-3 

28-7 

90  9 

120-9 

19-5 

Ul-0 

16-0 

25-2 

105-7 

124-8 

18-6 

138-8 

10 

0-8 

70 

1-2 

114 

0-0 

69  0 

11-1 

55-9 

137 

29  8 

72-5 

135-9 

18-2 

1290 

powilered  and  sieved  lime  until  the  mass  has  a  nniform 
aiipcarance.  Three  samples  obtained  from  the  same 
works  show  the  iin|>i>rtant  bearing  of  the  linencss  on 
the  cjuality  of  the  cement :  — 


As  regai-ds  the  amount  of  lime  to  lie  used,  it  appears 
that  from  ;!0  to  40  per  cent,  of  the  weight  of  the  pow- 
dered slag  gives  the  best  results.  Cold  destroys  the 
cohesive  strength  of  the  fresh  slag-mortar,  and  the  latter 
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must,  therefore,  not  be  used  if  tlie  temperature  is  below 
freezin<;  point.  Its  principal  applicability  is  for  buililins 
under  water  or  in  a  moist  atmosphere,  the  lime  then 
beiny;  gradually  dissoh'ed,  in  which  state  it  acts 
on  the  slag,  combining  with  silica.  Its  property  of  set- 
ting slowly  is,  therefore,  due  to  the  gradual  action  of 
tlie  lime  as  it  dissolves.  For  surface  building  tlie  mor- 
tar must  be  kept  moist  for  tlie  first  fortniglit  at  least. 
Unfortunately  the  mortar  from  slag-cement  is  liable  to 
shrink.  F.  M.  Meyer  (Tlioiiiiiditstrie  Zeitinif/,  1885, 
515,  and  1886,  101)  compared  the  working  of  an  annular 
kiln  with  that  of  a  Dietzseh  cement-furnace.  Tlie  fire- 
gases  of  the  former  contain  on  an  average  6 '2  per  cent, 
c.irbou  dioxide.  1734kilos.  of  cement  are  obtained  per 
hour  with  a  eon.sum|)tion  of  'iSSkilos.  of  coke  and  lOOkilos. 
of  co:d.  41  per  cent,  of  the  total  heat  generated  escapes 
with  the  fire-gases,  the  temperature  of  whicli  is  232"  C. 
Each  kilo,  of  cement  requires  835  calorics.  In  a  cement 
furnace  2070kilns.  of  coal  are  consumed  for  the  produc- 
tion of  lli.OOOkilos.  of  cement.  The  combustion  is  more 
perfect,  the  temperature  of  the  fire-gases  is  102"  C,  and 
each  kilo,  of  cement  only  requires  710  calories.  The 
cement-furnace  is,  therefore,  more  economical  for  burning 
cement  than  the  annular  kiln. 

Another  mortar,  prepared  with  one  equivalent  of  alu- 
mina and  two  equivalents  of  lime,  tested  live  months 
after  preparation  : — 

■n-  „„i  ...1  ;„  ♦!,.,       f Combined  Water 1.3o3 

An!?;rS(^dde     calcium  carbonate ,072 

rfoQi/ino  (  Calcium  Aliiminate    2'.S9 

itesiuuL.  "(Impurities  (Sand) O-PO 


nor  can  it  be  used  as  a  substitute  for  ferro-manganese  in 
the  Bessemer  or  open-hearth  processes  ;  and,  similarly, 
clirome-steel  cannot  be  welded,  whilst  the  metal,  when 
melted,  retains  the  earthy  a.xide  produced  on  exposure 
to  air,  forming  veins  which  no  amount  of  forging  can 
remove.  Nevertheless,  a  good  chrome-steel  may  with 
care  be  produced,  the  percentage  of  chromium  employed 
being  capable  of  considerable  variation  ;  a  metal  with 
two  per  cent,  carbon  and  twelve  per  cent,  chromium 
may  be  forged  well.  In  steel,  chromiuui  increases  the 
tenacity  without  affecting  the  percentage  elongation 
under  strain,  but  chrome-steel  is  always  harder  under 
the  tool,  though  less  so  than  one  with  an  equivalent 
jiroportion  of  manganese.  Chromium-steel  tempers 
equally  well  with  ordinary  steel,  but  the  temper  pene- 
trates deeper,  owing  probably  to  the  tendency  of 
chromium  to  combine  with  carbon  ;  before  tempering, 
the  fractures  are  almost  alike,  the  former  being  .slightly 
more  fibrous,  but  after  tempering  it  becomes  much  finer, 
those  richer  in  chromium  resembling  tungsten  steel.  If 
overheated,  tlie  chrome  alloy  becomes  brilliantly  crystal- 
line and  brittle,  but  it  is  less  easily  burnt  than  man- 
ganese-steel. Under  the  hammer  it  behaves  like  a 
carbon-steel  of  similar  quality,  though  somewhat  harder 
when  cold  drawn  ;  worked  hot,  it  is  inferior  to  a  man- 
ganese-steel. The  hardening  power  of  the  metal  sug- 
gests its  u^e  in  the  form  of  chromiuin-pig  for  rolling-mills 
and  the  like  ;  but,  if  so  employed,  the  carbon  per- 
centage sliould  be  small,  in  order  to  prevent  the  brittle- 
ness  induced  by  much  of  that  element.  Bars  turned  to 
9mni.  diameter,  with  a  length  of  75min.  between  the 
shoulders,  gave  the  following  tests  by  tensile  strain  : — 


No.  1. 
Annealed. 

No,  2. 
Annealed. 

No.  5, 

Temiieretl  in  oil 

and  annealed 

dalle  red. 

40'2  kilos. 
730     „ 
17-9 
0-308 

tOo  kilos. 
70-S     „ 
21-2 
0-333 

110  kilos. 

150      „ 
6-2 
0  70S 

Ultimate  tensile  strength  per  sq.  mm 

Elongation,  per  cent 

Relation  of  ruptured  to  original  section    .. 

A  Portland-cement  mortar,  seveial  years  old,  tested  : — 

f  Combined  Water 9'29 

Dissolved  in  tlie         Soluble  Silica rOO 

Amiiionimn  Chloride  K  Alumina  and  Iron  Peroxide  .    n'il 

Solution.  Lime    'S*J'oi 

ICnk-iuin  Carbonate 2.V07 

I'Insohible  itesidue 9*U 

Aluminium  /  Silica 2*09 

Residue.  -.Calcium    ..  J  Aluminium  and 

1     Iron  Peroxide    3-43 

(.Silicate -..  I  Lime    1-80 

Alkalis  and  Loss   4'27 

It  therefore  appears  that  from  a  chemical  point  of  view 
only  SI  sm.all  quantity  of  the  materials  used  in  the  pre- 
]paration  of  cement-mortar  is  instrumental  in  the  set- 
ting, which  does  not  appear  to  be  due  to  any  chemical 
process.  The  amount  of  new  compounds  formed  is  very 
small  indeed,  and  this  also  accounts  for  the  fact  that 
old  cement-mortar,  burned  and  powdered  afresh,  recovers 
the  property  of  setting  and  hardening. — S.  H. 

X.— METALLURai,  Etn. 

On  Chronic  Pig-iron  anil  Steel.    M.  Brustlein.    Iron  and 
Steel  Inst.  Oct.  1S8G. 

Chromiitm — like  manganese,  but  in  a  much  higher 
degree — favours  the  combination  of  carbon  with  the 
metal  ;  but  the  ferro-chromes,  unlike  ferro-manganese, 
never  crystallise  in  large  plates,  but  ratlier  as  needles, 
or  with  small  facets,  and  a  much  larger  quantity  of 
chromium  (sixty-live  per  cent.)  is  necessary  to  destroy 
the  magnetic  properties  of  the  iron.  In  ferro-chromes 
the  chromium  is  readily  oxidised  on  heating,  and  since 
it  remains  infusible  per  sc,  and  its  silicate  is  also  refrac- 
tory, it  follows  that  cbromiuin-pig  cannot  be  puddled, 


— W.  G.  M. 

Some  rreliminarii  Experiiiients  on  the  Bemoral  of 
Metalloids  in  the  linsie  Siemens  Furnaee.  V.  W. 
Harbord.     Iron  and  Steel  Inst.  Oct.  188G. 

Three  experiments  with  metals  of  known  composition 
were  made  in  a  tive-ton  circular  Batho  furnace  with  a 
basic  lining  ami  su.spended  roof,  .samples  of  metal  and 
of  slag  being  taken  for  analysis  immediately  on  com- 
plete melting,  and  at  half-hour  intervals  subsequently 
until  the  end  of  the  operation.  In  each  cast  the  charge 
consisted  of  sixty  per  cent,  pig,  thirty  jier  cent,  stesl 
scrap,  and  three  per  cent.  Spiegel.  The  pig  used  in  the 
first  two  trials  liatl  the  following  composition  ; — 

C  Si  P  Mn  s 

White  pig  2-61  ..  1-27  ..  3-50  ..  0-31  ..  O'Sl  percent. 
Mottled  ..    3-20    ..     I'oO    ..    3-80    ..    0-50    ..    023 

The  scrap  being  chiefly  ladle  and  hammer  scrap.  In  the 
cour.se  of  melting,  which  occupies  four  hours,  slags  very 
rich  ill  protoxide  of  iron  are  formed  ;  and  by  contact 
with  these  the  metal  is  deprived,  by  the  time  it  has  com- 
pletely run  down,  of  over  ninety-eight  per  cent,  of  the 
silicon,  ninety-three  per  cent,  of  the  manganese,  and 
forty  per  cent,  of  the  phosphorus,  it  originally  contained, 
together  with  eighty-one  per  cent,  of  the  carbon,  and  a 
very  small  pen-entage  of  the  sulphur.  In  the  third  experi- 
ment, which  was  made  with  a  low  grade  lug,  containing 
0  4SS  per  cent,  of  sulphur,  the  shig  formed  during  melt- 
ing contained  from  52  to  63  per  cent,  of  ferrous  oxide,  and 
the  metal  was  found  to  be  almost  completely  freed  from 
carbon,  silicon,  phosphorus,  and  maiigaue.se,  though  the 
sulphur,  which  was  finally  reduced  to  0-20  percent.,  had 
been  scarcely  affected.  On  comparison  with  the  curves 
representing  the  removal  of  the  metalloids  in  the  other 
decarburising  processes  commonly  employed,  the  curve 
obtained  from  these  experiments  approaches  most  nearly 
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to  that  from  the  puddliiij,'  furnace  ;  the  chief  dillercneo 
is  to  he  ohserved  at  the  end  of  the  pliosphonis  curve, 
which  in  tlie  puddling  process  becomes  horizontal  wlien 
eighty  per  cent,  of  tluit  element  lias  been  removed, 
whilst  in  the  Ijasic  Siemens  furnace  ninety  eight  to 
ninety-nine  jier  cent,  is  llnally  eliminated.  Indeed  this 
process  is  comparable  with  that  of  ]iuddling,  the  main 
difference  being  that,  instead  of  depending  upon  the 
puddler's  rabble  for  admi.xture,  the  charge  runs  down 
into  a  batli  of  fused  oxides,  and  both  are  retained 
throughout  in  a  state  of  fusion.  An  excess  of  lime  over 
that  re((nired  to  ell'ect  the  removal  of  the  ]ih()s]diorus 
probably  only  dilutes  the  oxidising  power  of  the  slag, 
and  is  tlierefore  to  lie  deprecated  :  it  is  to  be  noted  that 
the  iron  in  the  slag  i.s  iiresent  almost  entirely  in  the 
ferrous  condition.  It  is  suggested  that  by  using  excess 
of  oxide  of  iron  with  a  fair  proportion  of  lime,  molten 
iron  ndght  be  taken  direct  to  the  Siemens  furnace,  and 
that  a  saving  of  expense,  both  in  regard  to  time  and  to 
cost  of  re-melting,  would  thus  be  ell'ected  ;  and  that  an 
adniiraljly  pure  steel  for  castings  might  be  made  by 
re-melting  li;ematite  v'ig.  and  tapping  as  soon  as  tlie 
bath  became  fluid. — W.  G.  M. 


Silicon  in  Fotmdry  Iron.     F.  Gautier.     Iron  and  Steel 
Inst.  Oct.  1S8G. 

It  is  only  thirty  years  since  silicon  began  to  plaj'  an 
important  part  in  metallurgy,  in  connection  with  the 
Bessemer  process  ;  twenty  years  later  it  was  found  to 
prevent  the  separation  of  the  dissolved  gases  which  give 
rise  to  blowholes  in  cast-stCLd  ;  and  now,  as  a  result  of 
recent  researches  by  Mr.  Wood,*  of  Middlesborough,  and 
Mr.  Turner, t  of  Birmingham,  it  would  apjiear  to  be 
levolutionising  iron-foundry  work.  Since  it  is  cap.able 
of  demonstration  tliat  the  afhnity  of  silicon  for  iron  is 
greater  than  that  of  carbon,  it  follows,  firstly,  "  that  in 
white  pig-iron  an  addition  of  silicon  precipitates  the 
combined  carbon  in  the  iorm  of  gra])hite,  and  causes 
grey  pig  to  lie  produced  ;"  and,  seeondh',  "  that  in  grey 
]iig-iron  the  expulsion  of  silicon"  (as,  e.g.,  by  oxidation 
in  till'  rcdinery)  "converts  the  graphite  into  combined 
carbon  and  jiroduces  white  pig."  Repeated  re-casting  of 
iron  is  accompanied  by  an  increase  in  combined  carbon 
and  a  decrease  in  silicon  and  manganese,  always 
approaching  more  nearly  in  characteristics  to  those  of 
white  iron,  the  use  of  which  is  to  be  avoided  in  the 
foundry.  Hence,  when,  as  is  usually  the  case,  lirnken 
castings  form  jiart  of  the  cupola  charge,  it  h;is  been 
customary  to  mix  with  them  a  certain  proportion  of  good 
grey  iron,  such  as  No.  1  Scotch  pig ;  but  even  this 
material  is  insufiicient  to  enable  the  founder  to  use 
white  iron,  or  iron  that  has  been  burnt  or  become 
hirgely  oxidised.  The  failure  of  Scotch  pig  under  the.se 
conditions  is  to  be  traced  to  the  high  jiercentage  of 
manganese  it  contains,  for  it  is  well  known  that  this 
metal  facilitates  the  combination  of  carbon  with  iron, 
and  the  consequent  production  of  white  pig.  15y  the  use 
of  ferro-silicon  (  =  10  per  cent.  Si)  or  any  silicious  pig 
rich  in  silicon  instead  of  Scotch  jiig,  the  burnt  iron  may 
be  emjiloyed  with  advantage.  A  large  percentage  of  the 
silicious  iron  must  ihen  be  added,  however,  for  a  portion 
of  the  oxidised  iron  i.s  reduced  at  the  expense  of  the 
silicon,  thus  — 

3Si  -I-  4Fe203 = 2Fe  -1-  3(2FeO.  SiO.). 

Ferro-silicon  is  now  used  in  many  French  foundries, 
not  only  for  the  utilisatiim  of  materi.al  hitherto  valueless, 
but  also  as  a  substitute  for  Scotch  pig  in  ordinary  mix- 
tures. The  amount  to  be  added  is  such  as  to  yield 
about  two  per  cent,  of  silicon  in  the  finished  casting — all 
experiments  tending  to  prove  this  to  give  the  strongest 
metal  for  general  requirements;  the  amount  will  vary 
with  the  nature  of  the  scrap  to  be  used,  and  with  the 
extent  of  its  oxidation,  thus  the  mixtures  "iven  in  next 
column  have  proved  successful  in  some  of^  the  Govern- 
ment dockyards. 


No  dilliculty  is  found  in  the  eiuployment  of  the  ferro 
silicon  unless  with  a  cold  cupola  ;  it  should  be  broken  up 
and  introduced  with  the  charge;  a  cupola  with  a  fore- 
hearth  is  to  be  preferred,  but  is  not  e.ssential.  The 
resulting  iron  is  of  (dose  grain,  and  of  light  grey  colour, 
(•wing  to  the  (Icstruitive  action  of  the  silicon  upon  the 
combination  of  carbon  with  iron,  a  metal  rich  in  this 
clement  is  to  be  avoided  when  chilled  castings  are  to  be 
produced,  whilst,  on  the  other  hand,  the  presence  of 
manganese,  which  favours  the  combination,  is  desirable. 


N.^TURE   OF  SCRAr. 


Broken  Castings  only 

Large  and  Small  ditto 

Broken  Castings  and  Burnt 
Iron  

Burnt  Iron  only 


Large 
Scrap. 

95 

Sm.ill 
Scrii)!. 

Burnt 

Irun. 

_ 

_ 

tG 

46 

- 

45 

— 

15 

- 

- 

SO 

Ferro- 
Silicon. 


5 
8 

10 
20 


•  Wood :  Journ.  Iron  and  Steel  Inst.  1883,  ii.  J61. 
t  Turner :  This  Journal.  I8SG,  283.    Journ.  Cliem.  Soo.  1885, 
577, 902;  1886,  130.    Journ.  Iron  and  Steel  Inst.  188(i,  163. 


Finally,  judging  by  analogy  with  the  cast-steel  experi- 
ments, and  by  the  soundness  of  modern  French  castings, 
the  presence  of  silicon  in  sudicient  ([uantity  will  entirely 
prevent  blowholes  in  foundry  iron. — W.  ti.  JI. 


The  Cumposilion  of  Basic  Slag.     G.  Hilgenstock 
llcerde.     Iron,  Oct.  I,  1886. 

That  all  calcium  phosphate  in  the  slag  from  the  Thomas- 
Gilchrist  process  is  in  the  tetra-basic  condition,  is  as- 
sumed from  the  fact  that  this  phosphate,  which  was 
described  by  the  author  in  Sl<i/tl  ion/  £isni,  in  1883 
(this  Journal,  vol.  iii.  180),  is  found  as  bunches  of  crys- 
tals in  cavities  throughout  the  whole  mass ;  and  that 
large  portions  occur,  which  consist  of  interlaced  crystals 
of  the  body,  interpermcatcd  by  small  quantities  of  resi- 
dual slag"  (chielly  metallic  oxides).  Khrenwerth  has 
stated  that  in  his  opinion  the  phosphoric  acid  in  slag 
exists  cliietly  as  the  calcium  s;ilt.  It  is  thou^^dit  that 
ordinary  basic  slag  is  a  molten  mixture  of  calcium  sili- 
cate and  phosphate  with  free  metallic  oxides,  for  in  a 
slowly-cooltd  sample  the  lowest  portion  and  the  exterior 
contain  an  excess  of  metallic  oxides,  whilst  in  the  upper 
portion  and  that  nearer  to  the  centre  there  is  a  concen- 
tration iif  jiliosphoric  acid  and  lime.  This  separation  is 
noticeable  on  analysis  even  of  an  ajuiarently  homogeneous 
sample.  Magnesia  is  found  almost  entirely  in  the  lower 
portions,  which  would  indicate  that  with  an  excess  of 
lime  there  is  no  tendency  for  phosphoric  acid  to  combine 
with  that  element ;  calcium  sulphide,  however,  tends  to 
collect  in  the  upper  part,  and  hence  the  evolution  of 
hydrogen  suljihide  on  attacking  with  acid,  crystals 
which  are  n<it  carefully  cleaned  from  adhering  slai;.  Dis- 
regarding silicon,  a  pig-iron  with  3  per  cent,  of  phos- 
phorus should  require  8  per  cent,  of  its  weight  of  lime 
to  eliminate  the  phosphorus  as  tri-basic,  or  11  per  cent. 
as  tetra-basic  phosphate  ;  but  owing  to  the  degree  of 
rapidity  and  completeness  aimed  at  in  the  process,  about 
IS  per'  cent,  is  usually  employed.  The  necessity  for 
this  larue  excess  would  point  to  the  formation  of 
Cajl'-jO,,  rather  than  ('aal^Os.  With  a  view  to  the 
better  elucidation  of  the  reactions  occurring  in  the  basic 
converter,  experiments  were  tried  which  in  their  result 
showed  th.it  iron  will  not  take  up  phosphorus  from  tri- 
ferrous  or  tetra-calcium  plios]ihates ;  imt  that  contact 
with  any  substance,  as  for  example  an  acid  lining,  which 
renders  the  slag  less  basic,  causes  the  reaction  to  take 
place.  Again,  when  metallic  iron  was  heated  with  tri- 
calcium  phosphate — 

Phosphorus. 

1.  On  a  lining  of  lime,  the  iron  contained 0'.37  per  cent. 

.?  ,,  magnesia  „  0'72        „ 

X  ,.  „  „  I'OS 

4]  .,  doloniitc  .,  .  0'G6        ,, 

.V  On  neutral  lining -f  excess  CaO.  iron  contained  U'L'7        ,, 
(j]  .,  -f  a  little  CuO.  ,.  0-;i7 

7   On  tri-basic  phosphate  previously  melted  with 

CaO,  the  iron  contained  0'27        „ 
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So  also  tetra-c.nlcium  pliosphate  witli  iron  on  a  basic 
lining  showed  in  tlie  metal — 

PhosphonuJ. 

1.  With  iron  (containing  OOi  per  cent.)    0  088  per  cent. 

2 0-OSl 

3.      „     pure  carbonised  iron O'KOO        ,, 

i.      ,,    ferro-mangancse  I'lOO       „ 

These  last  numbers  indicate  that  the  tetra-salt  is 
decomposed  and  thus  rendered  reducible  by  the  carbon  of 
the  pig-iron.  During  the  basic  blow,  then,  the  silicon  is 
at  first  oxidized,  and  is  permanently  fixed  as  an  irre- 
ducible calcium  silicate  in  the  slaj;,  the  carbon  passing 
away  as  gaseous  monoxide.  Phosiihorus  is  elimi- 
nated ,as  tri-ferrous  phosphate,  which  by  contact  with 
lime  becomes  converted  into  the  tetra-calcium  salt,  the 
liberated  ferrous  oxide  being  reduced  by  the  phosphorus 
still  remaining  iu  the  bath  ;  so  that  it  is  not  until  the 
latter  is  reduced  to  a  percentage  of  03  to  O'o  that  the 
quantity  of  iron  in  the  slag  is  sensibly  increased.  But 
since  tetra-calcium  phosphate  is  reduced  by  carbon,  so 
long  as  a  fair  proportion  of  the  latter  substance  is 
present  in  the  pig,  the  dephosphorisatiou  of  the  metal 
must  proceed  slowly  ;  so  also  the  carbon  of  the  added 
ferro-manganese  (and  still  more  markedly  in  the  case  of 
Spiegel)  serves  to  reduce  a  small  proportion  of  the 
phosphate,  causing  a  slight  increase  in  the  amount  of 
phosphorus  in  the  steel.  Sulphur  is  present  as  caloium 
sulphide,  with  the  exception  of  the  part  removed  as 
manganese  sulphide  at  the  last  stage  of  the  process.  The 
author  considers  the  composition  of  a  normal  Thomas- 
Gilchrist  slag  to  be  :— 

Ferrous  oxide  14  per  cent. 

Manganous  oxide  5  ,, 

Lime 48  „ 

Magnesia    4  „ 

Silica    6 

Phosphorus  pentoxide   20  ,, 

Calcium  sulphide 1  ,, 

These  numbers  being  exclusive  of  alumina  which  does 
not  att'ect  the  theory,  and  not  taking  into  consideration 
the  state  of  oxidation  of  the  iron. — W.  G.  M. 


Distillation    of   Zinc.      Dr.     Steger.        Zeits.    d.    Ver. 
deutscher  Ing.  ;  durch  Berg.  u.  HiUtenm.  Ztg.  45>  353. 

If  the  roasting  of  calamine  be  carried  too  far,  a  great 
loss  of  zinc  results,  and  consequently  it  should  only  be 
continued  until  the  whole  of  the  water  has  been  driven 
ofi'.  Since,  however,  the  roasted  ore  then  contains  some 
carbon  dioxide,  to  prevent  oxidation  of  zinc  during  dis- 
tillation this  must  be  reduced  to  CO  in  the  muille  by 
means  of  charcoal.  But  at  a  red  heat  CO  itself  is  decom- 
posed in  the  presence  of  carbon  into  carbon  dioxide  and 
carbon  ;  further,  according  to  Naumann  and  Pistor, 
steam  begins  at  C00°  C.  to  decompose  carbon  monoxide, 
forming  carbon  dioxide  and  hydrogen,  and  the  propor- 
tion of  the  decomposed  carbon  monoxide  to  the  undeoom- 
posed  increases  with  the  temperature.  The  receivers 
must  be  kept  just  sufficiently  hot  to  allow  the  zinc  to 
remain  molten;  generally  the  temperature  is  higher, 
resulting  in  a  loss  of  zinc.  When  the  receivers  are  cooled 
too  mucii  a  coarse  crystalline  product  is  obtained;  if  the 
whole  of  the  zinc  oxide  has  been  reduced  in  the  mutHe, 
both  this  and  the  receivers  will  no  longer  contain  a 
reducing  atmosphere,  and  a  mixture  of  zinc  and  zinc 
oxide  will  be  the  result.  It  is  thus  necessary  to  leave 
a  small  quantity  of  the  material  in  the  muffle  unreduced. 
Also  a  baili  of  zinc  must  be  left  in  the  receivers  to  con- 
dense the  vapours  of  the  metal  rapidly,  since  the  receivers 
attain  in  30 — +0  minutes  a  temperature  sufficiently  high 
to  melt  zinc.  The  charge  must  be  adjusted  by  the  addi- 
tion of  oxidising  materials,  zinc-dust  skimmings,  etc., 
so  as  to  maintain  an  atmosphere  of  carbon  monoxide, 
for  gaseous  zinc  acts  on  steam  just  as  on  carbon  dioxide. 
It  is  advantageous  to  crush  the  raw  materials  thoroughly 
and  to  have  the  space  for  condensing  as  large  as  possible. 
— E.  E.  B. 

Improvements  in  the  Manvfactnre  of  Bessemer  Steel  in 
Small  Converters  at  Aresta.  E.  Goedicke.  Oesterr. 
Zeitschr.  f.  Berg.  u.  Hiittenw.  34,  533. 

BEEGSTEiJM,   who  introduced  this  process,  made  his  first 
experiments  on  the  assumption  that  when  a  very  small 


charge  was  used  the  final  product  obtained  would  he 
semi-solid  owing  to  the  comparatively  large  loss  of  heat. 
To  remove  it  readily  from  the  converter  this  was 
divided  along  its  greatest  diameter  (half-converter 
height)  and  provided  with  a  joint.  As  several  experi- 
ments with  a  charge  of  only  ITOkilos.  always  yielded  a 
liquid  product,  Bergstriim  endeavoured  to  obtain  the 
liquid  metal  by  the  ordinary  Bessemer  process.  When 
the  metal  was  poured  into  the  ingot  moulds  the  slag 
accompanied  it.  Prof.  Ehrenberg  has  written  a  full 
de.scription  of  the  mode  of  working  at  that  time.  Since 
then  Dr.  Talander,  of  the  Avesta  Works,  has  improved 
both  the  plant  and  method  of  working:  whilst  one  of  the 
converters  designed  for  a  charge  of  170  to  765kilos.  has 
been  kept,  the  otiier  has  been  replaced  by  one  capable  of 
holding  1275kilos.  The  former  sin)i)le  haml-tilting 
apparatus  has  been  retained,  and  the  air  admitted 
through  numerous  apertures  of  about  Smm.  diameter 
(or  G — 7mm.  if  the  crude  iron  contains  but  little  silica). 
The  mouth  of  the  converter  is  at  the  side,  and  has  been 
reduced  to  a  diameter  of  ITonmi.,  so  that  the  gases  exert 
considerable  pressure.  The  charges,  which  work  very 
well,  are  blown  until  the  tlanie  has  completely  disap- 
peared, when  a  little  ferro-manganese  is  added  and  the 
mass  stirred  with  a  wooden  pole.  After  standing  four 
minutes  the  casting  takes  place,  as  much  of  the  slag  as 
possible  being  kept  back.  The  ca.st-iron  thus  obtained 
is  very  soft  and  has  a  tensile  strength  of  35  to  39kilos. 
per  sq.  mm.  when  drawn  out  25  to  30  per  cent,  or  more. 
The  composition  of  the  cast-iron  itself  and  of  the  pig 
from  which  it  is  made  is  as  follows  : — 


PiG-lROX. 

CA.SI-IROB. 

Per  cent. 

Per  cent. 

Carbon 

— 

OU-0-20 

Silicon 

iJO-loO 

002-0-10 

Manganese    . . 

0-05-0-GO 

0-30-0-35 

Phosphorus  .. 

0O1-0-05 

0  05-0-06 

Sulphur  

OOO-O'Ol 

0  00-0-01 

Slag  

~ 

005—009 

-E.  E.  B. 


Improved  Processes  and  Apparatus  for  the  Treatment 
of  Ores.  C.  Cherrv,  Cliieago,  U.S.A.  Eng.  Pat. 
13,892,  Nov.  13,  1SS5.     Sd. 

This  is  an  improvement  on  Eng.  Pat.  5788,  1883,  an 
upright  fire-brick  chamber,  cased  in  iron,  with  an  inter- 
mediate layer  of  non-conducting  material,  being  substi- 
tuted for  "an  externally-fired  retort.  The  chamber  is 
supplied  with  a  blast-pipe  (with  pyrometer  and  pressure- 
gauge)  and  tuyeres  beneath,  and  with  a  down-comer 
similarly  fitted  above.  The  three  stages  of  the  pro- 
cess (this  Journal,  vol.  iii.  572)  are  thus  con- 
ducted by  air  or  steam  suitably  heated  in  hot-blast 
.stoves.  To  the  down-comer  are  fitted  condensation 
chambers  for  the  collection  of  the  products  removed 
during  the  process  ;  by  regulating  the  temperature  of 
the  blast,  the.-ic  products  may  be  separated  and  collected 
according  to  the  temperatures  respectively  required  for 
their  formation. — W.  G.  M. 


An  Improved  Method  of  Prodiicinf/  Malleable  Castings. 

J.  Lewthwaite,  Halifax.     Eng.  Pat.  U,136,  Nov.  18, 

1885.  6d. 
This  is  an  application  to  Bessemer  steel  of  the  methods 
patented  in  1SS3,  No.  1553,  and  in  1884,  No.  3240 
(this  Jcrarnal,  vol.  iv.  28ti).  Titanic  or  other  ore. 
as  specified  in  the  older  patents,  is  to  be  sprinkled 
into  the  charge  as  it  is  run  into  the  converter  or  teemed 
into  the  casting-ladle.  Corundum  or  other  aluminium 
compound  is  to  be  employed  when  great  ductility  is 
sought  for.— W.  G.  M. 
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A    3Iethoel  of  Lining  Furnaces.     F.  Siemens,  London. 

Kng.  Pat.  14,142,  Nov.  IS,  ISSo.  Ud. 
TiiE  interior  of  the  furnace  is  heated  to  the  soflenini; 
I>oint  of  the  hricks,  and  the  liuini;  material,  in  a  ])nlveru- 
lent  condition,  is  introduced  into  an  air  or  steam  injector, 
and  thus  directed  tlirou;rli  suitable  doors  or  holes  anaiust 
such  (lortioiis  of  the  walls  or  roof  as  require  to  be  lined  ; 
the  dust  adheres  at  this  point,  and  by  alternate  heating 
and  injection  the  lining  niaj'  be  thickened  as  reqnired.  " 
— W.  G.  M. 

Beqcnerative  0 a .i- furnace  fur  Continuous  Beduction  of 
Iron  Ore.  F.  Siemens,  London.  Eng.  Fat.  14,143, 
Nov.  IS,  1SS5.     Sd. 

TllK  furnace  is  of  rectangular  form,  with  all  the  gas  and 
air  ))orts  at  one  end,  one  set  being  above  or  at  the  side  of 
the  other,  so  that  the  flame  and  heated  gases  .sweep 
completely  round  the  chamber.  The  opposite  end' of  the 
furnace  is  inclined  upward  to  the  roof,  through  an  open- 
ing in  which  the  ore,  mixed  with  reducing  material 
ami  tlux,  is  continuously  fed  on  to  the  slope;  here  reduc- 
tion is  eH'ecte<l,  and  the" metal  is  melted  by  the  radiant 
heat  of  the  flame,  the  molten  iron  collecting  in  a  deep 
well  situated  at  the  regenerator  end.  The  sl.ag  is  dr;iwn 
oir  continuously,  and  the  mct.al  at  intervals,  through 
tap  holes,  of  which  several  are  provided  at  different 
levels  in  the  sides  of  the  furnace.— W.  G.  M. 


whole  well  fused  :  an  alloy  containing  30  i)er  cent,  of 
aluminium  may  thus  be  made.  This  alloy  is  remelted 
with  fresh  double  chloride  and  a  small  proportion  of 
magnesium.  The  resulting  alloy  may,  if  wished,  be 
still  further  enriched  by  a  repetition  of  the  process,  or  it 
may  at  once  be  fused  with  "muriate  of  potassium" 
and  sodium  chloride  in  equal  quantities,  by  which  the 
zinc  will  be  removed  from  the  alloy. — W.  G.  M. 


Improvements  in   the   Production  of  Aluminium   and 
Aluminium-bronze.     E.  Gratzel,  Bremen.     En"   Fat 
14,325,  Nov.  23,  1885.     6d. 

Alv.mixum  may  be  obtained  from  the  double  liuoride  of  ! 
aluminium   and   sodium   or   potassium   by  fusion   with  I 
nietallic  magnesium,  or  by  conducting  magnesium  vapour 
into  the  liquid  compound  ;  or  it  may  be  reiluced  electro- 
lytically  bya  current  of  comparatively  low  tension  if  I 
magnesium  chloride  be  present.    If  a  siiitable  proportion  ' 
of  copper  be  adiled  in  any  of  the  above  processes,  alumi- 
nium-bronze will  be  produced.     Barium,  strontium,  or 
calcium,  if  their  cost  were  not  i)rohibitory,  could  be  sub- 
stituted for  magnesium  ;  a  salt  of  either"of  these  metals 
m;iy  be  employed  in  jilace  of  one  of  magnesium  for  the 
electrolytic  method. — AV.  G.  M. 


An  Improved  Process  of  Extracting  Alumminm  from  its 
Chlorides.  W.  B.  Lake,  London.  From  Count  H.  de 
Monlgelas,  Fhiladelphia,  U.S.A.  Eng.  Fat.  10,006, 
August  IS,  1SS6.     4d. 

The  chloride  is  mixed  with  lead  oxide,  charco.al,  and 
sodium  chloride,  fused,  crushed,  and  remelted  with 
magnesium  tilings  and  "muriate  of  jiotassiuni."  The 
mass,  on  cooling,  is  pulverised,  re-tused  with  fresh 
"muriate"  and  nitrate  of  potash,  poured  into  water, 
and  the  globules  of  aluminium  separated. — \Y.  G.  M. 


XI.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 

An  Improved  Process  for  Improrinij  or  Increasing  the 
Viscosity  of  Oils.  Wm.  and  H.  Marriott.  Eng.  Pat. 
11,726,  Oct.  2,  1885. 

TllK  "  lirown  grease  "  recovered  from  the  wash-waters  of 
woollen  factories  is  distilled  with  suiicrheated  steam, 
and  the  best  portion  of  the  distillate  is  completely 
saponilied  by  soda.  The  soap  is  then  treated  with  alum, 
a  mixture  of  alundniuni  stearate  and  oleate  being  thns 
formed,  which  is  puritied  by  washing  and  is  linally 
dehydrated.  This  "  viscom  "  is  added  to  mineral  lubri- 
cating oils  to  increase  their  viscosity.— W.  L.  C. 


Improvements  in  the  Manufacture  of  Chloride  of  Alumi- 
nium and  Double  Chloride  of  Aluntinium  and  Sodium. 
][.  H.  Lake,  London.  From  Count  B.  de  Moutgelas, 
Fhiladelphia,  U.S.A.  Eng.  Fat.  10,011,  August  4, 
1886.     4d.  .       .        =  . 

Alumixr-m  oxide,  in  the  form  of  powder,  is  mixed 
with  an  equal  weight  of  soilium  chloride  and  of  powdered 
charcoal,  worked  into  lum])S  with  molasses,  dried,  and 
ignited  at  a  white  heat  in  closed  crucibles.  These  lumps 
are  heated  in  dry  chlorine  for  16—18  hours,  when  alumi- 
nium chloride  distils  over,  aluminium-sodium  chloride 
being  left  in  the  retorts.  The  sodium  chloride  may  be 
omitted  or  replaced  by  sodium  carbonate. — AV.  G.  M. 


Improvements  in  Apparatus  for  the  Manufacture  of 
Chloride  of  Aluminium  and  Double  Chloride  of 
Aluminium  and  Sodium.  H.  H.  Lake,  London. 
From  Count  B.  de  Montgelas,  Philadelphia,  U.S.a! 
Eng.  Fat.  10,013,  August  4,  1886.     6d. 

Set  in  a  brick  chamber,  fired  by  an  oil  spray,  are  hori- 
zontal retorts,  each  surrounded  by  an  iron  "jacket  and 
communicating  behind  with  a  condensing  chamber  for 
collecting  the  volatile  chlorides  ;  a  perforated  tube  is 
passed  into  the  retorts  for  chlorine  delivery.  Above,  and 
set  in  the  brickwork,  are  retorts  for  drving  the  char"-e 
before  chlorinating. — W.  G.  M.  "  " 


Improvements  in  the  Manufacture  of  Candles,  and 
Apparatus  tlicrcfor.  G.  A.  Sweetser,  D.  AV.  Bell, 
and  \V.  Bolun.    Eng.  Fat.  13,417,  Nov.  5,  1885.    Sd. 

This  specilicalion  explains  in  detail,  with  the  aid  of 
drawings,  apparatus  by  which  candles  may  be  moulded 
from  plastic  material  in  the  solid  condition,  instead  of 
the  material  being  melted  and  poured  into  mouhis  as 
usual.  The  monhls,  through  which  a  continuous  wick 
runs,  are  connected  with  a  cylinder  and  jdston  which, 
in  their  turn,  are  in  communicatiou  with  a  reservoir  of  the 
candle  matcri.al.  The  latter  is  thus  forced  through  the 
moulds,  cut  oil'  to  any  desired  length,  and  then  trimmed 
and  pointed  by  suitable  machinery. — W.  L.  C. 


An  Improved  Process  of  Extracting  Aluminium  from 
Chlorides  of  the  same,  and  of  Aluminiumand  Sodium. 
AV.  B.  Lake,  London.  From  Count  E.  de  Montgelas, 
Phihulcliiliia,  U.S.A.  Eng.  Fat.  10,605,  August  18, 
1886.     4d.  .       .        = 

To  a  melted  mixture  of  aluminium  chloride  and  alumi- 
nium-.sodiuni  chloride  granulated  zinc  is  added,  and  the 


Improvements  in  the  Manufacture  of  Soap  for  Todetand 
Cleansing  Purposes.  R.  Boss.  Eng.  Fat.  14,380, 
Nov.  24,  1885.     4d. 

Ordin.\ry  so.vp  is  dissolved  in  water,  al)ont  6  per  cent. 

of  carbonate  of  potash  (salts  of  tartar)  are  added,  and 

about   four   times  that    quantity  of  methylated  spirits. 

The  whole  is  boiled  for  five  minutes,  and  formeil  into 

bars  or  tablets  as  desired. — W.  L.  C. 


Improvements  in  Apparatus  for  Extracting  or  Separating 
Oil  or  Grease  from  Cotton  Waste  and  Similar 
Materials.  J.  Whittle.  Ens.  Pat.  8924,  July  8,  1886. 
Sd. 
The  apparatus  is  arranged  in  three  tiers;  (1)  top  tier,  con- 
sisting of  two  vessels  to  hold  the  substance  to  be  treated  ; 
(2)  condensing  coils  leading  into  small  reservoir;  (3)  large 
reservoir  for  hydrocarbon.  In  operating,  hydrocarbon 
vapour,  driven  by  steam  out  of  the  lowest  reservoir, 
condenses  like  dew  in  the  substance  to  be  extracted,  and 
the  solution  of  grease  produced  therein  drains  back  into 
the  lowest  reservoir.  Both  the  recovered  grease  and  the 
material  whence  it  was  extracted  are  freed  from  hydro- 
carbon by  steaming  in  the  usual  way.  A  drawiug  of 
the  arrangement  is  given.- AV.  L.  C. 
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Improvement  in  Lvhrkatinq  Compounds.     J.   L.  Mott, 
jun.     Eng.  Pat.  S933,  July  S,  1886.     4d. 

Sixty  pounds  paiafiin  wax  antl  1001b.  tallow  aie 
melted  together,  ilOll).  lefineil  iittrolcum  oil  are  added, 
and  Ulb.  retincd  [diimbago  are  then  incorporated  with 
tire  mixture,  which  is  then  cooled-ott'  for  use. — AV.  L.  C. 


Improuemcnfs  relating  to  the  Bleaeldnq  of  Fats  and  Oils. 
H.  H.  Lake.     Eng.  Pat.  9415,  July  20,  1886.     4d. 

Finely-powdered  FullePv's  earth  is  well  mixed  with 
the  oil,  which  should  not  be  heated  (as  it  usually  is) ; 
after  some  hours'  subsidence,  clear  bleached  oil  is  drawn 
oft'.  A  "  Johnson  "  filter,  and  steam,  are  enjployed  to 
remove  the  last  traces  of  oil  from  the  Fuller's  earth. 

— W.  L.  C. 


Ayr  Improved  Antiseptic  Soa2'}.     J.  Thomson.     Eng.  Pat. 
9.->91,  July  24,  1886.     4d. 

BINIODIDE  OF  MKEC'UliY  (usually  dissolved  in  iodide  of 
potassium)  is  incorporated  with  soaji,  in  the  proportion 
from  001  per  cent,  to  1  per  cent. — AV.  L.  C. 


Imp 


..provements  in  the  Manvfncture  pf  Soap.  H.  H.  L'ake. 
From  N.  J.  Clute,  P.  B.  Rose,  and  J.  M.  Aubery, 
Chicago,  U.S.A.  Eng.  Pat.  10,226,  August  10,  1886. 
4d. 

The  tank  water  formed  in  the  "rendering"  of  lard, 
tallow,  or  other  tats,  is  evaporated  to  a  syrupy  consist- 
ence, then  holding  in  solution  20  ]ier  cent,  of  solids, 
about  one-litth  of  whicliis  nitnigcnised  substance  furnish- 
ing ammonia.  This  is  sapouihed  in  the  u.sual  way  with 
tallow  and  rosin  :  "  1001b.  of  tank  water  after  being 
reduced  50  per  cent,  by  evaporation,  901b.  tallow,  151b. 
resin,  witli  an  amount  of  caustic  soda  sufficient  to  render 
saponification  complete."— W.  L.  C. 


XIL-PAINTS,  TARNISHES,  AND    EESINS. 

The  Manvfactttre  of  a  Composition  suitable  for  makinff 
Wall  Covcrinr/s,  Boiler  Coverings,  and  other  Fabrics, 
3Ionlded  Articles,  and  other  nscs.  \V.  Clark.  From 
E.  D.  Fagnet,  France.  Eng.  Pat.  10,492,  Sept.  4, 
1885. 

To  a  mixture  of  equal  parts  of  linseed  and  .some  other 
oil,  from  15  to  40  per  cent,  of  calcium  carbonate  is  added, 
and  then  from  10  to  30  per  cent,  of  chloride  of  sulphur. 
The  paste  thus  obtained  is  ground  up  with  cork,  saw- 
dust, etc.,  and  is  then  spread  upon  cauvas  or  .some  other 
foundation. — Vi.  L.  C. 


Imjjroved  Compound  for  the  Manufacture  of  Pigments 
and  as  Materitd  for  the  Mann/'actiire  of  Articles 
■usuall)/  made  of  Clav.  A.  J.  Ward,  Westminster. 
Eng.  tat.  10,838,  Sept.  12,  1885.     6d. 

The  inventor  claims  : — 1.  "The  combination  of  mica,  or 
clay,  and  oxide  of  lead,  either  with  or  without  slate  debris, 
as  a  compound  or  body  for  the  manufacture  of  pigments, 
applicable  also  to  the  purposes  for  which  white  lead  is 
ordinarily  u.sed."  2.  "  The  combination  of  slate  debris 
and  mica,  or  clay  ;  or  slate  debris,  mica,  and  claj',  as  a 
material  for  the  manufacture  of  articles  usually  made  of 
clay."— E.  G.  C. 

Improvements  in.  the  ilTannfaeturc  of  Waterproof  Cloth, 
Felt,  Board,  Vaperfor  Hoofing,  Baching,  and  Insvlat- 
ing  Pwposes.  J.  E.  A.  Pierret,  Belgium.  Eng.  Pat. 
13,140,  Oct.  31,  1885.     6d. 

The  petroleum  residues  are  first  neutralised  with  lime. 
The  waterproofing  compound  is  obtained  by  melting 
together  a  variable  (|uantity  of  the  residual  nuitler 
obtained  from  the  refining  of  petroleum  witli  natural  dry 
bitumen,  resin  colophony  and  Spanish  white  or  lime 
etone.    There  are  five  claims  to  this  patent. — E.  G.  C. 


Imjn-ovcments  in  the  Brcjiaration  of  Materials  to  be  used 
in  Making  Paint.  J.  B.  Spence,  London.  Eng.  Pat. 
14,128,  I<ov.  18,  1885.     6d. 

The  in\  enter  prepares  sulphide  of  zinc  and  sulphate  or 
carbonate  of  barium  in  the  following  manner  ; — jletallic 
zinc  is  dissolved  in  a  solution  of  caustic  alkali,  and  sul- 
jdiide  of  barium  is  added  to  the  product.  Sulphuric  or 
carbonic  acid  is  now  introduced,  the  result  being  a  deposit 
or  prccijutate  consisting  of  sulphide  of  zinc  and  .sulphate 
or  carbonate  of  barium.  This  precipitate  is  dried,  and  is 
then  ready  for  use  as  a  body  or  base  for  paint. 

-E.  G.  C. 

A  Kcw  Varnish  and  a  Method  of  appbjing  the  sa7nc  for 
Firing  Lithographic  or  other  Transfers.  C.  F.  liousset, 
Paris.     Eng.  Pat.  606,  Jan.  14,  1886.     6d. 

The  new  varnish  is  composed  of  : — Heavy  benzene,  760 — 
SOOgrms. ;  Juda'a  bitumen  (mineral  pitch),  90 — I20grms. ; 
and  essence  of  eopaiva,  7 — 20  drops.  For  the  mode  of 
application  the  specilication  must  be  consulted. 

-E.  G,  C. 


XIIL— TANNING,  LEATHER,  GLUE,  AND  SIZE. 

Improvements  in  the  Process  of  and  Apjiaratus  for 
Tanning  Leather.  E.  Edwards,  London.  From 
Charles  Kollen-Corneille,  Kheims.  Eng.  Pat.  14,414, 
Nov.  24,  1885.  8d. 
This  invention  is  for  improvements  in  tanning-drums. 
By  means  of  two  wooden  brackets  on  each  side  of  the  in- 
terior of  the  drum,  a  movable  platform  is  fixed  to  facilitate 
the  introduction  and  withdrawal  of  the  leather  from  the 
drum.  To  facilitate  the  tanning  of  fianks  or  pieces  of 
much  greater  length  than  bieadth,  the  drum  is  divided 
iu  the  centre  by  a  transverse  partition.  The  axes  of  the 
drum  are  hollow,  so  that  by  suitable  appliances,  fresh 
air,  or  the  gases  from  tlie  interior  of  another  drum,  can  be 
aspirated  through  the  drum  while  working.  A  tap  is 
placed  on  the  circumference  of  the  drum  by  which 
samples  of  the  liquor  can  be  taken.  After  each  tanning 
operation  the  liquor  is  filtered,  and  to  prevent  the 
injurious  effect  of  the  frothing  of  the  liquor  in  the  drum, 
"  raw  pulverised  borax,"  in  snuill  quantity,  is  added. 

— B.  H. 


Improvements  in  and  relating  to  if achincs  for  Putting 
(Jut  and  otherwise  Treating  Hides  cmd  Sicins.  Joseph 
Warren  Vaughn,  Massachusetts,  U.S.  Eng.  Pat. 
5344,  April  16,  1886.     Ud. 

This  is  a  machine  for  "striking,"  setting  or  "putting  out" 
hides  or  skins,  and  it  can  also  be  used  for  unhairing 
or  fleshing.  The  hide  or  skin  to  be  operated  upon  is  put 
on  a  holder  which,  when  raised,  brings  it  into  contact 
with  two  rolls.  These  rolls  are  each  provided  peripherally 
with  a  series  of  spirally  arranged  fianges  made  of  iron, 
and  revolve  in  opposite  directions.  The  speed  of  the 
rolls  and  the  pressure  put  on  them,  and  also  the  speed 
of  the  holder,  can  be  varied  according  to  the  class  of 
work  done.  For  details  of  the  mechanism  the  bluebook 
mu.st  be  consulted.  There  are  seventeen  claims  to  the 
patent.— B.  H.  

A  Neu-  Product  for  Depdatinq  and  Preserving  Hides. 
A.  H.Mangin,  Paris.  Eng.  Pat^  7145,  May  27, 1S86.  4d. 

In  this  invention  a  mixture  of  caustic  .soda  and  sulph- 
hydrate  or  mono-sulphide  of  sodium  is  used.  The  pro- 
portions of  the  ingredients  used  and  the  strength  of  the 
liquor  may  vary  within  wide  limits,  according  to  the 
nature  of  the  hides  to  be  treated.  —  B.  H. 


An  Improved   Composition  for   Treating  Lccdher  and 

Leather  Articles.     T.  N.  Ashnum,  Bristol.     Eng.  Pat. 

8443,  June  26,   18S6.     4d. 

This  composition  consists  of  "  asplialte  "  melted  with  cod 

or  other  fish,  animal,  or  vegetable  oil,  beeswax,  spermaceti, 
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or  other  wax,  litharge,  and  linseed  oil  well  hoiled, 
terebenc,  or  other  dryers,  Venice  tuipentine,  ground 
mica  or  asbestos  mixed  with  gum  damar  dissolved  in 
alcoliol,  dry  white  lead,  and  gutta-i)ercha  or  indiarubber 
dissolved  in  any  of  the  usual  solvents.  For  medium 
tanned  leather  about  equal  proportions  of  the  ingredients 
are  to  be  used.  The  leather  is  to  be  either  immersed  in 
the  melted  composition  or  the  composition  can  be  applied 
by  means  of  a  brush,  or  otherwise,  to  one  side. — B.  H. 


XIT.— AGRICULTURE,  MANURES,  Etc. 

Influence  of  the  Protoxide  of  Iron  in  Hosic  Cinder  on  the 
Grmeth  of  Plants.  Dr.  J.  jSI.  H.  Munro,  College  of 
Agriculture,  Bowntou,  Salisbury. 

This  report  contains  experiments  supplementary  to  those 
which  form  the  subject  of  the  abstract  following  this. 
Seeds  of  various  sorts — barley,  white  turnips,  clover, 
white  mustard,  garden  cress — were  sown  in  mixtures  of 
garden  soil  with  basic  cinder,  in  order  to  ascertain 
whether  the  large  proportion  of  protoxide  of  iron  in  the 
basic  cinder  exercises  any  unfavourable  inlluence  on 
germination  or  growth.  In  order  to  put  this  question  to 
the  severest  possible  test,  enormously  exaggerated  doses 
of  basic  cinder  were  employed — viz.,  10  percent,  of  the 
mixed  soil,  25  per  cent.,  50  per  cent.,  and  ])ure  basic 
cinder  without  any  soil.  Most  of  the  seeds  tried  ger- 
minated even  in  the  pure  basic  cinder,  and  some  of  "the 
plants  lived  until  starved  for  want  of  nitrogenous  food. 
All  the  other  mi.xtures  produced  plants  which  llowered 
and  seeded  in  due  course.  The  barley  jilants  in  the  mix- 
ture of  equal  parts  of  basic  cinder  and  garden  soil  were 
actually  better  than  those  grown  in  garden  soil  alone. 
These  plants  produced  full  ears  of  grain  of  unimpaired 
germinating  power. 

As  basic  cinder  is  an  alkaline  substance,  containing  free 
lime,  it  is  only  natural  that  in  the  three  stronger  mix- 
tures fewer  seeds  germinated  than  in  the  weaker  mixtures 
or  garden  soil  alone.  The  conclu.sion  arrived  at  by  the 
author  is  that  the  ferrous  oxide  contained  in  basic  cinder 
is  absolutely  without  injurious  influence  on  either  ger- 
mination or  growth. — J.  M.  H.  M. 


Report  of  E:eperimcnts  on  the  Manurial  Value  ef  Basic 
Cinder.  J.  Wriyhtson  and  Dr.  J.  M.  H.  ilunro, 
College  of  Agriculture,  Downton,  Salisbury. 

The  basic  cinder  employed  in  these  experiments  (ISSo) 
was  produced  by  the  Thomas  process  at  the  works  of  the 
North-Eastern  Steel  Company,  Middlesborough.  The 
sample  employed,  which  was  rather  poorer  in  phosphate 
of  lime  than  that  now  being  produced,  had  the  following 
composition  :—CaU,  4154;  MgO,  U13;  A1,0.  2  60; 
FeO,  14-66;  Fe.,0,,  SG4;  MnO,  .SSI;  V.,0  0'29;  SiOo, 
7-40;  PoOj,  14-32  ;  SO^,  0-31  ;  S,  023— 99-93. 


Ohlendortf  &  Co.  This  precipitated  phosphate  contained 
30-S9%  P„0,,  with  29-91  %  CaO,  362%  Fe.,0.,  753% 
SiO.;,  lS-72%  water  and  moisture,  etc.  The  P.O..,  in 
this  product  is  practically  all  soluble  in  ammonium 
citrate. 

Duplicate  series  of  experiments  were  made  on  .soils  of 
totally  ditl'ercnt  character — a  thin  light  chalky  soil  on 
the  Wiltshire  Downs  (College  of  Agriculture  Farm),  and 
a  deep  stitT  clay  .soil  at  Ferryliill,  Durham.  The  Dnwnton 
soil  had  been  somewhat  heavy  cropped  during  the  last 
few  years,  and  the  Ferryliill  soil  had  received  no  manure 
for  many  years. 

Duplicate  plots  of  each  dressing  were  employed  at  both 
stati<ins  ;  the  number  and  arrangement  of  the  plots,  and 
the  kind  and  quantity  of  manure  used  on  each,  were 
exactly  the  same  at  Ferryhill  as  at  Downton.  At  each 
station  there  were  35  plots,  each  1  chain  square,  or  ^Vth 
acre,  and  these  were  so  arranged  as  to  permit  a  com- 
parison of  every  manured  jilot  with  one  or  more  adjacent 
nnmanured  plots.  The  special  comparisons  between  the 
dillercnt  manures  were  alxi  obtained  from  adjacent  plots. 
There  were  six  nnmanured  plots  at  each  station.  The 
crop  grown  at  Downton  was  swedes,  and  at  Ferryhill 
yellow  Aberdeen  turnips;  the  season,  lieing  very'drj-, 
was  a  disastrous  one  for  root  crops  over  the  greater  part 
of  England,  and  the  crops  obtained  on  the  experimental 
plots  were  very  much  below  average  in  consequence. 
Notwithstanding  this,  the  cHect  of  the  diti'erent  manures 
is  shown  in  a  most  striking  manner,  as  will  be  seen  from 
the  few  selected  results  which  follow.  Twenty-four  out 
of  the  thirty-live  plots  at  each  station  were  devoted  to  a 
comparison  of  the  raw  ground  basic  cinder,  with  the 
manures  already  named,  and  with  the  six  unmanured 
plots.  These  plots  when  weighed  up  gave  the  results  as 
in  Table  I. 

On  the  unmanured  plots  at  Ferryhill,  the  young  plant 
was  unable  to  struggle  through  the  early  stages  of  its 
existence,  and  to  withstand  the  attack  of  the  "fly" — 
hence  the  very  small  number  of  roots  that  came  to 
maturity.  On  the  Downton  unmanured  plots  there  w-as 
no  extensive  failure  of  the  plant,  but  the  roots  were 
extremely  small.  The  manured  plots  gave  the  mean 
yields  and  increases  over  the  mean  of  the  six  unmanured 
plots  as  shown  in  Table  II. 

These  results  place  beyond  all  doubt  the  manurial 
value  of  the  phosphoric  acid  contained  in  basic  cinder. 
They  also  exhibit  pretty  clearly  its  relative  elhcacy  as 
compared  with  the  phosphoric  acid  in  superphosphate, 
precipitated  phosphate,  and  ground  mineral  phosphate  ; 
and  they  indicate  the  diflercnces  that  may  be  expected 
from  the  use  of  basic  cinder  on  soils  of  different  qualities. 

The  general  conclusion  deducible  from  these  experi- 
ments is  that  phosphoric  acid  exists  in  basic  cinder  in  a 
condition  to  be  easily  assimilated  by  plants,  and  that  in 
this  respect  it  resembles  soluble  phosphoric  acid  and 
precipitated  phosphoric  acid  much  more  than  the  in- 
soluble phos}dioric  acid  of  ground  mineral  phosphates  ; 


TABLE     I. 

DOWSTOS. 

Fekbthill. 

No.  ofKoots. 

■Weight. 

Xa  of  Roots. 

Weight. 

Mean  yield  of  the  6  unmanured  plots  per  ^  acre    

2360 
2570 

Cwt  v.  lb. 

6  on 

11    0  17 

362 

1070 

Cn-t.  (|r.  lb. 
2    2    7 

13    3    0 

Mean  yield  of  2  plots  receiving  iolb.  Basic  Cinder  (=lowt.  per  acre)   

Increase  on  i',j  acre  over  unmanured  plots 

5    0    3 

11    0  21 

This  ground  cinder  was  tried  side  by  side  with  ground 
Cambridge  coprolitcs  containing  25-"l  per  cent.  T'-O^, 
mineral  superphosphate  of  ordinarv  qualitv  containing 
12-0  per  cent,  soluble  l'.,0,-,,  rich  (Cnracoa)  superphos- 
phate containing  201  per  cent.  s(duble  I'.O,,  and  also 
with  precipitated  idiospbalc  of  lime  j.repared  from  the 
basic  cinder  itself  by  Scheibler's  process,  and   sold  by 


hence  it  is  likely  to  occupy  a  very  important  position  as 
a  phosphatic  manure.  In  the  two  years  1SS4  and  1SS5, 
there  were  no  signs  of  injury  to  the  crop,  even  from  the 
heaviest  dressings  of  basic  cinder — viz.,  1  and  2  tons  per 
acre.  On  poor  pasture  land,  also,  dressings  of  basic 
cinder  were  found  to  produce  large  increases  in  the  hay 
crop. 
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According  to  one  of  these  patents  (Miinro  and  Wri','ht- 
son,  Eng.  Pat.  250,  ISSo),  ground  basic  cinder  is  used  as 
a  precipitating  agent  for  tlie  soluble  phosphoric  acid  of 
rich  superphosphate,  and  by  mixing  the  two  substances 
in  suitable  proportions,  a  inanure  of  moderate  richness 
is  obtained,  free  from  any  excessive  proportion  of  oxides 
of  iron,  and  containing  phosphoric  acid  in  three 
highly-assimilable  forms— viz.,  soluble,  precipitated,  and 
"  cinder  "  phosphoric  acid.  The  experimental  plots  on 
which  this  manure  was  tried  show  that  the  efficacy  of 
the  soluble    phosphoric    acid    was    not   weakened    by 


on  the  dose,  a  small  quantity  being  sometimes  beneficial, 
and  a  large  quantity  invariably  noxious.  On  tlie  ex- 
perimental plots  to  which  the  "dissolved  cinder"  was 
a|iplicd,  the  eflect  appeared  to  l)e  uniformly  disadvan- 
tageous. The  dissolved  cinder  in  all  cases  had  some 
manurial  Viilue,  giving  increases  over  the  unmanured 
plots  ;  but  these  increases  were  less  than  were  obtained 
with  the  same  qiumtity  of  cinder  not  dissolved  by  acid, 
so  that  the  sulphate  of  iron  appears  to  have  neutralised 
a  Dart  of  the  benefit  derived  from  the  phosphoric  acid. 
'^  -J.  M.  H.  M. 


TABLE    II. 

DOWXTOX. 


9. 
10. 


2cwt.  Basic  Cinder  (=3201b.  P::0;.  per  acre)  

oilb.  Superphosphate  (=G51b.  P^Oj  per  acre) '. .- 

351b.  Precipitated  Phosphate  (=1091b.  P^O-,  per  acre) 

151b.  Superphosphate  (=lcwt.  per  acre,  containing  511b.  P=Oj  per  acre) 

151b.  Basic  Cinder  (=lcwt.  per  acre,  containing  61  Jib.  P.O;) 

281b.  Rich  Superphosphate  (=561b.  P:0.,  per  acre) 

171b.  Precipitated  Phosphate  (=a31b.  PiOs  per  acre)  

7S}lb.  Basic  Cinder  (=7cwt.  per  acre,  containing  1121b.  P^Oj)   

151b.  CoproUtes  (=lcwt.  per  acre,  containing  1121b.  P^O.)   

Unmanured  


Pek  Plot  dV  Acre). 


Mean  Yield. 

Inorease. 

Cwt. 
15 

qr.  lb. 
3    5 

Cwt. 
0 

qr.  lb. 
2  20 

15 

0    1 

8 

3  15 

13 

1    6 

V 

0  20 

12 

0  11 

5 

3  25 

11 

0  17 

5 

0    3 

10 

2  19 

1 

2  15 

9 

3  27 

3 

3  13 

8 

3  19 

o 

3    5 

6 

1  IG 

0 

1    2 

G 

0  11 

— 

FERRYHILL. 


Na 


1. 
2. 
3. 
i. 

5. 
6. 
.7. 
8. 
9. 
10. 


sub.  Superphosphate  (=651b.  P^Oj  per  acre)  

2cwt.  Basic  Cinder  (=1  ton  per  acre,  containing  3201b.  PsOj)    

15Ib.  Basic  Cinder  (=lcwt.  per  acre,  containing  GlJlb.  PiOj) 

3olb.  Precipitated  Phosphate  (=1091b.  P-Oj  per  acre) 

78ilb.  Basic  Cinder  (=7cwt.  per  acre.'containing  1121b.  P^Oi)  

281b.  Rich  Superphosphate  (=5Glb.  P^Of.per  acre)    

151b.  Superphosphate  {=lcwt,  per  acre,  containing  511b.  P=Oj  per  acre) 

171b.  Precipitated  Phosphate  ( = 53Ib.  P^Os  per  acre)   

151b.  CoproUtes  (=lcwt.  per  acre,  containing  1121b.  P^Oi)  

Unmanured  


Per  Plot  (,>>,  Acre). 


Mean  Yield, 


Cwt.  qr.  lb. 

16  3    0 

U  3  21 

13  3    0 

13  1  11 

12  3  22 

12  3  11 

11  3  11 

11  3    0 

11  0    7 

2  2    7 


Cn-t.  qr.  lb. 

11  0  21 

12  J  11 

11  0  21 

10  3    7 

10  1  15 

10  1    7 

9  1    7 

9  0  21 

8  2    0 


partial  precipitation,  and  that  the  cinder  pliosphorie 
acid  in  the  mixture  exercised  a  manurial  effect  over  and 
above  that  due  to  the  phosphoric  acid  of  the  superphos- 
phate. The  manufacture  of  a  soluble  phosphate  from 
basic  cinder  itself  has  also  been  tried  and  patented 
(Munro,  Eng.  Pat.  7740,  1885).  When  treated  with  the 
proper  quantity  of  sulphuric  acid,  b.asic  cinder  is  con- 
verted into  a  light  green,  dry,  friable,  and  very  porous 
substance,  containing  a  large  proportion  of  sulphate  of 
lime,  soluble  phosphate  of  lime,  and  about  1'2  per  cent, 
of  crystallised  green  vitriol  (a  portion  of  tire  phosphoric 
acid  exists  as  sohihle  ferrous  phosphate).  In  view  of  the 
recent  experiments  of  Grilhths,  it  was  thouglit  that  the 
sulphate  of  iron  contained  in  this  manure  might  exert  a 
beneficial  effect  on  vegetation,  instead  of  being,  accord- 
ing to  common  belief,  an  absolute  poLson.  The  effect  of 
ferrous  sulphate  on  vegetatiou  seems  to  depend  entirely 


On  the  Use  of  Gi/psum  and  ReUUcd  Substances  m  Pre- 
wntiug  Loss  of  Ammonia  from  Liquul  Mamire- 
Adolf  Mayer.     Journ.  f.  Landw.  34,  I'^l- 

The  author  has  arrived  at  the  following  conclusions  :— 
The  addition  of  a  quantitv  of  gypsum  to  IkiukI  manure, 
equivalent  to  the  ammonia  present,  is  not  suthcient. 
There  must  be  so  much  that  the  liquid  is  always 
saturated  with  calcium  .sulphate.  Nessler  has  shown 
(Jahresberf.  AqrieiiUurehnnk,  1862,  157)  that  5  equiva- 
lents of  gvpsuni  are  required.  The  gypsum  should  be 
finely  divided  and  well  mixed  with  the  manure.  The 
best  plan  is  to  mix  the  gypsum  intimately  with  the  solid 
dunf  and  to  bring  the  liquid  repeatedly  in  contact  with 
this'by  means  of  pumps.  The  availability  of  other  sul- 
phates depends  on  the  formation  of  an  insoluble  carbo- 
nate or  hydrate  by  the  action  oi  the  ammonia.     Ferrous 
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sulphate  is  consideral)ly  better  than  jrypsiim,  but  is  more 
expensive.  Potassium  sulpliate  cannot  be  employed  on 
account  of  the  soluUility  of  potassium  carbonate.  The 
wliole  of  tlie  ammonium  carbonate  is  not  converted  into 
sulphate,  and  as  the  unaltered  carbonate  volatilises,  the 
chemical  equilibrium  is  constantly  being  restored  by 
reconversion  of  ammonium  sulphate  into  carbonate. 
Magnesium  sulphate  is  not  suitable  owing  to  the 
formation  of  soluble  double  salts.  — S.  Y. 

XY.— SUGAR,  GUMS,  STARCHES,  Etc. 

Manufacture  of  S-ur/ar.      Zeits.  Deutscben  Vereins  fiir 
Riibenzuckerind,  ISSO,  489. 

The  following  were  communicated  to  the  annual  meet- 
ing of  the  above  Society  : — 

Hellricgel  investigated  the  necessary  amount  of  nitro- 
gen necessary  for  the  growth  of  the  sugar-beet,  and  foun<l 
that  in  the  presence  of  sullicient  phosphoric  acid  and 
potassium  each  kilo,  ot  soluble  nitrogen  produced  2'20kilos. 
of  beet,  yielding  32kilos.  of  sugar.  The  strength  of  the 
beet  was  not  appreciably  influenced  by  the  addition  of 
a  large  amount  of  soluble  nitrogen. 

Schnlz  and  Schiilt:c  contributed  papers  on  buying 
beets  on  a  basis  of  the  amount  of  sugar  they  contain. 
They  conclude  that  it  is  necessary  to  take  20  to  30  roots 
for  the  determination  of  sugar,  in  order  to  arrive  at  a 
correct  result. 

Landolt  considers  that  Fahlberg's  saccharine  will  have 
no  influence  on  the  sugar  industry,  and  that  starch-sugar 
sweetened  with  saccharine  will  never  displace  cane  and 
beet-sugar. 

S'jc/^c/ modifies  his  former  method  for  polarising  cane- 
sugar,  molasses,  etc.,  with  alcohol,  by  iirst  adding  acetic 
acid  to  decompose  the  alkaline  sucrates  present,  and 
which  would  be  precipitated  by  the  alcohol. 

Dei/cney  has  investigated  the  difl'erent  defecating  agents 
used  in  determining  the  value  of  beet-juice,  and  hnds  that 
an  examination  ot  beet-juice  and  tlie  impure  products  is 
not  possible  Mithout  the  use  of  alcohol.  Glutamine  and 
glutaminic  acid  become  strongly  L-evorotary  by  the  in- 
considerate addition  of  lead  acetate.  JBy  the  use  of 
alcohol  alone  in  examination  of  beets,  too  high  a  polarisa- 
tion is  generally  obtained,  which  is  lessened  by  the 
addition  of  a  few  drops  of  lead  acetate,  and  the  liltratiun 
of  the  separated  precipitate.  It  is  not  quite  deternuncd 
in  what  way  the  precipitated  compound  acts,  but  a  con- 
siderable error  results  if  this  slight  addition  of  lead 
acetate  is  omitted.  Dcgener,  therefore,  in  examining 
beets  and  beet-juice,  adds  5  drops  of  lead  acetate  solution 
to  each  lOOcc.  of  the  juice,  after  it  has  been  treated  with 
alcohol  in  the  usual  manner,  quickly  filters  oil'  the  jire- 
cipitate,  and  examines  the  solution  with  the  polariscope. 
In  ej^mining  impure  products,  and  especially  molasses, 
by  this  method,  it  is  necessary  to  add  a  larger  quantity 
ot  lead  acetate.  20  drops  are  necessary  for  molasses,  and 
it  is  preferable  to  use  a  lOOinm.  tube  for  polarisation  than 
to  add  a  larger  quantity  of  lead  acetate.  The  error  is  less 
in  the  former  case  than  iu  the  latter.  Potassium  acetate 
does  not  affect  the  rotation  of  sugar. 

Herzfcld  has  studied  the  use  of  peat  in  place  of  animal 
charcoal.  He  finds  that  it  decolourises  better  than  the 
latter,  and  also  reduces  the  amount  of  ash,  but  com- 
municates colour  to  an  alkaline  solution,  and  is,  there- 
fore, not  to  be  reconmiended. 

Frankcn  recommended  the  use  of  acid  sulphite  of 
aluminium  for  purifying  beet-juice.  The  sugar  obtained 
by  means  of  this  reagent  should  be  free  from  invert 
sugar. 

Sternberg  brought  forward  the  results  of  carrying  out 
Steffen's  method  for  separating  sugar  from  molasses"  I5y 
this  method  it  was  possible  to  obtain  more  than  88  per 
cent,  of  the  sugar  contained  in  the  beet— a  beet  contain- 
ing 11-985  per  cent,  sugar,  yielding  IMlo  per  cent,  of 
the  finished  sugar  ;  and  from  molasses  containing  oO  per 
cent,  sugar,  ia'Z'Z  and  iiio  per  cent,  pure  sugar  were 
obtained. 

/>t'yc»ccdiscu.ssed  the  influence  on  the  amount  of  invert 
sugar  of  the  alkalinity  of  the  beet-juice.  He  considered 
that  it  increased  the  keeping  qualities,  but  caused  an 
after  colouration. 


Cffff  »cr  also  recommended  Soldaini's  reagent  for  detect- 
ing the  presence  of  invert  sugar.  This  is  prepared  by 
adding  a  solution  of  •lOgrms.  of  crystallised  soilium  car- 
bonate to  40grms.  of  copper  sulphate  in  solution.  The 
precipitated  basic  copper  carbonate  is  filtered  ott',  and 
gradually  added  to  a  concentrated  solution  of  416grnis.  of 
bicarbonate  of  potassium.  The  solution  is  then  made  up 
to  1400CC.,  warmed  for  2  hours  on  the  water-bath,  and 
filtered  from  the  undissolved  portion  of  carbonate  of 
copper.  The  reagent  so  prepared  is  a  deep  blue  liqni<l 
of  riSo  sp.  gr.  This  solution  should  give  no  reduction 
on  boiling,  either  alone  or  with  cane  sugar,  for  .">  minutes 
over  a  naked  fiame;  and  00014grm.  qualitatively,  invert 
sugar  can  be  determined  by  using  iJOec.  of  the  reagent, 
with  certainty.  In  presence  of  cane  sugar  the  delicacy 
is  greater,  it  being  then  possible  to  detect  OOOo  ])er  cent, 
of  invert  sugar  in  cane  sugar.  Ammonia  or  ammonium 
salts  diminish  the  reducing  action  of  invert  sugar. 

liodciihcndcr  contestdl  the  possibility  of  determining 
OOo  per  cent,  invert  sugar.  All  sugars  reduce  Fehling's 
solution  slightly,  and  thus  interfere  with  the  estimation 
of  small  amounts  of  invert  sugar. — G.  H.  M. 


Treatment    cf   the    Waste    Acid   Liquor  from   Starch 
Factories.     K.  Schutze.     Landw.  \  ers.  St.  33.  197. 

In  factories  where  starch  is  made  by  the  acid  process, 
it  is  proposed  to  render  the  residual  liquors  harmless 
from  a  sanitary  point  of  view  by  heating  them  in  a 
wooden  tank  to  60 — 70^  C. ,  by  means  of  the  waste  steam 
from  the  engines,  stirring  in  a  slight  excess  of  thick 
milk  of  lime,  and  then  neutralising  with  more  of  the 
acid  liquor.  The  precipitate  settles  quickly,  and  the 
clear  liquor  is  then  run  ott',  and  may  be  used  for  manur- 
ing purposes, whilst  the  sediment  may  be  pressed  in  cloths 
or  mixed  at  once  with  other  food  for  I'igs.  The  process 
is  recommended  for  large  factories,  as  the  amount  of 
lime,  time  and  labour  required  is  very  small. — E.  E.  B. 


XVL— BREWING,  WHES,  SPIRITS,  Etc. 

Determination  of  the   "Dry  Extract"   in    Wines.     E. 
Bouilhon.     Conipt.  Kcnd.  103,  498. 

The  author  has  found  from  numerous  experiments  that 
when  wine  is  evaporated  in  vacuo,  any  increase  in  the 
area  of  the  surface  of  the  liipiid  causes  considerable 
diminution  in  the  weight  of  the  extract,  owing  to  the 
volatilisation  ot  some  of  the  glycerine.  Details  of  some 
of  the  experiments  are  given.  When  the  bottom  of  the 
evaporating  basin  is  covered  with  a  layer  of  sand  (omm. 
deep),  the  loss  is  still  more  marked.  To  obtain  com- 
parative results,  it  is  recommended  to  use  basins  with 
fiat  bottoms,  of  the  same  diameter,  and  to  always 
take  the  same  volume  of  wine  for  each  experiment.  (See 
Nessler  u.  Barth,  Zeit.  f.  Anal.  Chcm.  23,  323—332.) 
— E.  E.  B. 

On  the  Emploxjmcnt  of  Fuel  in  Breieeries.     W.  Goslich. 
Woc'henschr.  f.  Brauerei,  1SS6,  3, 546. 

As  a  result  of  the  inquiry  held  by  the  Brewing  Insti- 
tute in  Berlin,  the  author  states  that  the  quantity  of 
coal  employed  in  different  breweries  per  ton  of  malt 
dillers  far  more  than  is  generally  supposed.  For  the 
kiln-drying  and  boiling  processes,  5G'6H-94'7  =  15I'3kilos. 
of  coal  per  lOOkilos.  of  malt  are,  on  the  average,  em- 
ployed. The  extremes  are  .S2  o -r 50  =  82  5  and  90o  )- 162 
-.252'5l<ilos.  of  coal  per  lOOkilos.  of  malt.  To  the.se 
numbers  nmst  be  added  the  amount  of  coal  required  for 
other  ))uriioscs — for  instance,  that  employed  in  steam 
breweries  for  heating  the  ovens  and  cn^'ine  boilers.  For 
a  copper  heated  by  steam,  about  SOkilos.  of  coal  ]ier 
lOOkilo.s.  of  malt  are  required.  t)f  100  [larts  of  coal 
employed  for  brewing  purjioses  (total  amount  without 
copper),  62-5  parts  go  to  the  brewing  house  and  37o  to 
the  kilns;  including  fuel  for  coppers,  thepro]iorlions  are, 
470  parts  to  the  brewing  house,  2S'l  to  the  kilns,  and 
24 '9  to  the  coppers. — S.  Y. 
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Improvements  in  the  Prejxtration  of  Finings  for  Clarifi- 
cation of  Beers  and  U'inei.  F.  Keeling,  Loudon. 
Eng.  Pat.  15,168,  Dec.  10,  1885.  4d. 
The  patentee  claims  the  use  of  a  O'l  per  cent,  solution 
of  sulphuric  acid,  or  aO'2  per  cent,  solution  of  hydro- 
chloric acid,  for  dissolving  tlie  isinglass.  ^G.  H.  M. 


Improvements  in  the  Distillation  and  the  Ecctification  of 
Alcoholic  and  other  Liquids.  L.  Bechaux,  Porren- 
truy,  Switzerland.    Eng.  Pat.  9630,  July  26,  1886.    Sd. 

This  is  an  apparatus  in  which  the  liquid  to  be  distilled  or 
rectified  is  led  through  a  vertical  Wat  coil  heated  to  the 
required  temperature  by  means  of  a  water-bath.  The 
Hat  pipes  of  tlie  coil  work  independently  of  each  other, 
owing  to  hydraulic  joints,  and  the  vapours  formed  in 
each  flat  are  successively  passed  through  analyse'"s  and 
refrigerators,  which  are  kept  at  the  temperature  required 
for  rectification  by  means  of  vapour  circulating  through 
a  coil.  The  original  must  be  consulted  for  full  descrip- 
tion and  drawings.  The  patentee  claims  that  good 
alcohol,  free  from  essential  oils,  etc.,  can  be  obtained  by 
a  single  distillation. — G.  H.  M. 


XTII.-CHEMISTE,T    OF    FOODS,    SANITAET 

CHEMISTRY,  DISINFECTANTS,  Etc. 

{A)    CHEMISTPvY  OF  FOODS. 

Inorganic    Foods.       N.    A.    Kaudolph,    M.D.       Jour. 
Franklin  Inst.  122  [7-29J,  177. 

The  author  demonstrates  the  physiological  value  of 
water  and  certain  inorganic  salts — e.g.,  those  of  sodium, 
potassium,  and  calcium — as  food-stutt's.  In  the  adult, 
from  59  to  65  per  cent,  of  the  weight  of  the  body  is 
water,  and  defective  nutriment  increases  this  amount. 
Farinaceous  materials  as  food  impart  an  appearance  of 
plumpness  by  favouring  the  accumulation  of  water  in 
the  tissues.  The  chemical  reactions  which  occur  in  the 
body  require  the  presence  of  a  certain  quantity  of  water, 
and  it  is  most  essential  to  the  healthy  action  of  the 
nervous  and  muscular  functions.  Certain  diseases — e.g., 
cholera — diminish  the  percentage  of  water  in  the  tissues. 
On  the  other  hand,  starvation  does  not  decrease  its 
quantity,  because  the  destruction  of  the  albumens  sets 
free  their  water  of  combiuation ;  hence,  combined 
hunger  and  thirst  are  better  endured  than  either  alone. 
Increased  consumption  of  fluid  only  temiiorarily  increases 
the  quantity  secreted  Ijy  the  tissues.  In  growing  chil- 
dren, an  increased  consunTjition  of  water  is  necessary  to 
wash  away  the  products  of  tissue-change. 

To  the  healthy  physiological  condition  certain  solid 
inorganic  foods  are  essential,  and  their  presence  seems 
essential  to  the  integrity-  of  proteid  matter,  and  inorganic 
salts  appear  to  enter  into  combination  with  the  alhu- 
menoids.  Starvation  results  in  the  elimination  of  inor- 
ganic salts— those  set  free  in  the  destruction  of  the 
albumens — and  the  administration  of  foods  free  from 
salts  results  in  an  almost  complete  absence  of  salts  in 
excretions.  Salt  starvation,  before  referred  to,  finally 
restilts  in  death,  and  of  this  fact  the  author  points 
to  many  striking  experiments.  The  different  tissues 
appear  to  exercise  a  distinctive  action  upon  the  various 
salts  taken  into  the  body  ;  thus,  the  muscles  contain  an 
excess  of  potassium,  and  in  fever  urine  the  amount  of 
this  element  is  three  or  four  times  greater  than  in 
healthy  urine.  Herbaceous  food  decidedly  increases  the 
quantity  of  potassium  in  the  urine.  The  carbonates  of 
the  alkalis  perform  an  important  part  ;  hence  the  value 
of  fresh  vegetable  foods.  The  presence  of  hydrochloric 
acid  in  the  gastric  juice  appears  to  be  due  to  the  double 
decomposition  of  acid  sodium  carbonate  and  sodium 
chloride  ;  hence  the  necessity  for  the  presence  of  both 
these  salts  for  normal  digestive  functions.  Calcium  salts 
play  an  important  part  in  the  formation  of  the  bones  of 
young  animals.  Iron  is  undoubtedly  a  valuable  food, 
and,  contrary  to  popular  opinion,  exists  more  largely  in 
the  muscular  tissues  than  in  the  blood. — C.  C.  H. 


Preservation  of  Milk,  Meat,  and  Eqgs.     L.  Liebermann. 
Maly's  Jahresb.  f.  Thierchemie,  1S85. 

ExPEEIMESTS  are  described  on  the  use,  as  antiseptics, 
of  various  preparations  of  boric  acid,  such  as  boroglyce- 
ride,  a  mixture  of  borax  and  boric  acid,  and  of  the  latter 
witii  salicylic  acid.  Milk  was  preserved  for  seven,  and 
meat  for 'five  days,  by  boroglyceride.  A  mixture  of 
borax  and  boric  acid  preserved  meat  for  seven  days, 
eggs  for  eighteen  days,  and  milk  (in  closed  vessels)  for 
froTu  ten  to  fourteen  days.  An  injection  of  a  mixture  of 
salicylic  and  boric  acid  into  the  veins  of  a  living  animal 
served  to  prevent  the  carcase  from  decay,  provided  that 
it  was  cleaned  immediately  after  death. — V.  H.  V. 


On  Normal  and  Pathological  Cow's  Milk,  its  Analysis  ; 

Dilution  vith    Wafer,    Albumen.       H.    Lajoux.     J. 

Pharm.  Chim.  14,  216. 
Ix  the  municipal  laboratory  of  Paris  it  is  assumed  that 
the  extractive  matter  in  milk  amounts  to  ISOgrms.  per 
litre,  but  the  author  finds,  from  numerous  analyses  of  the 
milk  from  Kheinis,  that  the  average  is  126grms.  He 
states  that  the  amount  depends  on  the  food  and  the 
length  of  time  the  cows  aie  kept  in  the  stalls,  and  not 
on  differences  of  breed.  The  author  believes  that  an 
estimation  of  total  albuiuenoids  affords  the  best  criterion 
of  purity.  The  method  of  analysis  adopted  by  him  is  as 
follows: — (1)  determination  of  specific  gravity  ;  (2)  esti- 
mation of  total  solids  at  95°  ;  (.3)  determination  of  salts  ; 
(4)  estimation  of  milk-sugar  by  polarimeter  after  treat- 
ment with  lead  acetate  ;  (5)  deternjination  of  butter — 
lOgrms.  of  milk  are  evaporated  in  a  snudl  basin  with 
.")grnis.  of  fine  sand  ;  the  residue  is  extracted  with  ether, 
and  the  fat  dried  at  95°;  (G)  determination  of  albu- 
menoids.  The  author  considers  the  ordinary  methods 
unreliable,  and  takes  the  amount  of  albumen  to  be  the 
difference  between  the  total  extractive  mutter  and  its 
components  other  than  albumen.  The  mean  of  numerous 
analyses  gives  33  02grnis.  per  litre  as  the  normal  amount 
of  total  albumenoids  ;  if  the  cow  is  healthy  it  is  never 
less  than  30grms.  A  milk  with  less  than  30gmis.  should 
be  rejected,  while,  if  the  amount  is  greater  than40grms., 
the  health  of  the  cow  is  doubtful.— S.  Y. 


Certain  Improvements  in  the  Production  of  Evaporated 
MUk.  A.  H.  Reed,  London.  From  K.  Ellin,  Yonkers, 
X.Y.     Eng.  Pat.  10,518,  August  17,  1S86.     Sd. 

The  milk  is  first  mixed  with  about  10  per  cent,  by 
weight  of  cane  sugar,  and  one  or  two  drops  of  glycerine 
to  each  gallon.  It  is  then  evaporated  to  dryness  in  a 
pan,  heated  by  a  water  or  air-bath  to  a  temperature  of 
from  90— 130°  F.,  and  under  a  vacuum  of  26  to  29  inches 
of  mercury.  The  interior  of  the  pan  is  provided  with 
cutting  blades,  and  also  a  series  of  scrapers,  set  on  a 
shaft  and  revolving  in  opjiosite  directions  ;  these 
thoroughlv  agitate  the  condensed  milk,  and  keep  the  sides 
and  surfaces  of  the  pan  free  from  solid  accumulations. 
The  product  is  a  dry  granular  powder. — C.  C.  H. 


Improvements  in  the  Manufacture  of  Vinegar.  G.  G. 
Pickinc,  W.  H.  Hopkins,  J. dm  Dore,  and  James  Dore, 
Bromley-,  London.  Eng.  Pat.  12,035,  Oct.  9,  1SS5.  6d. 
White  vixegak  is  obtained  by  subjecting  malt  or  other 
vinegar  to  a  process  of  distillation  in  vacuo,  in  an 
apparatus  consisting  of  a  still,  a  condenser,  and  a  re- 
ceiving vessel.  The  vacuum  is  maintained  in  every  part 
of  the  apparatus  by  an  ordinary  vacuum  pump,  a  water 
column,  or  a  steam  jet. — C.  C.  H. 


Improvemeiits  in  and  Apparatus  for  the  Treatment  of 

Panctd  Butter  and  other    Materials  for   Purifying, 

Flavouring,  and  Mixin'i  the  same.      J.  Y.  Johnson, 

London.     From  C.  ISIarchand,  New  York.     Eng.  Pat. 

4062,  March  23,  1SS6.     Sd. 

Two  vessels  of   any  shape  are  arranged  side  by  side, 

communicating  witi'i  each  other  by  small  holes  at  the 

bottom  ends.      Each  is  htted  with  a  piston,  to  which 

motion  is  communicated  by  cranks,  one  of  which  is  ISO 
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decrees  in  ailvance  of  the  other.  The  butter,  togetlier 
with  tlie  ]iurifyin;;  liqiiiil,  is  plac'od  in  one  vessel,  and  by 
tlie  rotation  of  the  diivini;  cranks  transferred  from  one 
to  tlie  other  throiiuli  tlie  small  holes  before  ni<'nlioned. 
Tlie  butter  is  thus  lnouglit  into  intimate  contact  in  line 
tlireads  with  the  purifying  licinid,  and  in  such  a  manner 
that  "  the  gra,in  ''  is  not  destroyed.  It  is  then  waslied 
with  water  in  the  same  aiiparatus,  finally  with  butter- 
milk. The  temperature  must  be  kept  normal  at  about 
57— G2'  F.— C.  C.  H. 


Iiiipiuccil  Trcaftnoif  of  Alimentary  Substances  for  their 

I'n-.scrvatioii,  and  Apparatus  for  that  purpose.     H. 

rischon,   lierlin.      Kng.    I'at.   14,697,   Nov.   30,   1SS5. 

8d. 

Fon  the  preservation  of  fiour,  or  small  grains  of  rye, 

wheat  or  peas,  it  must  be  rendered  free  from  water,  and 

compressed  so  as  to  exclude  air.     The  apparatus  shown 

is  for  efl'ecting  this  object.      The  substance  is  passed 

from  the  hopper  a  in  measured  quantities  by  the  valve 

d,  on  to  steam-heated  revolving  trays  c,  enclosed  in  a 

cylinder  li,  from  which  the  air  is  exhausted  through  a 

pas-sage  c.     Agitators/,/'  distribute  the  flour,  etc.,  iu 


through  the  kitchen  chimney.  If  this  is  not  practicable, 
a  special  tulie  of  galvanised  iron  is  carried  high  up 
through  the  interior  of  the  liouse  and  shoulil  be  warmed 
by  a  gas  Hanie  or  otherwise.  It  is  a  mistake  to  allow  tlie 
closet  to  be  exjiosed  to  tlie  air  of  the  house  on  the  suji- 
position  that  the  drainage  gases  can  be  removed,  as  the 
pressure  of  the  external  atmosphere  is  for  the  most  part 
of  the  year  greater  than  that  on  the  upper  i)art  of  the 
soil-pipe.  The  drainage  gases  would  be  thus  forced  into 
the  house. — V.  II.  V. 


(C)   DISINFECTANTS. 

Process  and  Means  for  Disinfectinrj,  Dcodorisinfj,  and 
I'urifijiiig  iSciraqr  and  other  Foul  Waters  or  Mailers. 
J.  Hanson,  AVakefield.  Eng.  Pat.  12,261,  Oct.  U, 
1S85.     4d. 

Bl.AfK-Asn  or  alkali  waste,  spent  gas-lime,  or  any  such 
substances  as  contain  sulphites  or  liyposulpliitcs,  are 
added  to  the  sewage  in  conjunction  witli  sulphuric  or 
hydrochloric  acid,  setting  free  sulphurous  acid. 

— C.  C.  11. 
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thin  layers  on  the  fixed  and  revolving  trays  e',  fl,  and  pass 
it  from  one  to  the  other.  Finally  it  is  delivered  into  the 
sm;ill  cylinder  o,  where  it  is  pressed  through  a  restricted 
orilice  n  by  a  reciprocating  iiiston  (/,  pure  nitrogen  or 
carliiiiiic  aniiydride  lieingsiiiiultaueoiisly  supplied  through 
the  pipe  «  to  ett'eclually  displace  any  air. — C.  C.  H. 


[B)    SANITARY    CHEMISTRY. 

The    Water-closet   St/stem   in    Dwellings.      Rccknagel. 
Chem.  Zeit.  10,  1259. 

In  water-closets,  the  drainage  gases  can  he  removed  by  a 
stream  of  water  Mowing  continuously  through  the  .-oil- 
Jiipe  with  a  certain  velocity.  In  the  dry  .systems,  the 
Map  must  he  closed  air  tight,  and  the  soil-pipe  connec- 
tion must  also  he  air-tight ;  a  secand  pipe  must  be  led 
from  under  the  seat  to  the  roof  of  the  house,  preferably 


Improvements  in  thcrrcparation  of  Agents  to  he  used  in 
the  Treatment  of  Seiraf/c,  etc.,  and  Improvements  in  the 
Treatment  of  such  Matters.  J.  W.  Slater  and  The 
Native  (Juano  Company,  Limited,  Ijondon.  Eng. 
Pat.  1.3,7.50,  Nov.  II,  1SS5.     6d. 

The  sewage,  if  acid,  must  first  be  neutralised  and  then 
treated  with  clay,  peat,  or  carbonaceous  matter,  some- 
times previously  mixed  with  sulphate  or  chloride  of 
manganese,  or  cop])er.  A  mixture  of  solutions  of  copper 
and  iron  slag  in  hydrochloric  acid,  or  a  solution  of 
chloride  of  aluminium,  is  then  added. — C.  C.  H. 


Improvements  in  the  Treatmcntof  Sewngeand  other  Liquid, 
or  Semi-liquid  Putrescent  or  Putrescible  Matters. 
W.  C.  Sillar  and  The  Native  Guano  Company, 
Limited,  London.  Eng.  Pat.  13,749,  Nov.  11,  1885.  Gd. 

Sk\v.\(:k,   or  similar  matter,   is  treated  with  solutions 
of  salts  of  the  heavy    metals  —  e.g.,   alumiuiuni,  iron 
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or  copper,  or  solutions  of  salts  of  "true  earths" 
(excliuling  tlie  so-called  "  alkaline  earths"),  heated  to  a 
temperature  higher  than  the  sewage  itself.  Clay,  carhon, 
or  carhonaceoiis  materials  suspended  in  water,  lieatcd 
to  a  temperature  higher  than  the  sewage,  may  also  he 
used  in  conjunction  with  the  solutions  of  the  salts 
mentioned  ahove. — C.  C.  H. 


a  metal  of  a  dift'erent  co-eflicient  of  expansion.  This 
[iressure  is  intended  to  elfect  a  more  homogeneous  distri- 
bution of  the  particles  of  tlie  couple. — E.  T. 


The  Complete  Purification  of  Sewage  from  Organic 
Matter.  J.  H.  Kidd,  \yrexhain.  Eng.  Pat.  10,060, 
Dec.  .31,  ISSo.     4d. 

A_  SOLUTION  of  protosuljihate  of  iron  (20  parts)  is  treated 
with  4  parts  of  caustic  lime,  producing  "a  mixture  of 
suboxide  and  hydrated  sesquioxide  of  iron,"  and  tliis, 
together  with  1  part  of  refuse  soap,  is  achled  to  the 
sewage  after  tlie  latter  has  been  allowed  to  subside. 
I5og-iron  oi'e,  without  the  addition  of  lime,  may  also  be 
employed,  \yhere  the  etHucnt  from  the  above  treat- 
ment cannot  be  passed  over  land,  it  may  further  be 
jiurihed  by  the  addition  of  ])Otassium  permanganate, 
potassium  or  sodium  bichromate,  or  chromic  acid,  with 
a  small  quantity  of  sulphuric  acid.— C.  C.  H. 


Iniprovemcnta  in  the.  Preparation  of  Materials  sidtal/le 
for  use  in  tlie  'Treatment  of  Sewage  and  for  other 
Purposes.  F.  Caudz,  London.  Eng.  Pat.  1792,  Feb. 
6,  18S6.     4d. 

Cai'stic  lime,  at  a  temperature  of  l.JO— 200°  F.,  is 
thoroughly  incorporated  with  from  5  to  12  per  cent,  of 
tar.  The  mixture  is  carbonised  out  of  contact  with  air 
in  any  ordinary  suitable  apparatus.  The  carbonaceous 
mixture  so  produced  is  added  to  the  sewage  in  such 
cases  where  it  may  lie  requisite  to  render  it  alkaline, 
prior  to  the  addition  of  other  precipitants.  —  C.  C.  H. 


XVIIL— ELECTRO-CHEMISTET. 

Improvements  in  the  Manufaeture  of  Carhon  Filaments 
Jor  Eleetrie  Lighting.  T.  V.  Hughes,  Wales ;  and  C. 
R.  Chambers,  London.  Eng.  Pat.  11,876,  Oct.  6, 
1885.     Sd. 

Into  a  crucible,  kept  at  a  bright  led  heat,  a  stream  of 
gas  containing  certain  proportions  of  marsh  gas,  hydro- 
gen, and  ethylene,  is  introduced  by  a  perforated  nozzle. 
After  a  while,  hue  hair-like  lilaments  grow  from  the 
nozzle  to  tlie  walls  of  the  crucible.  These  filaments  are 
not  only  very  dense  and  homogeneous,  but  are  very 
strong  and  tlexible.— E.  T. 


Improveme7it.s  in  the  Composition  and  Decomposition  of 
Compound  or  Compdex  Bodies.  J.  G.  Lorrain,  London. 
Eng.  Pat.  12,074,  Oct.  10,  ISSo.  Is.  Id. 
In  the  vessels  in  which  chemical  action  is  being  carried 
on,  electrical  gravity  contacts  are  placed,  automatically 
operated  by  the  density  of  the  contents.  These  contacts 
control  electromotors,  which  bring  about  the  supply  of 
the  various  ingredients  to  the  vessel,  or  their  removal 
from  it.— E.  T. 


Improvements  tn  the  Mamfaeture  of  Incandescent  Lamps. 
W.  Maxwell,  London,  andT.  V.  Hughes,  Wales.  En". 
Pat.  13,485,  Nov.  7,  1885.     4d. 

In  order  to  obtain  a  high  vacuum  without  danger  to  the 
lamps,  or  discomfort  to  the  operator,  the  former  are 
enclosed  during  exhaustion  in  a  vessel  kept  hot  bv  a 
current  of  heated  gases. — E.  T. 


Improvement  in  Thermo-electric  Batteries.  A.  Rurjorji 
(;ande\-i,  India.  Eng.  Pat.  14,037,  Nov.  7,  1885.  8d. 
Met.vls,  when  suddenly  cooled,  are  changed  mechani- 
cally, and  therefore  acquire  diii'erent  thermo-electric 
qualities  at  ditlerent  points.  To  obviate  this,  pressure  is 
put  on  the  couple,  by  enclosing  it  in  a  strong  casing  with 


Improvements  in  Secondary  Batteries  or  Electrical  Accu- 
mulators. Jas.  Y.  Johnson.  From  S.  Farbaky  and 
Dr.  S.  Sclieuek,  Hungary.  Eng.  Pat.  13,697,  Nov.  10, 
1S85.  Sd. 
The  plates  consist  of  lead  grids,  the  interstices  of  which 
are  packed  with  a  special  material  ;  for  negative  plates 
this  material  consists  of  95  parts  by  weight  pulverised 
litharge  and  5  parts  granulated  pumice  stone,  the  grains 
being  from  1  to  IJmm.  in  diameter.  Enough  sulphuric 
acid  is  added  to  form  a  stiff  paste;  the  mass  is  spread 
over  the  lead  grids  and  "stroked  with  a  brass  bar  until 
there  is  a  visible  sweat  on  the  surface  ; "  the  material 
projecting  above  the  lead  frame  being  pared  oil'  A\itli  a 
long  knife.  The  other  side  of  the  plate  is  treated  in  the 
same  manner.  The  packing  for  po.sitive  plates  consists 
of  95  parts  bj'  weight  of  litharge,  95  parts  minium  and  10 
parts  powdered  coke.  The  coke  and  pumice  stone  give 
porosity,  and  thus  facilitate  the  entry  and  escape  of  the 
electrolyte.  The  plates,  when  dry,  are  dipped  into  a 
bath  of  sulphuric  acid  diluted  with  75  per  cent,  of 
water,  rapidly  removed  and  left  to  drain  ;  after  about 
24  hours  they  are  again  dipped  in  the  bath  and  left 
there  for  12  liours.  This  treatment  helps  to  maiutain 
the  packing  in  position.  The  plates  are  packed  in  air- 
tight cells,  the  connecting  rods  projecting  through  the 
cover.— B.  T.  

Improvements  in  certain  Elements  for  Elcrtrieal  Butteries. 

.1.  T.  Armstrong,  London.     Eng.  Pat.   14,383,  Nov. 

24,  1SS5.  6d. 
Instead  of  using  plates  of  similar  metal,  in  both  com- 
partments of  a  battery,  another  metal,  such  as  iron,  is 
substituted  for  one  of  tlie  plates  in  order  to  obtain 
equal  or  greater  electrical  power  at  a  reduced  cost. 
Laminated  plates  or  bars  of  dissimilar  metals  are  made 
use  of.  To  make  the  working  of  a  battery  more  regular 
and  continuous,  a  small  iiercentage  of  silver,  lead,  tin 
or  other  alloy  is  added  to  the  zinc  from  which  plates  are 
to  be  formed.— B.  T.      

An  Im2irovcment  or  Improvements  in  Utilising  Waste' 
Products  obtained  in  Oalvanisimj  Iron.  K.  Heath- 
field,  Birmingham.  Eng.  Pat.  14,411,  Nov.  24,  1885. 
6d. 
The  scum  which  is  formed  on  the  surface  of  the  bath  of 
melted  zinc  consists  of  chloride  of  zinc,  ammonium 
chloride,  oxide  of  zinc  and  some  metallic  zinc.  The 
object  of  this  process  is  to  utilise  the  zinc  contained  in 
this  scum.  By  treating  with  water,  the  chlorides  of 
ammonium  and  zinc  are  dissolved  out,  leaving  a 
residue  consisting  of  oxide  of  zinc  an<l  metallic  zinc, 
from  which  residue  the  zinc  can  be  obtained  in  any 
ordinary  way.  The  chlorides  of  ammonium  and  zinc 
are  put  into  a  bath,  into  which  dip  an  anode  of  zinc 
or  carbon  and  a  cathode  of  the  metal  to  be  coated  ; 
a  current  of  electricity  is  sent  through  the  bath  and 
pure  zinc  is  deposited  at  the  cathode.— IS.  T. 


Improvements  in  the  Production  of  Metallic  Zinc  from 
Products  resulting  from  the  Galvanisation  of  Iron, 
and  the  Itecovcrij  of  Ammonia  or  Ammoniaral  Com- 
pounds from  the  said  Products.  W.  F.  lUchards, 
Swansea.     Eng.  Pat.  13,982,  Nov.  16,  1885.     4d. 

CtALVANISEE.s'  dross,  consisting  largely  of  zinc  and 
ammonium  chlorides,  is  dissolved  in  water  w-itli  the 
minimum  quantity  of  hydrochloric  acid,  evaporated  to 
25°  Baume  and  electrolysed  till  free  from  zinc,  the  resi- 
dual liquors  being  treated  for  ammonia.— W.  Cr.  M. 


A.  Dun  and  F.   Hass- 
Eng.  Pat  14,612,  Nov. 


Animproi-cd  Galvanic  Batten/. 

laclier,  Frankfort-ou-thc-Main. 

27,  1885.     6d. 
This  cell  con.sists  of  zinc  and  carbon  (or  other  suitable 
substance),  as  electrodes,  in  a  solution  of  a  manganate 
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or  peimanoranate  mixed  with  a  caustic  alkali.  It  is 
claimed  to  liave  a  hii^li  electromotive  force  ami  low  re- 
sistance, to  be  very  constant,  being  without  local  action; 
and  its  oroducts  are  of  marketable  value.  Its  use  as  an 
accumulator  is  also  claimed.— E.  T. 


Improvements  in  the  Method  of  Svjiphliiif)  Liquids  and 
Mixturca  to  Electrical  Batteries,  j.  T.  Armstrong, 
London.  Eng.  Pat.  398,  Jan.  9,  ISSG.  Sd. 
Aftee  a  battery  lias  been  working  for  some  time  the 
electrodes  usually  become  coated  with  a  deposit  which 
is  deleterious  to  the  working  of  the  battery.  In  tins 
method  tlie  exciting  lluid  is  iieriodically  withdrawn 
and  a  liquid  passed  in,  which  has  the  etlect  of  rein- 
vigorating  the  battery  by  removing  the  deposit.  Two 
cisterns  are  provided,  connected  with  the  battery  by 
flexible  tubes,  one  cistern  containing  the  exciting"  and 
the  other  the  cleansing  liquid  ;  the  connection  between 
either  cistern  and  the  battery  can  be  opened  or  ch)sed  by 
suitable  plugs.  These  cisterns,  which  are  Ktted  to  a 
suitable  framework,  are  capable  of  independent  motion 
to  positions  above  or  below  the  battery,  so  that  the  lluid 
from  either  of  them  can  be  passed  into  the  battery  or 
that  in  the  battery  be  withdrawn  into  either  of  the  cis- 
terns.—B.  T.  _____ 

Improvements  relatinq  to  the  Electro-deposition  of  Alu- 
miiiinm.  W.  K  Lake.  From  Count  li.  de  Montgelas, 
Philadelphia,  U.S.A.  Eng.  Pat.  10,607,  August  18, 
188C.     id. 

Alumina  is  treated  with  hydrochloric  acid  andaluminium 
chloride  obtained  ;  this  liquid  is  placed  in  a  bath,  into 
which  dip  a  suitable  anode  and  a  cathode  of  brass  or 
copper.  On  the  passage  of  a  current  of  electricity 
through  the  bath,  the  iron  present  in  the  liquid  is  firs't 
deposited,  and  as  soon  as  this  deposition  ceases,  which 
is  apparent  by  the  change  of  colour  in  the  deposit,  the 
liquid  is  decanted  into  a  similar  bath,  and  to  it  is  added 
about  fifty  per  cent,  by  weight  of  the  oxide  of  either  lead, 
tin  or  zinc.  On  sending  a  current  of  electricity  through 
this  bath,  aluminium,  together  with  the  metal  of  the 
added  oxide,  is  deposited  at  the  cathode. — B.  T. 


Improvements  in  the  Production  of  Aluminium  and 
Aiuminiutn  Jlronzc.  II.  Oratzel,  Bremen.  Eng.  Pat. 
14,325,  Nov.  23,  1885.     (id. 

See  p.  608. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES 
AND  EXTRACTS. 

Reactions  ufBrucinc.    H.  Beckurts.    C'hem.  Zeit.  10,  SI. 

Brucine  dissolves  in  chlorine  water  with  a  red  coloura- 
tion due  to  the  formation  of  a  dichloro-derivative,  ob- 
ta,ined  on  evaporation  as  a  redbrown  amorphous  pow- 
der. The  colouration  disappears  on  addition  of  excess 
of  the  chlorine  water,  but  is  restored  when  this  excess 
is  driven  off.  Bromine  water  forms  when  added  to 
solutions  of  brucine  salts  a  yellow  amorphous  precipitate 
of  the  tribromide,  decomposed  by  warming  with  water 
into  brucine  hydrobriimide  ami  dibromobrucine. 

The     strychnine    reaction — namely,    the     blue-violet 
colouration,  witli  sulphuric  acid  and  ano.xidising  agent — 
does  not  occur  with  brucine,  as  oxidation  supervenes. 
—V.  H.  V. 

Pscudomorphiiie.     O.  Hesse.     Annalen,  235,  -20. 

PoLSTORFF  has  deduced  for  pseudomorphine  or  oxydi- 
morphine  the  formula  C^^H-oNoO,-,  from  deteriuin.-itioiis 
of  the  quantity  of  it — namely,  eighty  per  cent.,  formed 
by  the  oxidation  of  morphine  by  potassium  fcrricyauide 
in  alkaline  solutions.  lie  did  not,  however,  examine 
as  to  how  far  the  specimens  used  were  free  from  jiseudo- 
morphine,  or  as  to  the  possibility  of  the  conversii)»  of 
morphine  into  pseudomorphine  by  exposure  of  the 
alkaline  solution  to  the  air.     xV.voiding  these  sources  of 


error  the  author  has  repeated  the  experiment,  and  found 
the  yield  of  jiseudoniorphine  to  be  SS'4  per  cent.  The 
reac'lion  is  as  follows  :—2C, -Hi  jNOs-fO  =  C,-Hj,N03. 
C,-H,sNOa-f  H.O.— V.  H.  V. 


Saccharine  as  an  Antiseptic.     V.  Adncco  and  H.  Mosso. 
Gaz.  Chim.  Turin,  1886. 

EXPEEI.MENTS  are  quoted  to  show  that  saccharine  (ben- 
zoylsulphonicimide)  acts  as  an  antiseptic  in  fermenta- 
tions of  .sugar,  wine  and  milk.  Pciitoiiisatiou  .and 
diastasis  are  retarded.  It  possesses  medicinnl  v.'Uue  in 
cases  of  diabetes  mcllitus,  and  also  of  abnormal  ]>rocesses 
in  the  stomach.  It  is  also  useful  for  certain  disinfecting 
processes  in  the  intestines. — V.  H.  V. 


Improvements  in  Acid  Bases  for  Aerated  and  other 
Bevernges  and  Tonics.  A.  G.  Brookes.  Eng.  Pat. 
14,002,  Nov.  7,  1885. 

This  invention  con.sists  in  mixing  lactic  acid  with  2  per 
cent,  of  lactate  of  lime  and  traces  of  gluten,  gum,  colour- 
ing matter  and  sulphate  of  lime  with  water,  sugar,  or 
syrups,  for  use  as  above. — T. 


A  Process  for  the  Manufacture  of  Oxyquinoline  Carbon- 
ates. J.  Y.  .Johnson,  Middlesex.  l'"rom  Dr.  F.  von 
Heyden,  Nachfolger,  Radebeul,  near  Dresden.  Eng. 
Pat.  10,280,  August  11,  1S86. 

This  invention  has  for  its  object  the  production  of  o.xy- 
quinoline  carbonates  by  treating  alkaline  oxyquinolines 
and  earlhy  alkalis  at  a  high  temperature  with  carbonic 
acid  under  pressure — viz.,  1.30°  to  1.50°  C.  The  con- 
version takes  place  quantitatively  according  to  the  equa- 
tion— 

CaHsN(ONa)-fCOo  =  C,H,N(OH)CO,Na 


Quinophcnol 
sodium  carbonate. 


— T. 


XXn.— GENERAL  ANALYTICAL  CHEMISTRY.* 

On  the  Tcstinq  of  Brown  or  Pale  Brown  Mincnd  Oils. 
H.  H'ager.     Pharm.  C.  H.  N.F.  7,  307. 

(1.)  A  .Ml.VTlT.E  of  2cc.  of  the  mineral  oil  with  2cc.  of 
petroleum  spirit  and  4cc.  of  water  is  vigorously  shaken  in  a 
test  glass  at  the  ordinary  temperature,  and  allowed  to 
stand.  If  the  oil  is  pure  or  is  adulterated  only  with 
resin  oils,  an  immediate  separation  occurs,  and  after  a 
few  hours  two  approximately  equal  layers  are  formed. 
The  surface  of  contact  of  the  layers  may  be  turbid,  but 
should  not  be  more  than  5mm.  thick.  If  fatty  oils  are 
present,  three  layers  are  formed,  the  relative  bulk  of 
which  changes  after  three  or  four  hours.  The  lowest 
aipicous  layer  is  very  turbid,  the  uppermost  layer  oily 
and  somewhat  translucent,  and  the  intermediate  Layer 
emulsive  or  milky.  If  the  uppermost  Layer  is  also  ndlky 
or  cmul>ivc,  adulterations  of  a  soapy  nature  are  present. 

(2.)  In  order  to  ascertain  whether  resin  oils  arc  present 
a  mixture  of  2cc.  of  the  mineral  oil,  with  2cc.  of  petioleum 
spirit,  4cc.  of  water,  and  Ice.  of  10  per  cent,  ammonia,  is 
vigonnisly  shaken.  If,  after  ,an  hour  or  two,  two  e(iual 
layers  are  formed,  of  which  the  ujiper  oily  one  is  trans- 
lucent or  clear,  and  the  lower  aqueous  layer  has  no 
milky  appearance,  the  oil  is  jmre.  But  if  either  two  or 
three  layers  arc  formed,  of  which,  after  from  live  to  ten 
hours,  one  or  more  possess  an  emulsive  or  milky  appear- 
ance, then  resin  oils  are  present. 

(3. )  The  fatty  oils  are  .saponified  by  Iieating  with  a 
caustic  alkali  and  (iO  per  cent,  alcohol.  The  soap  is 
dissolved  in  00  percent,  alcohol,  the  solution  evaporated, 
decomposed  with  dilute  sulphuiic  or  hydrochloric  acid, 
and  the  fatty  acid  collecteil  on  a  moistened  liltcr. 

(4.)  The  separation  of  resin  oils  is  cllocted  by  shaking 
with  89  to  90  per  cent,  alcohol  at  25  to  30°.     Twenty 

*  Tbe  woodcut  on  page  .5.^0  of  the  October  number  of  tliis 
Journal  was  unfortunately  placed  upside  down  in  arranging 
the  type  in  pages. 
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parts  of  the  hike-warm  alcohol  dissolve  1  part  of  resin 
oil.  After  evaponitioii  of  the  alcohol  the  extracted  resin 
oil  has  a  specific  rrravity  of  0  9j  to  098,  or  is  sometimes 
even  heavier.  Its  eoiuposition  may  be  ascertained  by  tlie 
usual  methods. — .S.  Y. 


Detection  of  Arsenic  in  Hydrochloric  Acid  mid  Metcdlic 
Copper  (Rcinselis  Test  for  Arsenic).  H.  Hager. 
riiarm.  C.  H.  1SS6,  7,  439. 

Mktalmc  COrrEE,  used  for  the  removal  of  arsenic  from 
livdrochloricacid,  must  present  a  perfectly  clean  metallic 
surface  ;  the  presence  therein  of  arsenic  is  not  of  impor- 
tance, as  the  arsenide  of  copper  is  not  attacked  by  the 
hydrochloric  acid.  In  order  to  recognise  the  presence  of 
.arsenic  in  copper,  a  few  drops  of  anjiiionia  are  poured 
upon  the  metal,  ami  the  action  allowed  to  proceed  for 
half-an-hoiir ;  the  surface  is  then  waslied  with  water, 
and  the  stain  formed  is  then  dried  witli  linen.  Acetic 
acid  is  then  poured  upon  the  stain,  and  allowed  to 
remain  for  10  minutes  ;  the  surface  is  then  washed,  and 
the  stain  rubbed  witli  linen.  Tlie  presence  of  arsenic  is 
roxealed  by  the  appearance  of  a  grey  stain,  easily  recog- 
nised under  a  lens. — V.  II.  V. 


Detection  of  Free  Sulphuric  Acid  in  Aluminium  Sul- 
phate.    H.  lliiger.     Pharm.  C.  H.  1SS6,  7,  440. 

In  order  to  detect  the  presence  of  free  sulphuric  acid  in 
aluminium  sul|diate,  the  tinely-jiowdered  salt  (about 
O'i'jgrm.  )is  added  to  a  previously-warmed  mi.'cture  of 
2  drops  of  gurjun  balsam  and  .Sec.  of  acetic  acid  ;  on 
warming,  a  bright  blue,  with  traces  of  acid,  or  a  daik 
blue  colouration  in  the  case  of  larger  quantities,  results. 
The  presence  of  free  aluminium  liydroxido  is  detected 
Jiy  adding  the  crystalline  .salt  to  two  parts  of  water;  a 
milky  solution  is  formed. — V.  H.  V. 


Anahjsis  of  Pejifone.     G.   Bodlauder.     Chem.  Zeit.   10, 

210—217. 
The  author,  after  alluding  to  the  ctiticism  of  Konig, 
describes  his  method  for  the  estimation  of  peptones  as 
follows  : — 5 — lOgrms.  of  the  substance  are  dissolved  in 
SOOcc.  water  and  5cc.  of  acetic  acid  added.  The  precipi- 
tate formed  is  collected  on  a  weighed  filter-paper,  washed 
vitli  hot  water,  dried,  and  weighed.  This  weight,  less 
that  of  the  ash  obtained  on  incineration,  gives  the  quan- 
tity of  insoluble  .albumen.  The  filtrate  and  wash-water 
are  collected  and  divided  into  two  equal  portions, 
of  which  one  is  saturated  with  .sodium  sulphate,  which 
precipitates  the  soluble  albumen  or  propeptone.  The  pre- 
cipitate is  collected  on  a  weighed  filter,  wa.shed  with  a 
saturated  solution  of  sodium  sulphate,  dried,  and 
weighed.  The  weight  of  the  precipitate,  less  that  of  the 
ash,  gives  the  proportion  .of  the  soluble  albumen.  The 
other  half-portion  is  treated  similarly  with  ammonium 
sulphate,  whereby  the  proporlion  of  mesopeptone  is 
obtained.— V.  H. 'v.         

General  Applicability  of  Kjcldald's  Method  for  E.itinHi- 
tion  of  JS'Uror/cn.  V.  Arnold.  Arch.  I'harm.  24,  785. 
Kjeldaiii.'.s  method  for  estimating  nitrogea  is  applic- 
able to  the  case  of  substances  containing  nitrogen  as 
cyanogen,  or  an  ccygenatcd  grouping,  provided  that  the 
substance  before  treatment  with  sulphuric  acid  be  boiled 
in  the  former  ease  with  sugar,  and  in  the  latter  with 
some  substance  suili  as  benzoic  acid,  which  will  combine 
with  the  nitric  acid  set  free  by  the  sulphuric  acid.  Ex- 
periments proved  that  in  presence  of  the  above-mentioned 
sub.stances,  or  of  mercury  or  copper  sulphates,  this  pro- 
cess is  applicable  for  all  kinds  of  nitrogen  compounds. 
Further,  in  the  case  of  alkaloids,  a  jireliminary  oxidation 
by  potassium  permanganate  is  not  necessary. — V.  H.  Y. 


Ddermincction  of  Nitric  Acid  as  Ammonia.  E.  Reichardt. 

Arch.  I'harm.  24,  798. 
In    the   determination   of    nitric   acid   in   the   form   of 
ammonia  by  reduction  with  zinc  and  iron  in  presence  of 


alkali,  a  ditiiculty  is  experienced  in  the  presence  in  the 
alkali  of  uitr.ates,  added  by  the  manuf.actnrer,  to  produce 
a  white  product.  This  may  be  obviated  by  fusion  of  the 
alkali  and  addition  of  a  small  (juantity  of  zinc  dust  until 
a  test  portion  removed  no  longer  gives  the  brucine  re- 
action of  the  nitrates.— A'.  H.  V. 


Determination     of    Carbon    in    Orr/anic    Substances    in 
Aqueous  Solution.     Zeits.  Itubcnzucker,  Ind.  36,  754. 

The  values  obtained  for  the  carbon  in  organic  substances 
when  oxidised  by  chromic  acid  solution  are  frequently 
afl'ected  by  the  presence  of  chlorine  coiupoumls,  evolving 
under  these  conditions  chlorine,  which  is  absorbed  by 
the  potash  apparatus.  This  may  be  avoided  by  inter- 
posing in  the  calcium  chloride  tube  of  Hose's  absoijitiou 
apparatus  a  layer  of  dried  and  llnely-powdered  metallic 
antimony,  and  by  conducting  the  analysis  sulliciently 
slowly.  Ex])eriments  with  acetic,  stearic,  and  phthalie 
acitls  gave  satisfactory  results.— V.  H.  \. 


C. 


A  New  Apparedus  for  Determining  Meltiui/  Points. 
F.  Roth.     Ber.  19,  1970— 1972. 

The  apparatus  consists  of  n  small,  round-bottomed  flask 
A,  with  a  long  neck  15.  The  tlask  is  05i[im.  diam.,  the 
neck  200mm.  long  and  28mm.  wide.  Into  the  neck  a 
glass  tube  C  is  .sealed,  closeu  at  its  lower  end.  which  is 
ITmm.   from    the   bottom   of   the     round-bottom  Mask. 


This  tube  has  a  diameter  of  15mm.  Near  the  top 
of  the  neck,  a  side  tube  D,  Ilmm.  wide,  is  fused 
on,  which  has  a  small  perforation  at  the  side.  A  hollow 
stopper  E  fits  into  this  with  a  similar  perforation. 
Before  use  the  flask  is  filled  to  the  mark  F  with  cone. 
H^SOj.  The  hollow  stopper  is  turned  until  the  two  side 
openings  coincide.  Tlie  sulphuric  acid  on  heating 
rises  in  the  outer  vessel  and  converts  the  inner  vessel  in 
which  the  thermometer  and  the  substance  is  placed  into 
an  air-bath  of  nearly  constant  temperature.  From  a 
series  of  experiments  the  author  finds  that  with  this 
appai-atus  no  correction  for  difference  of  temperature  of 
the  mercury  column  is  required. — J.  B.  C. 


DeJujdromorphine  (Oxi/dimorphine).      J.    Donatli.       .J. 
Prakt.  Chem.  1886,  559—560. 

After  giving  a  short  history  of  dehydromorpliine  and 
its  artificial  preparation  from  morphine,  the  author  adds 
his  own  observations  on  the  proiicrties  of  these  two 
bodies.  They  may  be  distinguislied  by  the  following 
reaction  : — Dehydromorphine  is  mixed  with  S  drops  of 
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BSOi  (2  vol.  cone.  H0SO4  and  1  vol.  H.,0)  and  gently 
warmed  until  acid  vapours  are  evolved.  The  liquid 
assumes  a  bluish-sreen  colour.  Diluted  with  water  the 
solution  changes  to  rosered,  which,  on  the  addition  of 
an  oxidi-sinj;  agent  (1—2  drops  cone.  HNO3,  of  I  drop  of 
a  sidution  of  1  part  XaNO;  and  20  parts  H-^O  or  1  ilrop 
of  NaClO  solution),  changes  to  deep  violet.  Morphine, 
on  tlie  other  hand,  treated  in  t!ie  same  way,  gives  a  red, 
on  further  heating  a  dirty  hrown,  on  dilution  a  reddish 
colour,  and  on  oxidation  a  heautiful  cherry  red.  The 
following'  reactions  are  common  to  both  substances  : — 
I'ejCl,;  ;,'ives  a  brownish-green  ;  cimc.  HXOa  a  blood-red, 
Friihde's  reagent  (cone.  ILSOj,  containing  niolybdic 
acid)  a  violet  colouration.  They  also  reduce  iodic  acid 
when  other  acids  are  absent. 

The  yield  of  dehydromorphine,  according  to  I'olstorirs 
method  of  jireparation,  is  U:i  per  cent.  Like  morphine, 
it  dissolves  in  hot  amvl  alcohol.  The  hydrochloride  is 
soluble  in  water  aiul  alcohol,  though  less  readily  in 
hot  alcohol  than  morphine.  A  1-per-cent.  aqueous  solu- 
tion  of  the  hydrochloride  dissociates  on  standing.  The 
specilic  rotatory  power  of  tlie  anhydrous  hvdrochloride 
is-103  13°.— J.  k  C. 


Two  I2e-actio)is  for  Morphine.     J.  Donath.     .1.   Prakt. 
Chem.  1S8G,  .")G3— 5(35. 

A  SMALL  QUAXTITV  (Inigrm.)  of  finely-povdered  mor- 
phine is  rubbed  with  8  drops  cone.  H.jSOj  in  a  porcelain 
basin,  a  little  potassium  arsenate  added,  and  tlie  whole 
well  mixed.  On  heating  the  mixture  until  acid  vapours 
'')egin  to  escape,  a  violet-blue  colour  is  formed  which,  on 
further  heating,  changes  to  dark-brownish  red.  On 
carefully  diluting  with  water  a  reddish  colouration  is 
produced,  which,  on  further  dilution,  changes  to  green. 
If  chloroform  is  shaken  with  this  liquid,  the  former  is 
coloured  violet.  Ether  acts  in  the  same  way.  Dehydro- 
morphine mixed  with  sulphuric  acid  and  potassium 
arsenate  produces  a  dirty-green  colour,  on  heating  a 
brown,  and  on  dilution  with  water,  a  deep  green.  This 
latter  solution,  however,  does  not  colour  chloroform. 
Another  reaction  of  morphine  is  as  follows :— A  small 
quantity  of  morphine  is  rubbed  with  8  drops  of  cone. 
H^SOj.  On  the  addition  of  a  drop  of  a  solution  of  1  ]iart 
KCIO,,  in  50  parts  cone  IKISO4,  a  beautiful  grass-green 
colouration  is  formed,  and  at  the  cdjje  of  the  liquid  a 
faint  rose  red.  Dehydromorphine  under  the  same  con- 
ditions gives  a  brownish-green  colour. — J,  B.  C. 


Oil  the  Diphenylamine  Reaction  in  Milk  Analysis.    J. 
Szilasi.     Itep.  Anal.  Chem.  6,  i^d- 

The  author's  method  is  a  more  rapid  one  tlian  that  of 
J.  Herz.  {Chem.  Zcit.  Rep.  10,  172).  A  little  ndlk  is 
dropped  by  means  of  a  glass  rod  into  about  Ice.  of  a 
solution  of  diphenylamine  ;  colouration  occurs  at  once  or 
after  a  time,  according  to  the  quality  and  quantity  of 
tlie  water  added  to  the  milk.  An  addition  of  2.5"per 
cent,  of  Buda  Pestb  water  containing  lOmgriu.  XjO-,  to 
the  litre,  is  not  recognisable  by  this  method,  but  o'per 
cent,  of  a  bad  water  gives  a  distinct  reaction. — S.  Y. 


Method  of  Dislinquishing  between  Genuine  and  Artijicial 

Butter.  C.  Yirchow.  Rep.  Anal.  Chem.  6,  489. 
When  butter  is  in  an  advanced  state  of  decomposition 
the  limits  for  the  fatty  acids,  obtained  by  Meissl's 
methnd,  and  hitherto  accepted  as  correct,  are  too  high. 
Meissl  has  taken  27cc.,  Scndtner  24-25cc.,  liirubaum 
24-9CC.,  and  the  Society  of  Bavarian  Chemists  26cc.,  of 
deci-normal  caustic  soda  .solution  as  the  minimum. 
The  characteristics  of  (dd  artificial  butter  are  :  Tallow- 
like or  bard  consistency,  slight  smell  and  taste,  the  fat 
when  melted  remains  turbid  either  permanently  or  for 
a  long  time,  and  is  only  imperfectly  .^aponiliable, 
yielding  a  very  fluid,  milky  soap  ;  a  solution  in  ether 
remains  clear  under  c<mditions  in  which  a  similar  solu- 
tion of  the  fat  of  genuine  butter  would  give  a  crystal- 
line precipitate  (diurin, pidmilin).  The  ranciility'is  de- 
termined by  titrating  with  deci-normal  caustic  soda  and 


phenolphthalein,  a  solution  of  5grms.  of  the  melted  fa* 
dissolved  in  lOcc.  ether  togetlier  with  20ec.  of  absolute 
alcohol.  Samples  which  have  a  strong  smell  of  butter, 
and  which  do  not  po.s.sess  the  characteristic  properties 
of  artilicial  butter,  if  very  rancid  contain  compara- 
tively little  free  fatty  acid,  (ireat  rancidity  is. a  sign 
of  considerable  decoinposi'ion  of  the  glycerides  of  the 
so-called  volatile  fatty  acids,  and  the  quantify  of  butyric 
acid  is  lessened  by  volatili.sation  or  further  decomposi- 
tion of  it.  Hence,  very  marked  rancidity  is  a  safe  indi- 
cation of  old  genuine  as  opposed  to  old  artilicial  butter. 
No  definite  relation  between  the  rancidity  and  amount 
of  fatty  acid  could  be  foun<l.  In  Swit/erland  the  sale 
of  rancid  butter  containing  much  mould  and  bacteria, 
is  rightly  forbidden  as  "spoilt,"  but  it  cannot  be  con- 
demned as  "artilicial  butter."  If  greatly  decomposed, 
the  ranciditv  of  the  sample  should  invariably  be  deter- 
mined.— E.  E.  B.  

SrparcdioH  of  Nickel  anil  Cobalt.     Bietro  tiucci.     Gazz. 
Chim.  18S6,  207. 

The  qualitative  separation  is  effected  by  fusing  the 
sulphides,  precipitated  by  ammonium  sul)dii<le  and 
insoluble  in  hydrochloric  aci<l,  with  potassium  nitrate  in 
a  porcelain  crucible,  boiling  the  fuseil  mass  with  water- 
washing  the  oxides  and  treating  them  on  the  water, 
bath  with  dilute  nitric  acid  {sp.  gr.  1'2).  The  oxide  of 
nickel  is  rapidly  and  completely  dissolved,  and  the 
cobalt  oxide  left  behind.— S.  Y. 


Detcrminntion  of  Phenol  in  Crude  Carbolic  Acid.    J. 
T6th.     Zeits.  Anal.  Chem.  25,  IGO— 104. 

The  method  employed  is  a  modification  of  Koppes- 
chaar's  (Zcits.  Anal.  Chem.  15,  233),  which  depends  on 
the  formation  of  tribromoi)heiiot,  and  is  as  follows:  20cc. 
cvudecarbolic  acid  are  placed  in  a  lieaker  and  treated  with 
20cc.  concentrated  potassium  hydrate  of  s]i.  gr.  1  "25 — 1  '30, 
well  mixed,  and  allowed  to  remain.  At  the  end  of  about 
half  an  hour  it  is  diluted  with  water  to  250cc.  This 
causes  the  tarry  matters  to  separate  out  on  the  top  of  the 
liquid,  and  they  can  be  easily  separated  by  filtration.  The 
residue  is  washe<l  with  hike-warm  water,  until  the  wash- 
ings have  no  alkaline  reaction.  The  filtrate  ami  wash- 
ings are  very  slightly  acidified  with  hydrochloric  acid, 
and  diluted  to  three  litres.  The  strong  dilution  is  neces- 
saiy,  as  the  solution  for  titration  must  not  contain  more 
than  O'lgrm.  phenol  in  25cc.  oOcc.  of  this  scdution  are 
then  decomposed  with  LjOcc.  bromine  solution  (2  Olgi-ms. 
.sodium  bromate  and  G'959grms.  sodium  bromide  in  one 
litre)  and  occ.  strong  hydrochloric  acid.  At  the  end  of 
twenty  minutes  lOcc.  iodine  solution  is  added  (12.')grms. 
in  one  litre),  and  after  standing  five  minutes  a  little 
starch  solution  is  added,  and  the  excess  of  iodine 
titrated  with  sodium  thiosulphate  (9'763grius.  in  one 
litre  =  5grnis.  iodine). — G.  H..M. 


Detection  of  Sftlici/lic  Arid  in.  Beer  and  Wine.     ROse 
Archiv  fUr  Hygiene,  1886,  127. 

If  beer  or  wine  contains  only  a  small  ([uantity  of 
salicylic  acid,  other  substances  are  removed  on  shaking 
with  ether. .which  hide  the  reaction  of  the  acid  with 
ferric  chloride.  Thjs  error  may  be  diminished  by 
shaking  lOOcc.  beer,  which  has  been  acidified  by  the 
addition  of  5cc.  dilute  sulphuric  acid,  in  a  separating 
funnel,  holding  200cc.  with  a  mixture  of  eijual  parts 
of  ether  and  petroleum-ether.  The  aqueous  layer  is 
drawn  off  and  the  ethereal  solution  ]ioured  from  the, 
neck  of  the  funnel  through  a  filter  into  a  small  flask. 
The  ether  and  the  greater  portion  of  the  petroleum- 
ether  is  then  distilled  oil',  and  the  hot  residue 
thoroughly  shaken  with  3 — 4cc.  water.  A  few  drop.s  of 
a  dilute  solution  of  ferric  chloride  is  then  added,  with 
gentle  shaking,  and  the  liquid  filtered  through  a 
filter  moistened  with  water,  Avhich  onlv  allows  the 
aqueous  solution  to  pass  through.  On  addition  of  the 
ferric  chloride  the  petrokum-efher  is  coloured  deep 
yellow,  owing  to  the  formatiim  of  an  iron  compound 
with  the  resin  of  the  hop.     If  salicylic  acid  is  absent  the 
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filtiMte  is  almost,  completely  colourless  with  a  very 
sli;;:ht  tinse  of  yellow,  sliowinc;  that  no  trace  of  tannic 
aciil  is  taken  np.  If,  however,  only  a  trace  of  salicylic 
acid  is  present,  the  hitrate  is  at  once  coloured  the  well- 
known  violet.  It  is  ])ossible  in  this  way  to  detect 
(I  (lOOljjrm.  of  acid  in  one  litre  of  beer. 

In  examining  a  wine  the  mixture  of  ether  and 
petroleum-ether  takes  up  a  small  amount  of  tannic 
acid  from  the  wine.  The  presence  of  salicylic  acid 
can  then  only  be  detected,  provided  an  extremely 
small  trace  of  tannic  acid  is  present.  It  is  necessary, 
if  the  aqueous  solution  after  .addition  of  ferric  chlcuide 
shows  the  tannic  acid  reaction,  to  again  acidify  with 
sulphurous  acid,  dilute  with  water  to  oOcc. ,  and  once 
more  shake  with  an  equal  volume  of  ether  and 
petroleum-ether.  If  salicylic  acid  is  present  the 
characteristic  colour  reaction  is  obtained  by  distilling 
ofl'  the  ether  mixture  from  the  second  agitation,  and 
adding  ferric  chloride  to  the  aqueous  solution  of  the 
residue  as  before.  The  tannic  acid  remains  entirely  iu 
the  aqueous  layer  in  the  separator.  With  red  wines 
eontainiug  a  quantity  of  tannic  acid  OOOO'Jgrm.  salicylic 
acid  per  litre  wine  can  still  be  detected.— (i.  H.  M. 


On  some  Simple  Methods  of  Distinr/iiisJiinr;  br.tuv.cn 
Silver,  Nickel,  and  Tin  when  deposited  in.  Thin  Laijivs 
onMetallie Ubjcrts.  L.  Loviton.  J.  Pharm.  Chim.  14,  i'2.'. 

The  detection  of  electro-deposited  metals  by  the  ordinary 
methods  is  frequently  ditiicult  on  account  of  the  very  small 
quantity  present,  and  the  occ;isional  presence  ot  the 
deposited  metal  as  a  com|)onent  of  the  alloy  on  which 
the  deposit  is  formed.  The  following  methods  are 
recommended  by  the  author  : — 

I.  A  small  piece  of  the  substance  is  held  in  the  oxidising 
llame  of  a  IJunsen  burner  and  the  changes  of  colour  of 
the  surface  observed. 

(1.)  Nickel:  (<(),  Greyish-yellow  colour ;  (h),  violet 
retlection  ;  [c),  blue  colour  with  strong  black  rellcction 
(characteristic)  ;  (r/),  uniform  grey  colour  with  green 
rellcction. 

(2.)  Tin:  {«),  Faint  greyish-yellow  colour;  [b],  light 
violet-blue  reHection,  very  transitory  ;  (c),  grey  colour, 
spotted  surface  ;  (d),  wrinkled  surface  with  yellow  spots. 

(.3.)  Silocr:  (a).  Nothing  visible  to  naked  eye;  (h), 
small  yellow  spots ;  (c),  more  rapid  change  to  uniform 
grey  with  white  spots  ;  wrinkled  greyish-yellow  surface. 

II.  The  object  is  placed  a  few  minutes  in  a  boiling 
concentrated  solution  of  common  salt. 

(1.)  Nickel:  Reddish  blue  colour  after  ten  minutes. 
(2.)  Tin:  Almost  imperceptible,  faint  grey  colouration. 
(3. )  Silver  :  Unaltered. 

Similar  results  are  obtained  with  hydrogen  peroxide 
to  which  a  little  powdered  manganese  dioxide  is  added. 

III.  The  object  is  placed  in  warm  dilute  ammonium 
sulphide. 

(I.)  Silver  :  The  surface  is  blackened. 
(2.)  I'in  :  The  deposit  is  dissolved. 
(3.)  Nickel:  Unaltered.— S.  Y. 


.Journal,  vol.  iv.  ]>.  420.  The  present  issue  of  the 
Second  Edition  of  Vol.  II.  takes  the  form  of  an  octavo 
volume,  bound  in  cloth,  containing  Preface,  Table  of 
Contents,  and  573  pages  of  subject  matter.  Tables  of 
Errata  for  Vols.  I.  and  II.,  and  an  Alpliabetical 
Inde.x.  The  work  is  illustratEd  by  seventeen  wood- 
cuts. The  following  concise  Abstract  of  the  Con- 
tents of  this  volume  will  give  a  sufficiently  clear  idea 
of  the  extent  of  the  ground  covered,  as  well  as  of  the 
mode  of  treatment  adopted  : 

Gexeeal  Cii.\r.\ctei!s  of  Fixed  Oils  and 
Fats. — Extraction  and  Purification  of  Fixed  Oils 
and'  Fats ;  Physical  Properties  of  Fixed  Oils  and 
I'^ats  ;  Constitution  and  Chemical  Properties  of 
Fatty  Oils  and  Wa.xes  ;  Classification  of  Fatty  Oils, 
etc. ;  Examination  of  Fixed  Oils  for  Foreign 
Matters;  Identification  of  Fixed  Oils;  Special 
Characters  and  Modes  of  Examining  Fatty  Oils, 
etc.  ;  Examination  of  Lubricating  Oils  ;  Higher 
Fatty  Acids  ;  Soaps  ;  Glycerin ;  Cbolesterin. 
Hydrocarbons. — Tabular  Arrangement  of  Hydro- 
carbons in  Series  ;  Destructive  L)istillation  ;  Crude 
Oily  Products  of  Dry  Distillation  ;  Tars  ;  Crude 
Hydrocarbons  of  Miner.d  Origin  ;  Bitumens  ;  Petro- 
leum and  Shale  Products ;  Terpenes  and  their 
Allies  ;  Benzene  and  its  Homologues  ;  Naphthalene 
and  its  Derivatives  ;  Anthracene  and  its  Associates. 
PiiE>fOLs.— Monohydric  Phenols  ;   Dihydrio  Phenols. 


J13cto  T5ook.s. 

Commercial  Organic  Analysis  :  A  Treatise  on  the 
Properties,  Modes  of  Assaying,  and  Proximate 
Analytical  Examination  of  the  various  Organic 
Chemicals  and  Products  employed  in  the  Arts, 
jManufacture.s,  Medicine,  etc.  ;  with  Concise 
^Methods  for  the  Detection  and  Determination  of 
their  Impurities,  Adulterations,  and  Products  of 
Decomposition.  By  Alfred  H.  Allen.  F.I.C, 
F.C.S.,  Public  Analyst  to  the  West  Fading  of 
Yorkshire,  the  Northern  Division  of  Derbyshire, 
and  the  Boroughs  of  Sheffield,  Chesterfield,  Don- 
caster,  Wakefield,  etc.  Second  Edition,  Revised 
and  Enlarged.  Vok  II.  :  Fixed  Oils  and  Fats, 
HydrocarboiLS,  Phenols,  etc.  London  :  J.  &  A. 
Churchill,  11,  New  Burlington  Street.     1886. 

The  notice  of  the  appearance  of  the  Second  Edition 
of  Vol.  I.  of  this  valuable  work  will  be  found  in  this 


Report  on  Experiments  m.\de  to  Test  the  Ger- 
mination and  Growth  of  Farm  Seeds  in  Various 
Mixtures  of  Garden  Soil  and  Basic  Ci.\der. 
By  J.    M.  H.   MuNRO,  D.Sc,  F.C.S.,  College   of 
Agriculture,  Downton,  Salisbury.    Eiglit  pages  8vo. 
Middlesborough  :  Daili/  Ej-change  Office,  ISStl. 
This  report  is  supplementary  to  a  previous  one  on 
the  Manurial  Value  of  Basic  Cinder,  by  the  author 
and   Professor  Wrightson,  and  contains  experiments 
which  tend  to  show  that  the  popular  belief  in  an 
injurious  influence  exercised  on  vegetation  by  pro- 
toxide of  iron  in  the  soil,  has  no  basis  in  fact.    An 
abstract  is  given  on  p.437. 


A  Systejiatic  Handbook  of  Volumetric  Analysis 
ON  THE  Quantitative  Estimation  of  Chemical 
Substances  by  Measure,  Applied  to  Liquids, 
Solids,   and  Gases.      Adapted   to  the  Require- 
ments of  Pure  Chemical   Research,   Pathological 
Chemistry,  Metallurgy,  Manufactiu'ing  Chemistry, 
Photography,  etc.,  and  for  the  Valuation  of  Sub- 
stances used  in  Commerce,  Agriculture,   and  the 
Arts.    By  Francis  Sutton,  F.C.S.,  F.I.C,  Public 
Analyst  for  the  County  of  Norfolk;  Corresponding 
]\[ember    of     the    Austrian    Apotheker    Verein, 
Vienna ;    Consulting     Chemist    in    the    Norfolk 
Chamber  of  Agriculture ;  etc.,  etc.     Fifth  Edition. 
London :  .1.  &  A.  Churchill,  New  Burlington  Street. 
1886. 
Octavo  Volume,  bound  in  cloth,  containing  Preface, 
Tables  of  Contents   of  the  Atomic  Weights   of  the 
Elements,  and  of    Abbreviations  and  Explanations, 
followed  by  483  pagesof  subject  matter  and  eight  pages 
of  Alphabetical  Index.      With    the  text  are  inter- 
spersed ninety  wood  engravings.    The  work  is  divided 
into  seven  part.s.     P.\rt  1.  deals  with  General  Prin- 
ciples, Instruments  employed.  Preparation  of  Normal 
Solutions  in  General  and  Direct  and  Indirect  Pro- 
cesses of  Analysis.     Part  II.  is  devoted  to  Alk.\li- 
metry;  Indicators  used  ;  Titration  of  Alkaline  Salts; 
Alkaline  earths  ;  Ammonia  ;  Acidimetry  ;    Estima- 
tion  of    Combined    Acids   in    Neutral    Salts,    etc. 
Part  III. :   Methods  of  Analysis,  mainly  based  on 
Oxidation  and  Reduction.    Part  IV. :  Analysis  by 
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Precipitation ;  Precision  in  Colour  Reactions  ;  The 
Colorimeter.  Part  V.  :  Antimony,  Arsenic,  Barium, 
Bismutli,  etc.  ;  Chlorine,  Bromine,  Chlorine  Gas  and 
Bleach,  Ferro-  and  Ferricyanides,  Sugar,  Phosphoric 
Acid  and  Phosphates,  Nitrogen  as  Nitrates,  etc. 
Appendix  to  Part  V.  :  Boric  Acid  and  Borates ; 
Oils  and  Fats,  Glycerin,  Phenol,  Carbon  Di.sulphide, 
etc.  Part  VI.  :  Analy.sis  of  Urine  and  of  Potable 
Waters  and  Sewage  ;  Water  Analysis  without  (Jas 
Apparatus  ;  Table  of  Calculations,  etc.  Part  YII.  : 
Volumetric  Analysis  of  Gases ;  Gases  e.stimated 
Directly  and  Indirectly  ;  Analj'sis  of  Air  and  Carbon 
Dioxide  ;  Imiirovements  in  Gas  Apparatus  ;  Simpler 
Methods  of  Gas  Analysis,  etc. 


Die  Glycoside.  Von  Dr.  0.  .Tacobsen,  Prof,  der 
Cbeniie  au  der  Universitiit,  liostock.  1887.  Bres- 
lau  :  Verlag  von  Eduard  Trewendt.  liOndon  : 
H.  Grevel  A  Co.,  33,  King  Street,  Covent  Garden. 

8vo  VOLUME,  bound  in  cloth,  containing  174 
pages  of  subject  matter,  including  also  an  Alpha- 
betical Index  and  94  pages  of  Bibliographic 
Notices,  giving  the  entire  literature  of  the  subject. 
This  work  is  reprinted  from  the  Eiicyklopadie  der 
Naturwissenschaften.  It  commences  with  a  defini- 
tion, followed  by  methods  for  the  isolation 
and  purification  of  the  glucosides,  ne.^t  following 
methods  for  the  artificial  prei)aration  of  certain 
glucosides.  A  concise  work  of  this  description,  with 
complete  bibliographic  notices,  seems  calculated  to 
render  great  service  to  manufacturing  chemists  in- 
terested more  especially  in  dyewood  extracts,  dye- 
woods,  fine  chemicals  and  the  vegetoalkaloids. 

TRADE,  TARIFF  AND  CUSTOMS  NOTICES. 
{Ahsti  acted  from  "  Hoard  of  Trade  "  and  other  Journals. J 

Holland.— Various   changes    relating  to  the    quality   of 

foreign  '*  bastard  "  sugar. 

Switzerland.— (Quintal  =  220'4Ib.).  Sulphuret  potassium 
and  myrtle  wine  (colouring)  to  pay  10  francs  per  quintal. 
Phosphate  soda,  1  franc  per  (|Uintal.  Bromide  pouissium- 
sodiuni.  2  francs  per  quintal.  Pyrites,  duty  free.  VascliiK'.  1 
franc  25  cents  per  quintal.  Extract  of  berries,  analogous  to 
syrups  mot  thickened),  with  the  addition  of  sugar  or  alcohol 
in  casks,  etc..  1(1  francs  per  quintal.  Chloride  of  anijmony,  1 
franc  per  quintal.  Disinfecting  powder,  loose  or  iu  packets 
which  can  be  examined,  2  francs  per  quintal. 

Italy.— Persulithate  iron,  with  traces  nitric  acid,  2  lire  per 
quintal.  Seeds  of  colchicum,  free.  Benzene  in  jars,  36  lire  per 
quintal  net  weight.  Carminic  acid  saccharated  for  use  as  a 
syrup,  oo  lire  per  quintal.  Tannic  acid,  containing  1  or  2  per 
cent,  impurity.  10  lire  per  quintal.  Todolo  (a  new  antiseptic 
and  disinfecting  powder),  containing  lime  and  an  essence,  10 
lire  per  quintal.  Oxide  of  lead,  containing  an  aniline  produc- 
ing a  brilliant  red,  rendering  it  similar  to  cinnabar,  7j  lire  per 
quintal,    British  coal  imports  are  t)2'5  per  cent,  of  the  whole. 

Servia.— Spirits  over  38  per  cent.  (15'%),  50  francs  per  100 
kilos.  Petroleum.  20  francs  per  lOUkilos  ;  there  are  deductions 
according  to  the  kind  of  packages.  Matches,  100  francs  per 
lOOkilos. 

Per  Cwt. 

Spain.—  £  s.  d. 

Alkalinecarbonatesandcausticalkalis  0   0 

Alum  0    0 

Arsenic,  white    0    -1 

liarytcs  0    1 

C'loiidelime 0    0 

Chromate  potash  0    4 

Hyposulphites  soda 0    i 

Borax 0    4 

Brimstone 0    0 

(irccn  copperas 0    0 

Other  kinds 0    4 

Kpsom  salts 0    0 

Sal  timmoniac 0    0 

Kitrate  potiish    0    0 

soda 0    0    11 

Sail  0    0    2\ 

Perfumery  essences 3  13    fi' 

Srenled  soap    3  13    6 

Paper,  various  kinds 4s.  od.  to  2  14    9 

Starch 0    3    SJ 

Indigo 0    4     1 

Matches,  wood  0    7    7t 

„        other  kinds  0  13    6' 
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Artificial  carbonate  of  lime,  obtained  by  chemical  process, 
and  intended  specially  for  industrial  purposes,  to  pay  6cs. 
per  lOOkilos.,  asbestos  lo  pay  Ccs.  jier  lOOkilos.,  aurin  to  pay 
3  pesetas  (!l,'od,)  i>er  lOUkilos  ,  seidlctz  powders  to  pay  1  peseta 
Socs.  per  kilo.,  bismuth  subnitrate  to  pay  lOcs.  per  kilo., 
raw  caramel,  in  barrels,  same  duty  as  foreign  sugar,  salicT late 
of  soda  (medicinal)  lOcs.  per  kilo. 


Uruguay.— Machinery  and  plant  intended  for  the  manu- 
facture of  preserved  meats  will  be  exempt  from  all  Customs 
dues :  and.  by  decree  of  February  27  last,  the  proprietors  of 
manufactories  nmst  apply  for  the  necessary  permit  for  such 
free  admission  to  the  Jlinistry  of  Finance. 


Trade  Statistics  for  October,  1S8C. 

1885.  1886. 

Imports  :  Total  value £29.677,327  £29.0.>t.3n9 

Exports;       18,674,498  18,224,823 

Foreign  and  Colonial  produce  (partly 

estimated) 5,467,923  5,3,'?9,753 

Imports :  Chemicals,  unenumeratedl       x-o  i  ir  ttinoT 

nyestufts :  Tannins /       a,-,Ub  443,l,»7 

Expoits:   Chemicals  and  Medicinal 

Preparations    615,237  601,868 


Below  arc  the  details  affecting  Drugs  and  Chemicals  ;— 
Im}iorts. 


Chemical  manufactures 
and  products  (unenu- 
meratedl     value  £ 

Alkali cwt, 

value  £ 

Brimstone    cwt, 

value  £ 

Nitre      (nitrate     of 

soda) cwt. 

Nitre     (nitrate      of 

soda) value  £ 

Nitre     (nitrate      of 

potash)       cwt. 

Nitre     (nitrate      of 

potash)       value  £ 

Quicksilver  lb. 

value  & 

Bark,  Cinchona cwt. 

,,  ,.         value  £ 

Gum  Arabic    cwt. 

,,  value  £ 

Lac,  seed,  shell,  stick, 

and  dye cwt, 

Lao.  seed,  shell,  stick, 

and  dye value  £ 

Dyes       and       tanning 
materials  :— 
Bark  (for  tanners' 

or  dyers'  use)  ....        cwt. 
Bark  (for    tanners' 

or  dyers'  use)  value  £ 

Aniline  dyes , 

Alizarin , 

Other  coal-tar  dyes        ,, 

Cochineal. cwt, 

value  £ 

Cutch  and  gambler       tons, 
„  value  £ 

Indigo cwt. 

value  .£ 

Madder,       madder 
root,     garancine, 

and  munjeet    cwt. 

Madder,       nuidder 
root,     garancine. 

and  munjeet    value  t 

Valonia tons. 

value  £ 

Oils:- 

Cocoa-nut cwt. 

.,  value  £ 

Olive    tons. 

value  £ 

Palm    cwt. 

value  £ 

Petroleum gals. 

value  £ 

Seed,  of  all  kinds tons, 

value  £ 

Train,    blubber,    and 

sperm tons. 

Train,   blubber,   and 

sperm value  £ 

Turpentine  cwt. 

„  value  £ 


Oct.  1884. 

Oct,  18SS. 

125.130 

108.779 

5,187 

6.187 

0,722 

5.044 

50.927 

16.824 

12,880 

4,559 

103,598 

291,350 

50,313 

119.767 

27,615 

31,759 

24,812 

26,099 

100,490 

154.268 

7,506 

11,382 

8,591 

12,523 

69,751 

74,251 

7,571 

7.893 

22  122 

29,466 

10,438 

9.768 

39,918 

31,289 

19,897 

8,079 

29,411 

15,201 

90 

1,087 

6.400 

2,490 

63.503 

1.61S 

33,359 


2,077 


10,818 

2,765 

22,374 

25,807 

330 

1,128 

6,988 

1,767 

36,708 

1,367 

26,584 


3.031 


Oct,  1886. 


102.722 

7.511 

4,578 

20.321 

5,907 

78,987 

34,097 

23.038 

20,060 

90,075 
8,060 
9,700 

47..S90 
0,353 

29,ii61 

11.121 
29,155 


42,202 

I8.50S 
21.649 
19,778 

I,.'?SI 

8,880 
2,873 

65,899 
817 

11,184 


1.333 


2.660 

3.184 

1.  72 

967 

925 

1.994 

19,635 

14,912 

29,398 

27,27'' 

8.6S0 

26.117 

42,067 

12,094 

36,1.39 

1,806 

1.418 

1.418 

73,020 

57,049 

.54.014 

79,979 

86,991 

81,481 

128,140 

112.291 

81,764 

6,276.171 

8,2,30,606 

5.427.0;« 

201..i90 

215.877 

158,194 

1.496 

1,C99 

1,589 

3»,9;)6 

43,491 

38,595 

2,0-25 

1,971 

2,016 

5,5,9&3 

46.700 

32,58.1 

49,798 

29,604 

.36,2',r2 

59,945 

36,930 

50,432 
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Exports. 


Oct.  1884. 

Oct.  1885. 

Oct,  1886. 

British  and  Irish  pro- 

duce:— 

Alkali cwt. 

638,979 

590.541 

601,7.53 

193,942 
171,542 

179,582 
107.012 

175,217 

Bleaching  materials       cwt. 

157.574 

value  £ 

G7,4G2 

36,411 

33,117 

Drugs  and   medici- 
nal preparations 

8li,2.'!4 

80,988 

70.484 

Oil  (seed)   gals. 

1.219.8ai 

1,538,300 

1,616,000 

„            value  £ 

H2,(i:)0 

146,246 

l.'!8.,521 

Soap cwt. 

10.072 

27,047 

43,692 

„    value  £ 

48,637 

33,561 

42,167 

Painters'       colours 

and  materials  (un- 

enumerated)    —  value  £ 

119,083 

106,479 

107,924 

Foreign    and    Colonial 

merchandise ; — 

Bark,  Cinchona cwt. 

10,844 

13,492 

11,177 

%-alue  t 

64,268 

91,939 

42,558 

merated)    

11.631 

19,397 

10,007 

1,132 

1,530 

812 

6,617 
1,389 

9.402 
923 

5,294 

Cutch  and  gambler       tons. 

943 

„         value  .-e 

36.600 

20,326 

23,618 

Gum  Arabic cwt. 

3,263 

4,497 

4,524 

„      value  £ 

11.183 

15,189 

I8,4U 

Indigo cwt. 

3.807 

4.092 

4,032 

86.321 
8,916 

73.074 
7,702 

81,1,52 

Lac,  various  kinds       cwt. 

8,522 

value  £ 

32,421 

25,023 

25,5.57 

Oils,  cocoa-nut   ....        cwt. 

20.591 

15,162 

9,078 

„            „           value  £ 

33,327 

22,416 

12,1U 

,,     olive tons. 

269 
12,578 

193 
9,619 

202 

„       „      value  £ 

8,147 

73,678 

32,125 

28,486 

value  £ 

116.887 

44,486 

29,154 

39.591 

52,366 

91,328 

value  £ 

1,568 

1.971 

3,071 

Quicksilver lb. 

230.317 

173.769 

190,645 

value  £ 

16,813 

13,611 

18,342 

Nitre     (nitrate     of 

potash)     cwt. 

73 

6.876 

259 

Nitre     (nitrate     of 

potash)    value  £ 

70 

5,471 

274 

Spain.— That  there  is  plenty  of  business  to  be  done  In  Spain 
is  well  known,  and  is  proved  by  the  fact  that  in  twenty  years 
German  exports  to  Spain  have  increased  from  £147,226  to 
£3,309.661.  Uuring  the  same  period  our  exports  to  Spain  have 
decreased  from  ,£7.281.633  to  £6,834,000,  simply  because  we  have 
liad  to  pa.v  from  20  to  50  per  cent  higher  duties  than  the  Ger- 
mans. This  unfair  discrimination  u.gainst  us  is  now  at  an  end  ; 
besides  whicli.  Spain  is  being  largely  developed  in  respect  of 
railways  (of  which  over  thirty  new  lines  are  being  surveyed), 
mines,  and  other  enterprises.  It  is  quite  plain,  therefore,  that 
British  manufacturers  should  make  every  effort  to  obtain 
their  share  of  Spanish  business. 

Russia.— Bicarbonate  of  nitre  (potash)  as  well  as  all  chemical 
products  mentioned  in  the  text  of  the  tariff,  irrespective  of 
degree  of  purity  even  thougli  they  may  be  chemicallv  pure, 
are  to  be  included.  A  commission  is  now  sitting  at  St.  Peters- 
burg to  consider  the  limitation  and  control  of  the  output  of 
beet-sugar.  The  bounty  on  beet-root  sugar  is  a  failure.  Russian 
Phosplionis  is  said  to  compete  with  the  British  and 
French  article  in  Kuropean  markets.  The  duty  is  heavy 
on  imported  Phosi>horus,  lUil.  a  pound,  and  the  Russian 
manufacturers  are  estimated  to  jmy  6000  roubles  fora  quantity 
yieldm.g  lOOOIb.  Phosphorus.  English  manufacturers  pay 
three  times  that  amount,  exclusive  of  carriage.  The  cost  of 
bones  is  i6i  per  cent,  in  Russia,  and  50  per  cent,  in  England  of 
sale  price. 

Italy  affords  a  field  for  the  application  of  skill  and  enterprise, 
owing  to  the  enormous  waste  of  sulphur  as  sulphurous  acid 
from  the  '*  calcaroni,"  and  the  prospect  of  economical  utilis- 
ation in  production  of  superphosphates— since  immense  layers 
■of  40  to  60  per  cent,  phosphates  are  lying  near  to  the  sea  at 
Gallipoli.  The  Italian  authorities  desire  to  foster  trade 
whether  initiated  by  foreigners  or  natives. 

United  States.— "  Manure  salts  "consisting  of  superphos- 
phates or  acid  phosphates  are  to  be  exempt  from  duty,  as 
substances  expressly  used  for  manure.  There  are  great 
changes  relating  to  oleomargarine  and  butter  substitutes. 

Cuba.— There  is  an  average  reduction  of  25  per  cent,  on 
drugs  and  chemicals. 

France.— A  floating  exhibition  of  French  goods  will  sail 
from  Marseilles  via  Havre,  to  various  ports  of  South  America. 
A  similar  undertaking  is  started  at  Bordeaux,  to  visit  the 
West  Indian  and  Northern  Coast  of  South  American  ports. 
The  port  of  CJalais  is  now  open  to  imports  of  mineral  oils  both 
raw  and  refined. 

Germany.- Extract  from  a  precis  report  from  the  German 
Commercial  Chambers,  on  the  development  of  German  indus- 
try during  the  last  twenty-five  years.  Fc.  facility  of  com- 
parisons, \,)Mi  first  year's  product  is  taken  at  lOJ  :— 


,  ,.  (1860=100 

Population { 1885  =  1241 

-   ^      .        ,  J  1861  =  100 

Output  coal (1885  =  4120 

Value    =3748 

f  1871  =  100 

Sugar    |l883  =  602-3 

11872  =  100 
Imports    (1884  =  133-2 

Value    =  94 '8 

11872  =  100 
>Exports     1l884  =  l90-7 

Value    =13')'2 

r  1866  =  100 
Dyoworka    \  1^84  =233-3 

.     „  ,       .  '  1872  =  100 

Saltpetre )  i834  =  674-1 

Trade  with  Japan.  —  British  trade  in  chemicals  has 
decreased  furty  per  cent.  Gernmn  has  incieasi  d  lweniy-n\  e 
to  thirty  percent.  In  1885,  the  eunsumtilion  of  heavy  eliemi- 
cals  was-Chloride  Lime.  84  loi.s  ;  Cuu^tie  So<ui  6,0  tons  ; 
Carbonate  Soda,  3131  tons  ;  Soda  Ash.  125  tons ;  So.l.a  Ih/'ar™- 
nate,  140  tons;  Chlorate  I'oiaMi.  Ii2  tons;  t  hroinate  Potash, 
66  tons;  Amorphous  Phosphuius,  60  tons. 

Ciii''MR'4L  iMPfiH-rs  IX  Japan.- An  Austrian  Consular 
Report  gives  the  following  statistics  of  tbc  miijorls  of  sotiio 
leading  chemicals  and  spices  in  Japan  during  the  5  ears  1884 
and  1885.  The  quantities  are  given  m  mcuic  centners  of 
lOOkilos.  and  the  values  in  doUais  :  - 


Acid  (carbolic) 
,,     (salicylic) 


(tartaric) 


Alum 


Bleaching 
powder    .... 

Camphor    .... 

Cassia  and 
cinnamon  . . 


Cloves 

Glycerine   

Gypsum  

Hops 

Morphia 

Phosphor 
(amorphous) 


Potassium 
(bromide)    .. 


Pot  assium 

(iodide)    


1884. 


1885. 


89-1     I  3,944   14t-2 
830     30,963     84  1 


115-4       9,8.52     13-8 
54-25-6    ■15,'206 36720 


963-5      6,217 1144-0 
32-5     27,158     27-4 

1796-1       9,8611366-2 


4'26-C  11,677  311-2 

347-8  10,111   515-0 

5771-7  1.7,0212661-2 

20-5  '  1,018     57-8 


Oi  which  Value 

WHS  contrihuted 

in  1885  by- 


Quinine 


Saltpetre . . 
Santonine 


Soda      (bicar- 
bonate)  


Soda   (caustic) 


1-0 

722 

150-3 
147-2 


5,012 
12,018 


10,658 


39,698 


1-216  59,652 


68ol'i 
22-30 

4662  7 
9735  0 


1-96 
73-0 


1687 


27-3 


323 
30,91 


3,8.56 
9,538 


6,805 
21,292 

8.298 
8,158 
11,213 

3,982 

1,814 

9,001 
12,665 

13,346 
12,403 


2-797  92,948 


60,392 
13,409 


5216-9 
16-62 


16,806  5236-7 


37,134  7788  2 


43,505 
8,508 

18,638 
29,750 


England.  100  p.  c. 

England,  30  p.  c. ; 
Germany,  60 
p.  c. ;  other  coun- 
tries. 10  p.  c. 

England,  100  p.  c. 

England,  15  p.  c. ; 
China,  64  p.  c. ; 
other  countries, 
21  p.  c. 

England.  100  p.  c. 
China,  100  p.  c. 

Cliina,    89    p.    c. ; 

other  countries, 

11  p.  c. 
India,    69    p.    c. ; 

other  countries, 

31  p.  c. 
FJngland,  54  p.  c. ; 

tierniany. 

p.  c. ;  other  coun- 
tries, 2  p.  c. 
China,    91    p.    c. ; 

other  countries, 

6  p.  c. 
America,  70  p.  c. ; 

other  countries, 

30  p.  c. 
England.  100  p.  c. 

England.  75  p.  c. ; 
Germany,  25 
p.  c. 

England,  29  p.  c; 
America,  62 

p.  c. ;  other  coun- 
tries, 9  p.  c. 

England.  82  p.  c. ; 
Germany,  15p.c.; 
other  coun- 

tries, 3  p.  c. 

England.  46  p.  c. ; 
France.  27  p.  c. ; 
Germany,  19i 
p.  c. ;  Italy,  1| 
p.  c. ;  Holland,  3 
p.  c. 

India,  75  p.  c.  ; 
China,  15  p.  c. ; 
England.  10  p.  c. 

England,  24  p.  c. ; 
Germany,  76  p.  c. 


England,  59  p.  c. ; 

other   countries, 

11  p.  c. 
England,  100  p.  c. 
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The   Gkrman   Potash  Industry.— The  circumstances  of 

the  Stassfurt  potash  trade  are  satisfactory,  and  likely  to  con- 
tinue so  during  the  existence  of  the  convention  now  in  force 
between  the  producers,  but  what  will  occur  afterwards- that 
is.  in  two  years— cannot  be  said.  At  present  seven  mines  are 
comprised  in  the  convention,  and  as  three  new  works  will  be 
likely  to  join  when  a  rc-organisation  takes  place,  it  is  evident 
that  the  working  of  the  convention  will  in  future  be  a  very 
difficult  and  complicated  matter. 

The  average  length  of  the  German  working  day,  intervals 
of  rest  de<lueted,  is  11  to  12  hours,  but  1(1  hours  is  very  common. 
The  variations  are  considerable.  I'onierania.  U  hours;  Posen, 
10  to  11  hours;  Hanover  and  Schlcswig-llolslein.  11  hours; 
Dresden  and  liuutzen,  11  hours  ;  Zwickau  and  Meissen,  U  to  12 
hours;  Leipzig,  10  to  12  hours:  Hamburg,  10  lo  11  hours.  In 
the  Silesian  district  of  Oppelu  :  12  hours  in  blast  furnaces,  lead, 
silver  and  coke  works,  dyeworks,  etc.,  in  mining  12  hours 
continuons  day  and  night  working  in  12  hour  relays,  2  hours' 
rest  included;  Bavaria,  11  to  12  hours. 

COMMEKCIAL  MUSEUMS  are  established  in  Austria  Hungary, 
2;  Belgium, 5;  France, 19;  Germany,  17  ;  Holland,  3;  Italy,  3; 
Portugal,  2;  Sweden.  1;  Switzerland.  3.  Most  of  them  have 
expert  pattern  samples  and  infornuiticm  bureaus. 

The  Continental  Pakcel  Po.st.— In  consequence  of  the 
increasing  number  of  parcels  posted  for  Austria.  Hungary, 
Belgium,  Denmark.  Germany.  Heligoland,  and  Switzerland,  a 
second  daily  parcel  mail  will  be  despatched  to  Belgium  and  to 
Germany  and  the  other  countries  named,  riri  Ostcnd,  from 
London  on  the  morning  of  every  week-iVay.  There  will  be  cor- 
responding additional  parcel  mails  from  the  countries  in  ques- 
tion to  the  United  Kingdom. 

Oi'ening  kok  Botti.k  Manufactory.— There  is  good  open- 
ing in  New  Zealand  lor  a  manufactory  of  bottles.  The  heavy 
frciiihts  and  breakages  make  them  cost  here,  on  an  average, 
three  times  the  home  price. 

Importation  into  Germany  of  Chehiical  Products 
MADE  Elsewhere  according  to  German  Patents. 

It  appears  that  complaints  have  been  made  in  Germany,  and 
lodgi'd  with  the  higher  authorities  in  Berlin,  that  chemical 
products  nuide  outside  the  Vatcrlund,  according  to  German 
jiatented  processes,  are  sent  into  Germany  and  sold  there.  The 
upshot  of  this  plaint  has  been  that  the  German  Chancellor  now 
sends  forth  a  circular,  which  appeared  in  the  otlicial  "Patent- 
blatt."  N'o.  39.  Sept.  20,  18.^ii.  directed  to  the  dillerent  Courts 
of  ilie  I'^riipire,  showing  that  chemical  compounds  manufac- 
tured uljroad  according  to  methods  patented  in  Germany  must 
be  considered  as  infringing  these  patents,  it  such  chemicals 
are  imported  into  Gcrnumy,  and  providing  that  no  other  pro- 
cess is  known  for  their  production.  He  further  shows  that,  I 
according  to  the  German  Patent  Law,  not  only  the  manufacture  , 
of  the  article,  but  also  its  unauthorised  sale,  constitutes  an 
infringement.  The  question  that  would  at  once  arise  as  to 
whether  the  imported  article  or  compound  was  numufactured 
under  the  German  patent,  or  by  some  other  method,  is 
answered  by  an  instruction  to  the  Courts  to  consider  the  case 
proved,  if  no  other  but  the  patented  process  is  generally 
known.  The  onus  of  proof  is  thrown  upon  the  party  charged 
with  infringement,  providing  that  there  is  no  other  process 
known  besides  the  one  patented. 

It  is  almost  unnecessary  to  point  out  that  according  to  such 
ruling,  if  a  German  patent  exist  for  the  manufactui-e  of  a 
chemical  substance  A,  and  an  Knglish  manufacturing  chemist 
discover  a  new  method,  or  employ  a  new  method  for  making 
that  substance,  and  choose  to  work  it  secretly,  and  his  pro- 
duct A  finds  its  way  into  Germany,  that  English  manufac- 
turer would  be  held  to  have  infringed  the  German  patent  in 
question,  and  it  is  hard  to  see  how  he  could  clear  himself  of 
the  charge  and  its  consequences,  whatever  they  might  be, 
except  by  patenting  his  method,  or  else  whispering  his  secret 
in  German  ears. 

^ontf)l5    Patent   List. 

I.-GENERAL    PLANT,   APPARATUS,    AND 
MACHINERY. 

APPLICATIONS. 

13491  J.  Dugdil.  jun.,  Manchester.  Improvements  in  alarm 
apparatus  tor  indicating  the  level  of  water  or  other  liquids, 
October  22 

13505  J.  Bonthrone  and  R.  B.  Bonthrone,  Glasgow.  Improve- 
ments in  and  connected  with  the  admission  of  air  to  furnaces, 
also  applicable  for  other  purposes.    October  23 

13.574  J.  L.  Honnart,  London.  An  imiu'oved  composition  for 
preventing  inerustatitm  in  steam  boilers.    October  23 

13605  J.  Cooke,  Halifax.  An  improved  composition  tor  pro- 
venting  and  remo\ing  incrustation  and  corrosion  of  boilers. 
October  25 

131171  D.  M.  Weston,  London.  Improvements  in  centrifugal 
niachines.    Complete  specification.    October  2(1 

13687  J.  Fytfe,  Dundee,  Raising  liquids  by  compressed  air, 
October  26 

13753  J.  Newton.  ShefHeld.  Improvements  in  construction 
of  furnaces.    October  27 

I3781I  F.  Siemens,  London.  A  combined  evaporating  and 
calcining  furnace.    October  27 


13795  E.  F.  Daniel.  London.  Improvements  in  apparatus  for 
drawing  off  liquids  from  the  surface  without  removing  sedi- 
ment.   October  27 

13799  W.  G.  Gard.  London.  The  manufacture  of  an  im- 
proved liquid  for  preventing  and  removing  incrustation  in 
steam-boiiei's,  and  treating  the  product  resulting  from  such 
manufacture.    October  27 

13851  J.  H.  Selwyn  and  E.  Field,  London.  Improvements  in 
rotatory  retorts.    October  28 

13801  J.  Hernhardi,  London.  Improvements  in  or  connected 
with  apparatus  for  distilling,  condensing,  heating,  cooling  and 
extracting  operations.    October  2S 

13880  C.  Blagbuni  and  A.  Thomson,  London.  Improve- 
ments in  apparatus  for  distilling  water  for  feeding  boilers,  for 
ships'  use,  anil  for  other  purposes.    October  29 

i:!U17  T.  G.  MacEwen,  London.  A  newer  improved  governor 
for  the  supply  of  gas  or  air.    October  30 

13919  W.  Whittle,  Smethwick.  Improvements  in  the  con- 
struction of  condensers  or  vessels  for  the  condensation  of 
steam,  and  in  the  application  of  certain  apparatus  connected 
therewith  for  obtaining  motive  power.    October  30 

13939  J.  Howie  and  T.  Groves,  Glasgow.  Improvements  in 
open  kilns.    October  30  ,      ,     . 

13902  E.  .1.  Pape,  Liverpool.  Improvements  m  and  relating 
to  the  application  of  zinc  to  steam  boilers  and  other  structures 
for  the  prevention  of  corrosion.    October  30  .       ,    .  , 

13904  J.  A.  Watson,  London.  An  improved  sdica  brick. 
October  30  ,  „  . 

140S2  J.  Conacher  and  O.  L.  Williams,  London— From  A. 
Conacher,  United  States.  Improvements  in  refrigerating  ma- 
chines.   Complete  speciflcjition.    November  2 

14141  R.  Cunliffe  and  J.  Lund.  London.  Improvements  in 
apparatus  for  calcining,  drying,  or  roasting  substances  or  ma- 
terials, and  extracting  gases  or  acids  Ihcrefrum.    November  i 

11102  H.  T.  Yaryan,  London.  Inipixn  einents  in  vacuum 
distillation  apparatus.    Complete  spe.ilicaiion.    November3 

14190  P.  H.  Bracher,  Liverpool,  linpiovements  in  or  re- 
lating to  apparatus  for  obtaining  distilled  water.  November  4 

14225  W.  Ferguson  and  W.  Hood,  Glasgow.  Improvements 
in  and  connected  with  liquid  strainers.    November  4 

11'204  H.  H.  Sporton.  London.  Improvements  in  meters  lor 
measuring  liiiuids.    November  5  „ ,        , 

U271  G.  Burton,  Birmingham.  Improved  draw-off  taps  for 
discharging  in  one  stream  two  or  more  liquors  simultaneously, 
and  in  any  required  proportion.    November  3 

11349  G.  Dietrich.  London.  An  improvement  in  apparatus  for 
promoting  consumption  ot  smoke  by  means  of  air  and  steam 
jets.    November  6  .    ^  j 

14379  W.  Burnell,  Liverpool.  Improvements  in  furnace  ancl 
flre  bars  applicable  to  marine  boilers  and  every  description  of 
furnace.    Novembers  .    ^,^ 

11415  E.  A.  Cowpcr,  London.  Improvements  in  filter-presses. 
Kovember  8  „  ,  .      . 

11137  J.  W.  Hartley.  Stoke-on-Trent.  Improvements  m 
triturating  mills  or  cylinders.     November  9 

14408  K.  Plot,  London.  Improvements  in  distilling  apparatus. 

November  9  „  ,.   .      ,,   ..  j  u.   , 

14471  H.  E.  Newton,  London— From  T.  Main,  United  Stales. 
Improvements  in  steam  generators.    November  9 

14335  C.  A.  Sahlstrom.  London.  Improvements  in  apparatus 
for  burning  oil.  tar.  and  similar  substances  for  generating 
steam  and  other  purposes.    November  10 

115.50  H.E.  Edmunds  and  J.  J.  Hicks,  London.  Improve- 
ments in  flexible  chambers  or  containers  to  be  used  for  air, 
gas,  steam,  water  and  other  fluids,  and  as  substitutes  for 
pistons  and  cylinders.    November  10  .      .      .   ,  ^ 

14575  F.  Hughes,  Cheltenham.  An  improvement  in  air-tight 
stoppers  and  covers  for  bottles,  jars,  pots  and  the  cylindrical 
or  oval  apertures  of  chemical,  mechanical,  or  sanitary  a))- 
pliances.    November  11  .... 

14003  R.  Kron,  London.  Apparatus  tor  sifting  .granular  or 
flbrous  materials  suspended  in  liquids.    November  II 

14000  J.  Quiri,  London.  Improvements  in  refrigerating  ma- 
chines and  novel  binary  liquids  to  be  used  therein.    Nov.  II 

11621  T.  English,  London.  Means  of  maintaining  heat  and 
preventing  condensation  in  the  cylinders  of  steam-engines. 
November  U  »     .         j      ,   .■       . 

146'22  E.  Taylor,  London.  Improvements  in  and  relating  to 
refrigerating  machines  and  to  the  manufacture  of  ice.  Com- 
plete specification.    November  11  .      ,     ,, 

14043  T.  Gilmour,  Glasgow.  laiprovemeuts  in  teed-heoting 
apparatus  for  steam  boilers.    November  12  ,,,,., 

'      1464B  W.  E.  Gedge,  London— From  J.  E.   Carroll,   United 
I  States.    Improved  apparatus  for  heating  and  purifying  feed- 
]  water  before  its  introduction  into  the  boiler.     Complete  speci- 
fication.   November  12  .  .  , 

14049  R.  Leigh,  Bolton.  Improvements  in  covering  and  pro- 
tecting glass  carboys.    November  12 

14680  J.  Elliott.  London.  The  employment  of  centrifugal 
force  in  combination  with  filtering'  pads  for  expressing  flunls 
from  substances  and  tor  compressing  and:inoulding  such  sub- 
stances.   November  12 

11090  A.  M.  Clark.  London-From  C.  S.  Wilcox.  United 
States.  Improved  means  otell'ccting  the  consumption  ot  smoke 
in  furnaces.    Complete  specillealion.    November  12 

ll70tl  C.  Billinglon  and  .1.  Newton,  Longport.  Improvements 
in  filter  presses.    November  13 

14710  J.Simpson  and  E.  W.  Parnell,  Liverpool.  .Improve- 
ments in  separating  liquids  from  solids,  and  in  apparatus 
therefor.    November  13 

14850  O.  G.  V.  Sternberg.  London.  Improved  means  and 
apparatus  tor  the  generation  , and.  utilisation  ot  motive,  fluid. 
November  10  ' 

H858  P.  Jenson,  London,— From  Messrs.  Hoy  and  Bussmann, 
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Hamburgh.  Improvements  in  fire  doors  for  boiler  and  other 
liri'l^laccs.    November  1(3 

USTii  II.  H.  Lake,  London— From  M.  Hampford  and  C.  C. 
Haiiiptord,  United  States.  Improvements  relating  lo  the  cool- 
inj,'  of  liquids  and  to  apparatus  therefor.    November  IB 

U887  D.  GeorRe.  Hirmingham.  An  improvement  in  creating 
a  draught  in  Ijoiler  flues  or  chimneys.  Complete  specification. 
November  17 

11897  T.  Bowen,  London.  Improvements  in  means  or  ap- 
paratus for  facilitating  the  removal  of  mud  or  deposit  from 
£>tcam  boilers  or  like  vessels.    November  17 

11937  J.  Barr,  Glasgow.  Improvements  in  and  connected 
with  valves  for  controlling  the  supply  or  passage  of  liquids. 
November  18 

U967  K.  O.  Cooper  and  W.  T.  Cooper,  London.  Removing 
and  preventing  calcareous  incrustations  in  steam  boilers. 
No\'ember  18 

15006  T.  Routledge,  London— From  A.  Abadie,  France.  Im- 
provements in  apparatus  or  appliances  for  crushing,  grinding, 
triturating,  disintegrating,  reducing  or  preparing  fibrous  ma- 
terials, or  mineral,  chemical,  oleaginous  or  other  substances. 
November  18 

lo022.  J.  Thomas.  Ncwcasfle-on-Tyne.  Thomas's  boiler  in- 
crustation preventer.    November  19 

15046  T.  Lowe.  London.  An  improved  spiral  mi.\ing  machine 
for  liquidising  or  incorporating  mixable  ingredients.    Nov.  19 

15051  J.  Lyle,  Glasgow.  Improvements  in  furnaces  to  he 
heated  by  the  burning  of  oils  or  other  hydrocarbon  fiuids  in 
them,  and  in  fittings  or  appliances  connected  therewith. 
November  19 

15076  C.  A.  Sahlstrom,  Aberdeen.  An  apparatus  for  project- 
ing oil  or  other  fuel  into  furnaces  in  the  form  of  spray.  Nov.  19 

15125  F.  L.  Merritt,  London.  A  retort  Hre-bar  to  generate 
water-gas  as  fuel  in  furnaces  where  the  ordinary  fire-bar  is 
used.    November  20 

15132  W.  Boggett,  London.  Improvements  in  evaporating 
fluids.    November  20 

COMPLETE  SPECIFICATIONS  ACCEPTED.* 
1885. 

11372  A.  Bell.  Apparatus  foruse  in  softening  and  purifying 
water.    November  23 

15282  H.  Hammerschmidt.  App.iratus  for  measuring  or 
dividing  liquids  or  gases  under  high  pressure.    November  2 

15338  G.  S.  Ullathorne.  Valves,  etc.,  for  prevention  of 
waste  of  fiuids.    November  2 

15898  J.  T.  Griffln— From  J.  W.  Hatch.  Improvements  in 
furnaces  and  apparatus,  and  in  using  solid  ami  gaseous  fuel. 
October  26 

1.5928  G.  M.  Cruickshank— From  A.  and  G.  Roth.  Tuyeres 
for  forges  or  hearths.    October  29 

15957  J.  Easby.  Improvements  in  water  and  other  liquid 
taps.    November  12 

16016  T.Hudson.  Consuming  the  smoke  from  the  furnaces 
of  steam  boilers  or  evaporators.    October  26 

1886. 

96  T.  Fox.  Apparatus  for  generating  and  utilising  gases. 
November  16 

183  F. 'White.    Means  for  consuming  furnace  smoke.  Nov.  5 

307  H.  Stockheim.  Improvements  in  filtration  and  appa- 
ratus therefor.    November  9 

104  J.  L.  Sampson  and  .1.  Hart.  Apparatus  for  feeding  fuel 
to  furnaces.    November  12 

5B1  J.  M.  Stanley.    Smoke-consuming  fireplaces.    Nov.  16 

699.    CM.  Farrow.    Taps  for  viscous  fluids.    November  16 

7.17  W.  Leggott.  Apparatus  for  indicating  the  heat  in 
ovens,  etc.    November  16 

1001  A.  J.  BouU— From  G.  A.  Heiser.  Smoke-consuming 
furnaces  and  boilers.    November  23 

1037  J.  L.  Wade.  Compound  for  preventing  incrustation  in 
boilers.    November  23 

1793  F.  Candy.    See  Class  XVIL-B 

2517  F.  Candv. 

11731  W.  H.  twine,  A.  M.  D.  Churchill,  and  H.  J.  Honour. 
Cocks  and  valves  tor  steam,  water  or  other  fluids  under  high 
pressure.    October  26 

12077  J.  R.  Alsing.    Triturating  cylinders.    Oetober26 

12412  W.  P.  Hoblyn.  Smoke-consuming  stoves  and  furnaces. 
November  2 

12986  H.  C.  F.  Storner.  Apparatus  tor  washing  and  absorb- 
ing gases  and  for  evaporating  liquors.    November  12 

13133  II.  H.  Lake— From  .S.  Jonsson.  Apparatus  for  limiting 
the  speed  of  centrifugal  apparatus.    November  16 


II.— FUEL,  GAS,  AND  LIGHT. 
APPLICATIONS. 

13501  A.  E.  Scott,  London.  An  improvement  in  the  manu- 
facture of  candles,  combining  safety,  economy,  cleanliness  and 
ease  in  fitting.    October  22 

13513  D.  C.  Caddick  and  J.  F.  Wake,  Middlesborough.  The 
utilisation  of  waste  ashes  from  all  description  of  furnace 
grates,  and  also  breeze  or  coke-dust  in  the  manufacture  of  fuel 
blocks  for  household,  steam  and  general  heating.     October  23 

*  The  dates  giYen  are  the  dates  of  the  Official  Journals  in  which 
acceptanceB  of  the  Complete  Specifications  are  advertised.  Complete 
ppecitications  thus  advertised  as  accepted  are  open  to  inspection  at  the 
Patent  Oifice  immediately,  and  to  oi>position  within  two  months  of  tht 
aaid  dates. 


13578  H.  H.  Lake— From  G.  GodefTroy,  Germany.  Improve- 
ments in  the  preparation  of  fuel.    October  23 

13637  R.  Combret.  London.  Improvement  in  the  manufac- 
ture of  blocks  of  artificial  fuel.    October  25 

13674  G.  T.  Chimney,  Newcastle-on-Tyne.  Process  by  vi-hich 
the  gases  or  smoke  generated  by  the  burning  of  mineral  oils 
can  be  used  for  heating  or  lighting  purposes.    October  26 

13752  G.  T.  Cbimery,  Newcastle-on-Tyne.  Apparatus  for  in- 
ducing complete  combustion  of  mineral  oil-gases  or  smoke, 
to  be  used  for  heating  or  lighting  purposes.    October  27 

138t)4  Sir  K.  Green,  London.  Improvements  connected  with 
scrapers  for  fuel  economiser  tubes.    October  27 

13S23  F.  V.  Hadlow,  Buxted.  An  improvement  in  the  arti- 
ficial manufacture  of  coal  so  as  to  render  it  comparatively 
smokeless.    October  28 

13824  A.  Thomson,  Glasgow.  Improvements  in  gas  fires. 
October  26 

1.3897  W.  T.  Sugg,  London.  Improvements  in  apparatus  for 
heating  by  gas.    October  29 

13U22  W.  H.  Lindsay,  London.  Improvements  in  apparatus 
for  moulding  coal-dust  or  small  coal  into  solid  blocks.    Oct.  29 

1.3942  J.  F.  Waldie  and  R.  Stewart.  Glasgow.  Improvements 
in  washing  eoal,  and  in  the  mechanism  and  apparatus  used 
therefor.    October  30 

13985  W.  H.  Lindsay,  London.  Improvements  in  the  manu- 
facture of  artifleial  fuel.    October  30 

14077  J.  C  Kent  and  G.  Nash.  London.  Improvements  in  an 
apparatus  lor  lessening  the  consumption  of  fuel  in  ordinary 
house  tire  grates,  tire  baskets,  and  other  similar  receptacles, 
while  giving  increased  heat  and  perfect  eomtiustion.  Novem- 
ber 2 

14097  A.  Paget,  Loughborough.  Improvements  in  apparatus 
for  producing  light  from  gas  b.v  rendering  incandescent  what 
are  known  as  "  mantles,"  hoods,  cones,  cylinders,  or  coverings, 
November  2 

14107  C.  Andoy,  London.  A  method  and  apparatus  for  manu- 
facturing fuel  blocks  in  form  of  bullets.    November  2 

14111  G.  Seagrave,  London— From  P.  Fougeron.jun.,  France. 
Improved  construction  and  arrangement  of  earburetting  ap- 
paratus, to  be  called  "The  Photogene."    November  2 

14194  H.  H.  Doty.  London.  Improvements  in  oxyhydrogen 
burners,  and  in  the  combustion  of  mineral  oils  and  other 
hydrocarbons.    November  4 

14234  J.  H.  Johnson,  London— From  C.  Goublier,  France. 
Improvements  in  candles.    November  4 

14260  J.  F.  Wright  and  G.  E.  Wright,  Birmingham.  Waste 
neat  extractors.    November  5 

14265  R.  Stewart  and  J.  F.  Waldie,  Glasgow.  Improvements 
in  washing  coal  or  other  material,  and  in  the  mechanism  or 
other  apparatus  to  be  used  therefor.    November  5 

14349  G.  Dietrich.    See  Class  I. 

14567  G.  E.  Uavis,  Manchester.  Improvements  in  the  manu- 
facture of  gas  retorts.    November  11. 

14656  W.  H.  Bond,  Abera^on.  Improvements  in  gas  hy- 
draulic mains  for  displacing  and  replacing  the  seals.  Novem- 
ber 12 

14795  J.  F.  Wright  and  G.  E.  Wright,  Birmingham.  Im- 
provements in  waste  heat  extractors  for  gas  fires.  Complete 
specification.    November  15 

14933  A.  Cockey  and  W.  Smith,  London.  Improvements  in 
self-acting  safety  bye-pass  gas  valves.    November  17 

14958  W.  Burns.    .See  Class  III. 

119li2  H.  N.  Box  and  H.  Davison,  Manchester.  Smoke  con- 
suming and  economising  of  heat  and  fuel  in  furnaces.  Novem- 
ber IS 

HUBS  C.  Y.  C.  Dawbarn,  Liverpool.  The  improvement  of  the 
materials  used  in  fire-lighters.    November  18 

15007  C.  Estcourt,  H.  Veevers.  and  M.  .Schwab.  London.  An 
improved  continuous  process  for  the  purification  of  coal-gas 
from  sulphur  compounds,  by  which  the  sulphur  is  recovered. 
November  18 

15013  J.  Lilley  and  F.  Metge,  London.  Improvements  in  the 
manufacture  of  artificial  fuel.  Complete  specification-  Novem- 
ber 18 

15081  H.  Barclay  and  R.  Simpson.  Harrington  Iron  Works, 
Cumberland.  A  new  method  of  treating  coal  to  separate 
pyrites,  shale,  and  other  impurities  therefrom,  applicable  to 
other  industries.    November  20 

15125  F.  L.  Merritt.    See  Class  I 

15171  T.  Richmond,  London— From  W.  Wills,  United  States. 
Improvements  in  apparatus  for  the  separation  of  smoke  from 
the  gases  evoh'ed  during  the  combustion  of  fuel.  Novem- 
ber 22 

15189  A.  J.  Boult,  Loudon-From  W.  P.  Lane  and  A.  M. 
Sutherland.  United  States.  Improvements  in  the  manufacture 
of  gas.    Complete  specification.    November  22 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

13967  J.  Roots.  Rendering  a  liquid  hydrocarbon  gaseous. 
November  12 

14771  .S.  Koeherthaler.  Apparatus  for  regulating  tlie  supply 
of  heat  to  rooms,  etc.    November  9 

15614  W.  Menzies.  Combination  of  powdered  and  liquid 
fuel  for  furnaces.    November  16 

1880. 

803  J.  G.  Dimelow,  H.  C.  Parkin,  and  W.  Stelfox.  Improved 

heating  .and  illuminating  gas  stove.    October  26 
9291  R.  Ashtoii.    Self-extinguishing  candles.    November  23 
11U63  Apparatus  (or  buruing  liquid  fuel.    Nov«mber  19 
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III.— DESTRUCTIVE    DISTILLATION,    TAR 
PRODUCTS,  Etc. 

APPLICATIONS. 

13029  H.  KUison  and  G.  E.  Davis,  Manphestpr.  A  new  and 
improved  method  for  the  ^stillation  of  eonl-t.ir.  the  oils  from 
coke-ovens,  and  other  similar  fluids.    October  30 

14.396  J.  Hammond,  Londoit.  Improvements  in  the  method 
of  and  in  ai>i>aratus  for  the  utilisation  of  gas-tar.  Novem- 
ber 8 

U8I0  J.  Young.  Stoke-on-Trent.  Improvements  in  coal 
carbonising  or  distillation.    November  IG 

lia.iS  W.  Burns,  Leith.  Improvements  in  the  distillation  of 
tar,  oil,  resin,  and  fats,  and  in  the  mannfactureof  illuminating 
and  heating  gases  from  liquid  hydrocarbons,  and  in  apparatus 
lor  that  purpose.    Novemoer  18 

IV.— COLOURING  MATTEHS  and  DYES. 
APPLICATIOXS. 

13780  C.  D.  Abel,  London— From  The  Actiengosellschaft  fiir 
Analin-Fabrication.  Germany.  Precess  tor  the  production  of 
azo  colours  from  orthosulpho  or  orthocarbo  acid  of  benzidine. 
Complete  specification.    October  27 

11283  J.  Annaheim.  London.  Methods  or  processes  of  treat- 
ing oxynaphthol  and  uniline,  or  its  homologues,  obtaining 
certain  products,  and  utilising  the  same  in  the  manufacture  of 
dyes.    November  5 

14303  H.  H.  Lake,  London— From  K.  Oehler.  Improve- 
ments in  the  manufacture  of  azo  dye  stutfs.    November  5 

1JC2.1  J.  H.  .Tohnson.  London— From  The  Badische  Anilin 
and  Soda  Fabcik.  Germany.  Improvements  in  the  prepara- 
tion of  yellow,  red.  and  purple  colouring  matters.  Novem- 
ber 11 

l.illli  T.  Bang,  Leeds.  From  Dahl  &  Co..  Prussia.  Improve- 
ments in  the  manufacture  of  red  azo  dye  stalls  or  colouring 
matters.    November  22 

COMPLETE  SPECIFICATION  ACCEPTED. 

1886. 

43  0.  I).  Abel— From  C.  Roth.  Production  of  colouring 
matters.    October  29 

v.— TEXTILES  :  COTTON,  WOOL,  SILK,   Etc. 

APPLICATIONS. 

13197  G.  Tolson  and  J.  Illingvvorth,  Batley.  Improvements 
in  machine  for  carbonising  wool.  rags,  and  the  like.     Ociober 

13198  G.  Tolson  and  J.  Illingworth,  Batley.  Improvements 
in  machine  for  carbonising  wool,  rags,  and  the  like.  October 
22 

13G0G  J.  "Walker,  Halifax.  Improvements  in  apparattis  for 
carbonising  fabrics  composed  of  animal  and  vegetable  fibres. 
October  25 

13ti(JS  E.  W.  Serrellj  ,iun.,  Paris.  Improved  process  and 
apparatus  for  preparing  silk  cocoons  for  reeling.  Complete 
specification.    October  26 

1371 1  E.  Edwards,  London— From  H.  Wolfr.  Germany.  Im- 
provements in  the  method  of  and  apparatus  for  treating  hemp, 
flax,  and  other  plants  for  the  purpose  of  obtaining  textile 
fibres.    October  26 

11117  C.  N.  Waite,  London.  Compound  for  preparing  starch 
or  flour  size  for  yarn,  textile,  or  other  fabrics.  Complete 
specification.    November  2 

14200  W.  Scott.  London.  Improvements  in  the  treatment  of 
fibre  and  manufacture  of  textile  fabrics.    November  4 

11367  E.  W.  Serrell  and  p].  Fougeirol.  Paris.  Process  and 
machinery  for  preparing  filk  cocoons  for  reeling.  Complete 
speeificatious.    November  8 

IIGIO  A.  e.  Henderson.  London— From  La  Societe  C.  Vignet. 
ses  Ills,  cl  Cie..  France.  Improvements  in  the  method  of  and 
in  apparatus  for  dressing  or  sizing  textiles.    November  11 

11647  C.  Halter  and  J.  Halter,  London.  Improvements 
relating  to  the  treatment  of  fibre  and  to  the  manufacture  of 
imitation  straw  plait  therefrom.  Complete  specification. 
November  12 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1S8S. 

15917  F.  Candy.    Preparation  of  Fuller's  earth.    October  29 
15948  F.  Candy.    Treatment  and  utilisation  of  a  certain  kind 

of  Clay.    October  29 
159.i3  A.  Hicronimus.    Size  or  dressing  material  for  textiles 

and  fabrics,  and  lor  polishing  twine,  etc.    October  28 

1886. 

181  A.  L.  Cochrane.  A.  Cochrane,  and  VV.  Cochrane.  Heat 
and  drying  fbrous  and  textile  materials.    November  5 

561  O.  Chcmin.  Treatment  of  animal  fibres  to  remove 
vegetable  nmtters  therefrom.    October  29 

6357  J.  Campbell.  Jlethod  and  apparatus  tor  oiling  wool 
and  other  fibre.    November  19 

11795  K.  Doiiner  and  E.  Corsel.  Treatment  of  cocoons  pre- 
paratory to  unwinding  the  ailk  therefrom,    November  S 


VL— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  AND  BLEACHING. 

APPLICATIONS. 

13598  J.  Fletcher,  Manchester.  Improvements  in  dyeing 
tissue  and  other  papers,  and  in  apparatus  therefor.  Complete 
specification.    October  25 

13811  A.  Aykroyd,  W.  E.  Aykroyd.  and  J.  Smith,  Liverpool. 
Improvements  in  aniline  black  dyeing  or  printing  processes, 
for  obtaining  a  fast  aniline  black  in  textile  fibres  and  fabrics. 
October  28 

14316  A.  8.  Young,  Manchester.  Improvements  in  appara- 
tus for  printing  upon  calico  and  other  similar  woven  labrics. 
November  6 

11127  IJ.  A.  Louis.  London.  Improvements  in  bleaching 
vegetable  fibres  and  tissues.    November  9 

11673  E.  llermite,  E.  J.  Paterson,  and  C.  F.  Cooper.  London. 
Improvements  in  apparatus  for  the  preparation  of  bleaching 
solutions  by  electrolysis.    November  12 

14698  E.  Edwards,  London— From  E.  Dccock,  I{oubaix. 
Improvements  in  machinery  or  apparatus  for  dyeing  skeins  or 
hanks  of  wool,  cotton,  jute,  flax,  silk,  or  other  fibrous  ma- 
terials.   November  12 

14971  E.  Sutelifle  and  G.  E.  Sutclific',  Halifax,  Improve- 
ments in  machinery  or  apparatus  for  bleaching,  damping,  and 
dyeing  loose  fibre  yarns,  threads,  or  other  fibrous  materials. 
November  IS 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1886. 

83  W.  Bracewell.  Apparatus  for  bleaching  kiers.  Novem- 
ber 2 

359  F.  W.  Hudson  and  F.  \V.  Schroeder.  Scouring,  washing, 
chroming  and  dyeing  woven  or  felted  fibre.    November  9 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
APPLICATIONS. 

13762  VV.  Bramley  and  W.  P.  Cochrane,  Redcar.  The  manu- 
facture of  hydrated  carbonate  of  magnesia,  and  other  products. 
October  27 

11111  K.  CunlitTe  and  J.  Lund.    See  Class  I. 

11247  J.  B.  Hannay,  Glasgow.  Improvements  in  the  manu- 
facture of  sulphuric  acid.    November  5 

14313  L.  Mond.  Liverpool.  Improvements  in  or  relating  to 
the  manufacture  of  caustic  soda  or  caustic  potash  from  the 
respective  carbonates.    November  6 

11344  J.  W.  Kynaston.  Liverpool.  Improvements  in  or 
relating  to  the  manufacture  of  chlorate  of  potash.   November  6 

11372  \V.  Bramley,  Middlesbro'-on-Tces.  Improvements  in 
and  relating  to  the  manufacture  of  alkaline  carbonates  and 
chlorine.    No\'cmber8 

11111  W.Burns.  Leith.  Improvements  in  the  manufacture 
of  sulphuric  acid  under  high  pressure,  with  agitation,  and  in 
apparatus  for  that  purpose.    November  9 

14710  J.  Simpson  and  E.  \V.  Parnell.    See  Class  I. 

14711  J.  Simpson  and  E.  AW  Parnell,  Liverpool.  Improve- 
ments in  apparatus  for  use  in  the  treatment  of  sulphuretted 
hydrogen  for  the  separation  of  sulphur,  or  for  the  production 
01  sulphurous  acid.    November  13 

11732  D.  B.  Hewitt  and  Biunner.  Mond  &  Co..  Limited, 
Liverpool.  Improvements  in  the  manufacture  of  caustic  soda 
or  caustic  potash.    November  13 

14790  F.  iiale.  Droilwich.  Imiuovements  in  the  manufacture 
and  production  of  ammonia,  hyiiocbloious  acid,  and  hypo- 
chlorites, and  ill  the  apparatu.s  (.111  ployed  therein.  Nov  em  her  15 

14875  J.  It.  Francis  and  F.  F.  Jones,  London.  An  improved 
process  and  apparatus  for  obtaining  sulphur  and  other  sub- 
stances from  ores,  for  purifying  such  substances,  and  for 
similar  purposes.    No^■embc^  16 

15007  C.  Estcourt,  H.  Veevers,  and  M.  Schwab.  Sec  C'lassll. 

15182  E.  P.  Alexander.  London— From  E.  J.  L.  Uelsol.  Fiance. 
A  process  for  obtaining  mother  liquors  free  from  magiusian 
salts  in  the  manufacture  of  carbonate  of  potash  by  means  of 
the  double  carbonate  of  potash  and  magnesia.    November  22 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

loGGl  T.  R.  Shillito-From  E.  Hiinisch  and  M.  Schroeder. 
Separating  substances  from  phosphate  of  lime.    October  29 

1SS6. 

17  E.  \V.  Parnell  and  J.  Simpson.  Manufacture  of  carbonate 
of  soda,  with  production  of  sulphuretted  hydrogen.  Novem- 
ber 2 

150  T.  Robinson.  Manufacture  of  alum  and  sulphate  of 
alumina.    November  9 

ISO  J.  Addie  and  J.  Addie.  I'roduction  of  sulphurous  acid 
gas. 

227  N.  Mathieson  and  .1.  Hawliczek.  Manufacture  of  bicar- 
bonate of  soda  and  soda  ash.    November  12 

1050  W.  Bramley.  Manufacture  of  carbonates  or  biear- 
bonales  of  sodium  or  potassium  from  theirsulphatesi  Novem- 
ber 23 
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9276  E.  Bohlifr  and  G.  O.  Hcyne.  Separating  waste  lye  eon- 
taininfj  chlorate  of  magneshiin  into  hydrochloric  acid  and 
magnesia,  for  producing  carbon  magnesia  for  use  as  a 
decolourising  and  disinfecting  agent.    October  29 

12255  T.  Itaynaud.  Producing  hyposulphite  of  soda.  Novem- 
ber 23 


Vin.— GLASS,  rOTTERY,  AND  EARTHENWARE. 
APPLICATIONS. 

14216  A.  M.  Clark,  London— From  E.  Weis.  Bohemia.  An 
improved  process  for  cutting  very  thin  parts  upon  glass 
articles.    November  4 

14239  G.  Ingram,  Wolverhampton.  Improvements  in  the 
construction  of  crowns  for  glass  furnaces.    November  5 

142S8  G.  F.  Chance.  London.  Improvements  in  or  additions 
to  machinery  employed  in  the  manufacture  of  sheets  of  rolled 
glass.    November  5 

14330  W.  lioulton,  London.  Improvements  in  the  manu- 
facture of  various  articles  of  pottery,  having  straight  parallel 
sides.    Complete  specification.    November  6 

14380  A,  1).  Brogan  and  A.  M.  Malloch.  Glasgow.  Improve- 
ments in  the  manufacture  of  chequered  glass,  and  in  apparatus 
therefor.    November  8 

14727  H.  M.  Ashley,  Ferrybridge.  Improvements  in  the 
manufacture  of  bottles,  and  other  articles  of  glass.  Novem- 
ber 13 

11979  \V.  H.  Blessley,  Middlesborough.  The  manufacture  of 
iron  stoneware.    November  18 

15099  ,1.  15.  Watson,  Glasgow.  An  improved  method  of 
annealing  glass  or  articles  manufactured  therefrom.  Novem- 
ber 20 

15141  T.  Kilner,  Halifax.  Improvements  in  the  manufacture 
of  bottle  necks,  and  in  apparatus  employed  therein.  Novem- 
ber 22 

C  OMPL  E  TE  SPE  CIFICA  TIOSS  A  C  CEP  TED. 
1885. 

14468  T.  Bolas.  Imprinting  devices  on  glass,  stone,  pottery, 
enamel,  etc..  which  will  stand  the  action  of  fire.    November  o 

15743  H.  Standen.  Manufacture  of  glass  for  sanitary  pur- 
poses.   November  5 

1886. 

358  The  Hon.  D.  Lawless.  Producing  designs  on  pottery, 
glass,  etc.    November  23 

13132  E.  Moore.  Improvements  in  connection  with  the 
annealing  lear  of  a  flint  glass  house.    November  16 


IX.— BUILDING    MATERIALS,     CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATIONS. 

13511  R.  Briggs  and  others.    See  Class  X, 

13512  F.  C.  C.  Hewett,  E.  P.  Reevil,  and  W.  P.  Davis,  London. 
Improvements  in  apparatus  for  turning  and  exposing  driigs, 
gram,  cement,  and  other  materials,  for  the  purpose  of  drying, 
cooling,  or  otherwise  treating  the  same.    October  22 

13G16  11.  Scholelield.  London.  Improvements  in  or  relating 
to  machinery  or  apparatus  employed  in  the  manufacture  of 
bricks,  tiles,  and  other  foi'ms.    October  25 

13018  11.  G.  Biirstenbinder,  London.  Improvements  in 
saturating  wood.    Complete  specification.    October  25 

13981  W.  H.  Lindsay.  London.  Improvements  in  apparatus 
for  moulding  bricks  or  blocks.    October  30 

14312  T.  Arnold,  Stockton  on-Tees.  Improvements  in  the 
process  of  and  apparatus  for  moulding  briquettes  of  cement, 
or  the  like  material,  to  be  employed  for  testing  the  qualities 
thereof.    November  6 

14434  G.  Howard,  London.  Improvements  in  decorating 
wood.    Complete  specification.    November  9 

14527  T.  Cox,  London.  The  following  methods  of  fixing, 
without  mortar  and  cements,  panels,  tiles,  bricks,  borderings, 
fillets,  cornices,  etc..  so  that  they  can  be  fixed  to  ceilings, 
frames,  walls,  etc..  so  that  there  are  no  nails,  screws,  or  cement 
mortar  joints  shown  on  the  fronts  ;  to  be  made  with  all  kinds 
of  clay,  slags,  glass,  woods,  etc.    November  10 

14G71  W.  Scott,  C.  Swan  &  Co.,  W.  Whamond,  and  T.  Gibb, 
London.  Improvements  in  the  manufacture  or  treatment  of 
Portland  and  other  hydraulic  cements.    November  12 

14972  T.  C.  Fawcett,  Halifax.  Improvements  in  machinery 
for  pressing  bricks,  brickettes,  tiles,  and  other  articles. 
November  18 

15012  H.  Macevoy,  H.  Holt,  L.  White,  and  W.  Wilders.  Im- 
provements in  the  manufacture  and  burning  of  Portland 
cement.    November  IS 

15211  J.  Y.  Johnson,  London— From  E.  Coignet.  Franco. 
Improvements  in  the  preparation  and  treatment  of  beton  or 
concrete,  and  in  the  apparatus  employed  therein.  Complete 
specification.    November  22 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

1.5877  J.  Dejaiffc.  Process  and  apparatus  for  dressing, 
oquariug  and  polishing  stone,  etc.    November  9 


1886. 

31  W.  Joy.  Utilisation  of  the  waste  heat  from  cement  and 
lime  kilns.    October  29 

616  J.  Howie.  Chambers  for  drying  bricks  and  clay  ware. 
November  16 

8418  W.  G.  Wood.sonand  R.  Skeoch.  Manufacture  of  bricks, 
ridge  tiles,  etc.    November  9 

11091  J.  C.  Anderson.  Manufacturingbricks,  tiles,  etc.,  from 
pulverulent  materials. 

11629  C.J.  Heaion.  Manufacture  of  ornamental  cloisonn6 
work,  specially  applicable  to  building  purposes.    October  29 


X.— METALLURGY,  MINING,  Etc. 

APPLICATIONS. 

1.3481  W.  Galbraith,  Glasgow.  Improvements  in  the  treat- 
ment of  and  in  the  separation  and  recovery  of  iron  from  phos- 
phatic  slags  and  minerals.    October  22 

13483  B.  H.  Thwaite,  Liverpool.  Improvements  in  the 
pneumatic  process  of  manufacturing  steel  ingots  and  castings. 
October  22 

13502  E.  Wheeler,  London.  Improvements  in  the  production 
of  compound  ingots.    October  22 

13503  E.  Wheeler.  Inipro\'ements  in  the  production  of 
metal  bodies  or  ingots,  and  in  the  method  of  producing  the 
same.    October  22 

13511  R.  Briggs,  J.  Briggs,  T.  S.  Briggs,  and  R.  W.  Rriggs, 
London.  Improvements  in  kilns  for  burning  limestone  and 
calcining  metallic  ores,  cement,  and  other  substances.  October 
22 

13531  A.  G.  Greenway,  Liverpool.  Improvements  in  the 
manufacture  of  iron  and  steel.    October  22 

13539  S.  Morley.  Horsforth.  Yoi  ks.  Safety  of  miners  after 
an  explosion  from  the  eliects  of  after-damp.    October  22 

13562  P.  M.  Justice,  London— From  W.  B.  Spear,  United 
States.  Improvements  in  and  connected  with  the  coating  of 
metal  sheets  with  metal.    October  23 

13564  W.  Martin.  Glasgow.  Improvements  in  and  connected 
with  the  manufacture  of  malleable  iron.    October  23 

13572  W.  Banks  and  .s.  Bricrley,  London.  A  new  or  im- 
proved miner's  safety  lamp.    October  23 

13590  J.  Macnab,  London.  Improvements  in  safety  lamps 
for  miners  and  other  purposes.    October  23 

13654  L.  Grabou,  London.  Improvements  in  the  manufacture 
of  fluoride  of  aluminium,  and  the  double  fluoride  of  aluminium, 
and  an  alkali.    October  25 

13658  W.  Elmore,  F.  E.  Elmore,  and  A.  .S.  Elmore,  London. 
Improvements  in  and  apparatus  for  the  treatment  of  tin  scrap 
and  the  like,  and  the  obtainment  therefrom  of  oxide  of  tin  and 
oxide  of  iron.    October  25 

13680  B.  C.  Tilghman,  London.  Improvements  in  drawing 
iron  and  steel  bars  througli  dies,  to  produce  a  smooth  surface 
suitable  for  shafting.    October  20 

13682  J.  R.  Turnock. Loughor.  Improvements  in  machinery 
for  coating  metal  plates  or  sheets.    October  26 

13686  J.  Laidler,  Durham.  Improvements  in  safety  or 
miner's  lamps.    Complete  specification.    October  26 

13793  E.  J.  H.  E.  Whitchouse,  London.  Improvements  in 
annealing  pots.    October  27 

13869  H.  Levetus  and  Jl.Wilkins,  Birmingham.  An  improved 
metallic  alloy.    October  29 

13920  T.  Nordenfelt,  London.  Improvements  in  the  manu- 
facture of  castings  in  iron  and  steel.    October  29 

13928  J.  E.  Baugh  and  C.  Hinksman,  London.  Improve- 
ments in  the  humid  reduction  of  gold  and  other  ores.  October 
30 

13938  J.  Butler  and  J.  Evans,  Manchester.  Improvements  in 
and  in  apparatus  for  forming  moulds  in  which  articles  or 
frames  of  polyhedral,  cubical,  or  other  analogous  forms  may 
be  formed  by  casting.    October  30 

14009  J.  A.  Ramsay,  London.  Improvements  in  purifying 
the  atmosphere  of  coal  mines.    No^'ember  1 

14020  J.  T.  Dunn,  London— From  A.  .Schaag  and  Messrs. 
FlUrschcim  &  Bergmann,  Germany.  An  improved  method  of 
galvanising  iron  and  steel.    November  1 

14022  A.  Brin  and  L.  Q.  Brin.  London.  Improvements  in  and 
apparatus  for  the  treatment  of  tin  scrap  and  the  like,  and  the 
obtainment  therefrom  of  oxide  of  tin  and  oxide  of  iron. 
November  1 

14001  J.  B.  Hannay,  Glasgow.  Improvements  in  obtaining 
gold  from  refractory  ores  or  other  auriferous  substances. 
November  2 

14136  E.  H.  Cowles,  London— From  the  Cowles  Electric 
Smelting  and  Aluminium  Co..  United  States.  Iiuprovements 
in  separating  aluminium  from  tin,  silver,  and  other  metals 
and  alloys.    November  3 

14156  A.  Wylie,  London.  Improvements  in  machinery  and 
appliances  for  the  manufacture  of  pipes  or  rods  from  metallic 
alloys  or  compounds  thereof.    Nov.  3 

14169  T.  Nordenfelt,  London.  In  part  from  C.  G.  Witten- 
strom,  E.  Faustman,  and  P.  Ostberg,  .Sweden.  Improve- 
ments in  Bessemer  converters  and  in  the  manufacture  of  cast- 
ings thereby.    Nov.  3 

14220  R.  W.  Lindsay  and  W.  Darwen,  London.  Improve- 
ments in  the  manufacture  of  tubes  of  copper  or  alloys  of  cop- 
per.   Nov.  4 

14258  A.  Schmole,  Berlin.  A  method  of  separating  the 
injurious  ferruginous  alloys  of  tin  contained  in  baths  of  tin  in 
tinning  iron  articles.    Complete  specification.    Nov.  5 

14281  R.  K.  Boyle,  London.  Inipro\'emcnts  in  and  means 
for  electro-plating  or  coating  metallic  surfaces  with  metals. 
Nov.  5 
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1429"  J.  Nicholas.  London.  An  improved  method  of  smelt- 
inp  and  recovcrini?  motals  from  ores  and  drosa.    Nov.  5 

11308  J.  Harris-James,  Cornwall.  An  improved  process  of 
crushing?  and  dressing  tin  and  other  ores,  and  improvements 
in  machinery  therefor.    Nov.  6. 

U32.5  K.  C.  Ibbolson,  Shcflield.  An  improved  system  (con- 
nected with  mininf!:)  for  the  separation  of  free  metals  from 
their  ores,  or  from  debris,  or  from  foreign  matter  connected 
therewith.    Nov.  G 

11333  U.  Buvan,  London.  Improvements  in  cleansing  tin 
and  terne  plates,  and  in  machinery  therefor.    Nov.  6 

11383  E.  I'atterson  and  W.  U.  Strype,  London.  Improve- 
ments in  miners'  safety  lamps.    Nov.  8 

H38G  T.  H.  Kees,  London.  Improvements  in  the  mannfac- 
ture  of  meUiI  tiles,  and  method  of  fixing  the  same  iu  position, 
Nov  S 

14397  A,  L.  Underwood  and  A.  K.  Carroll,  London.  Iniiirove- 
ments  in  the  nianufactnre  of  steel  or  malleable  castings  and 
forgings.    Nov.  8. 

H407  O.  M.  Thowless.  London.  Improvements  in  the  mann- 
facture  of  ahiminium  chloride  and  in  the  extraction  of  alumi- 
nium therefrom.    Nov.  8 

14103  O.  M.  Thowless.  Improvements  relating  to  solutions 
for  use  in  the  electro  deposition  of  aluminium  and  to  sub- 
stances for  use  in  tbe  preparation  of  such  solutions.    Nov.  8 

11419  J.  Morrison,  Stockton-on-Tees.  An  improved  blast. 
Nov.  9 

14559  G.  L.  Briickmann,  London.  Improvements  relating  to 
the  manufacture  of  iron  and  steel.    Nov.  10 

145li8  A.  Howat.  Manchester.  Improvements  in  electric 
safety  lamps.    Nov.  11 

14600  J.  E.  Bonnet,  London.  Improvements  in  the  treat- 
ment of  metallic  chlorides  for  the  extraction  of  metals  there- 
from.   Nov.  11 

11642  F.  W.  Paul,  Glasgow.  Improvements  in  making  steel. 
Nov.  12 

14669  J.  E.  Brooks.  Glasgow.  Improvements  in  blast  fur- 
nace charging  apparatus.    Nov.  12 

14714  C.  Todd.  London.  Extraction  of  gold  from  crushed 
quartz.    Nov.  13 

11760  H.  H.  Lake,  London— From  R.  de  Montgelas,  United 
States.  Improvements  relating  to  the  preparation  of  metallic 
magnesium  by  electrolysis,  and  to  solutions  therefor.  Com- 
plete specification.    Nov.  13 

14772  J.  W^hitehcad,  IManchester.  An  improvement  in  the 
manufacture  of  composite  wrought  iron  and  cast  steel  forg- 
ings.   Nov.  15 

14799  G.  W.  Wade,  London.  An  improved  blast  or  exhaust 
fan.    Nov.  15 

148.33  C.  M.  Pielsticker,  London.  Improvements  in  machin- 
ery for  the  production  of  metal  plates  and  bars  direct  from 
the  molten  metal.    Nov.  16 

14813  W.  Thorneyeroft,  Glasgow.  Improvements  in  the 
treatment  of  certain  kinds  of  slag  to  convert  the  same  into  a 
valuable  product.    Nov.  16. 

14!HI3  J.  G.  Cranston.  Newcastlc-on-Tyne.  Improvements  in 
machinery  for  drilling  rock,  coal,  and  other  minerals.  Nov. 
17 

14921  A.  N.  J.  Contarini,  London.  Improvements  in  safety 
lamps  for  coal  mines.    Nov.  17 

11927.  J.  U.  Whitney,  London.  Improvements  in  and  con- 
nected with  "  chills  "  employed  in  casting  metals.  Complete 
specification.    Nov.  17 

14928  J.  It.  Whitney,  Improvements  in  and  connected  with 
the  casting  of  metals.    Complete  specification.    Nov.  17 

11952  D.  Edwards.  K.  Lewis,  and  H.  Jones,  Swansea.  Im- 
provements in  apparatus  used  in  coating  iron,  steel,  and  other 
metal  plates  with  tin  or  other  metal  or  alloys.    Nov.  17 

14971  M.  Settle,  Manchester.  Improvements  in  electric 
safety-lamps  for  use  in  mines  and  other  places.    Nov.  18 

14988  P.  Higgs,  London.  Improvements  in  the  amalgama- 
tion of  gold  and  other  ores.    Nov.  IS 

15001  A.  M.  Clark.  London  — From  H.  A.  Brustlein,  France. 
A  process  and  apparatus  for  hardening  shells  and  other  hollow 
articles  of  steel.    Nov.  IS 

loOlO  P.  Rogers  an  I  J.  Plas'cr,  Swansea.  Automatic  mach- 
ines for  coating  metal  plates  and  sheets  with  tin,  lead,  or  other 
metals,  or  any  alloys  of  the  same.    Nov.  19 

l.i097  D.  P.  G.  Matthews,  Newport.  Improvements  in  and 
connected  with  the  manufacture  of  ingot  moulds,  together 
with  improvements  in  the  treatment  when  in  operation  of  all 
ingot  moulds  at  present  in  use,  and  apparatus  in  connection 
therewith.    Nov.  20 

15123  G.  C.  Sillar  and  L.  S.  Powell,  London.  Improvements 
in  incandescence  lamps  for  use  in  mines  or  other  places. 
Nov.  20 

15154  J.  T.  King,  Liverpool— From  H.  Kennedy,  United 
States.  Improvements  in  the  manufacture  of  mineral  wool 
and  in  apparatus  therefor.  Complete  specification.  Novem- 
ber 22 

15203  G.  A.  Dick,  London.  Improvements  in  the  manufac- 
ture of  tubes  and  rods  from  copper  and  certain  alloys  thereof, 
and  in  apparatus  therefor.    Nov.  22 

15206  B.  C.  Molloy.  London.  Improvements  in  apparatus 
for  amalgamating  gold  and  other  precious  metals.    Nov.  22 

15209  T.  Fenwick,  London,  Improvements  in  the  electro 
deposition  of  metals. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1883. 

14732  J.  Woods.    Furnaces  for  forging.    Oct.  29 

15S;i5  J.  Spencer  and  C.  Robinson,    .\pparatu3  for  ttirning 

steel  ingots  or  slabs  in  connection  with  cogging  or   rolling 

mills.    Oct.  26 


1886. 

G08  H.  F.  Dale— From  The  Tabor  Concentrator  Co.  Ore 
concentrators.     Nov.  9 

785  R.  C.  do  Walcher-Uysdal.  Apparatus  for  facilitating 
mining  and  (juarrying  minerals.    Nov.  19 

1027  T.  J.  Grecnway.  Separating  the  precious  metals  from 
lead.    Nov.  16 

2.ili0  A.  T.  Davies.  T.  H.  Griftlths,  and  D.  Grifiiths.  Manu- 
facture of  tin  and  other  coated  metal  plates,  and  apparatus 
therefor.    Nov.  2 

2S16  T.  Longoiore  and  J.  Tibbitts.  Means  for  forging  certain 
articles  of  metal,  especially  applicable  in  the  case  of  T's,  plugs, 
flanges,  etc.    Nov.  19 

9711  A.  J.  Boult— From  E.  Hamiilius.  Improvements  in 
cupolas  and  blast  furnaces.    Nov.  5 

11089.  H.  .Sack.  .System  of  rolls  for  rolling  H  and  similar 
iron.    Oct.  26 

12202  J.  Whitley.  Construction  of  bronze  guns  and  other 
ordnance.     Nov.  9 

12271  W.  II.  FoUett.    Plant  for  casting  steel  ingots.    Nov.  5 

12326  H.  H.  Lake— From  J.  IlUngworth.  Moulds  for  use  in 
the  manufacture  of  armour  plates.    Oct.  29 

12511  It.  Miller  and  N.  E.  Maecallum.  Furnaces  for  the 
manufHCture  of  steel. 

12636  B.  J.  B.  Mills— From  N.  W.  Perry.  Detectors  for 
marsh  gas  and  other  hydro-carbon  gases.    Nov.  5 

13266  E.  Walsh,  jun.    Blast  furnaces.    Nov.  19 


XI.— FATS,    OILS,    AND   SOAP   MANUFACTURE. 
APPLICATIONS. 

13765  J.  Stott,  London.  Improvements  in  apparatus  for 
straining  oil  and  other  analogous  liquids.    October  27. 

13865  A.  Macalister  and  W.  Stuart,  Glasgow.  The  prepara- 
tion of  iodised  oil.    October  29 

13979  A.  G.  Wass,  London.  An  improved  lubricant.  Octo- 
ber 30 

llOIti  F.  Walton,  Twickenham.  Improvements  in  the  manu- 
facture of  moulded  articles  in  oxidised  oil  compounds.  Novem- 
ber 1 

11053  .V.  ]\Iacalister,  and  W.  Stuart,  Glasgow.  Improvements 
in  the  manufacture  of  soaps  and  glycerine.    November  2 

11382  H,  Mackay,  London.  Improvements  in  the  preparation 
of  oils  for  medicinal  purposes.    November  8 

11629  C.  A.  Gosnell  and  C.  P.  Gosnell.  London.  Improve- 
ments in  branding  or  marking  soap.  Complete  specification. 
November  11 

14729  H.  Mackaj',  London.  Improvements  in  the  preparation 
of  oils  for  medicinal  purposes.    No\  ember  13 

14833  F.  T.  Archer,  G.  W.  Hardy,  and  F.  J.  Archer.  London. 
An  improved  lubricating  composition.    November  16 

11984  A.  Macarthur.  Glasgow.  An  improved  wash  or  dip  for 
sheep  and  other  animals,  the  same  being  applicable  for 
washing  fabrics  and  other  materials.  Complete  specification. 
November  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1886. 

326  C.  n.  Abel— From  The  Fabrik  Chemischer  Produkte 
Actien  Gcsellschaft.  Preparation  of  lanolin  and  anhj'tlroua 
lanolin  from  waste  liquors  of  wool  washing  and  from  wool  fat. 
November  9 

419  J.  G.  Johnson— From  C.  L.  Baillard.  Preparation  of 
oils  for  treating  wool,  and  the  manufacture  of  soap,  lubricants, 
and  mordants.    November  19 

510  A.  Brimstein.  Method  and  apparatus  for  obtaining 
alizarin  oil  from  oleaginous  seeds.    November  23 

1026  II.  Hutchison.  Manufacture  of  lubricants.  November 
16 

1113  R.  Park  and  J.  E.  Park.  Manufacture  of  soap.  Octo- 
ber 26 

4625  T.  B.  Harrison.  A  wash  or  compound  for  cleansing 
painted  or  other  articles.    October  26 

11138  T.  Berliner.  Method  and  apparatus  for  extracting  fat 
from  bones.    October  29 


XII.— PAINTS,  VARNISHES,  and  RESINS. 

COMPLETE  SPECIFICATION  ACCEPTED. 

1886. 

11688  H.  Mason.    Varnishlf or  boots  and  shoes.    October  26 

XIII.— TANNING,   LEATHER,  GLUE    and   SIZE. 
APPLICATIONS. 

13636  T.  Palmer.  London.  Improvements  in  purifying  and 
graining  hides  and  other  skins,  and  in  apparatus  employed 
therein.    October  25 

1,3775  C.  J.  Palmer,  London.  Killing  the  lime,  fat,  grease, 
and  other  deleterious  compounds  In  hides,  kips,  or  skins. 
October  27 

13833  J.  R.  Tussaud,  London.  Improvements  m  obtaming 
the  separation  of  wool,  hair,  feathers,  or  other  covering  from 
the  skins  of  animals,  and  in  securing  the  same  in  position 
when  separated.    October  28 
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146^^3  J.  W.  Aborn  and  J.  Landin.  London.  An  improved 
nieiliod  of  tannins  hides  and  skins.    November  12 

14940  E,  A-  BrydKes,  London.  Treatin^^  and  preserving  hides 
and  sl<ins.    Complete  specideation.    November  17 

l.i'.'UU  H.  H.  Lake,  London— From  A.  Millochau  and  F. 
Chailly,  France.  An  improved  process  of  tanning.  Complete 
specification.    November  22 


XIV.— AGRICULTURE,   MANURES,    Etc. 
APPLICATIONS. 

14.304  H.  11.  Lake.  London— From  Tereelin.  Briart,  &  Co.. 
Belgitmi,  Improvements  relating  to  the  manufacture  of 
eheniical  manures.    November  n 

loOlil  D.  .Smith.  Inverness.  An  improved  self-feeding  kiln 
fire  apparatus  for  drying  corn,  using  the  husks  as  fuel. 
November  19 

XV.— SUGAR,  GUMS,  STARCHES,  Etc. 
APPLICATIONS. 

I3fCe  \V.  T.  Crooke,  London.  Improvements  in  the  method 
of  cleansing  pockets  or  bags  employed  in  the  manufacture  of 
sugar,  and  in  tlie  means  employed  therefor     October  ZO 

14117  C.  N.  Waile.    See  Class  V. 

COMPLETE  SPECIFICATION  ACCEPTED. 

188C. 

1820  L.  Cuisinicr.  A  new  diustasic  saccharine  substance, 
and  method  of  making  the  same.    October  2U 

XVI.— BREWING,  WINES,  SPIRITS,  Etc. 
APPLICATIONS. 

1.3G78  J.  Bonthorneand  R.  B.  Bonthorne,  Glasgow.  Improve- 
ments in  llie  washing  of  malt  for  brewing  and  distilling,  and 
in  the  machinery  theiefor.    October  2t> 

137;f8  11.  H.  Lake.  London— From  J.  W.  Free,  United  States. 
Improvements  relating  to  the  manufacture  of  malt,  and  to 
apparatus  therefor.    Complete  specitk-ation.    October  2t) 

11079  F.  Faulkner  and  W.  Adlam.  London.  Improvements 
in  vessels  for  use  in  brewing  beer,  porter,  and  other  like  malt 
liquors,  and  applicable  also  for  use  in  the  manufacture  of  vine- 
gar and  other  like  analogous  processes.    November  2 

14092  G.  P,  Wheeler  and  F,  Bitter,  London.  An  improved 
non-alcoholic  beverage.    November  2 

11191  J.  H.  Woodward,  London.  Improvements  in  apparatus 
for  drawing  oil'  and  aerating  wort,  in  the  manufacture  of 
vinegar,  and  in  brewing  and  other  like  and  analogous  pro- 
cesses.   November  i 

14257  J.  Williamson.  Glasgow.  Improvements  in  preparing 
yeast  for  the  better  preservation  of  the  same.    November  5 

14302  A.  G.  Fraser  and  G.  Epstein,  London.  Improvement 
in  the  treatment  of  distillers'  and  brewers'  worts.  November  5 

14342  A.  J.  Boult,  London  — From  C.  F.  Klze,  Germany. 
Improvements  in  beer  refrigerators.  Complete  specification. 
November  6 

11300  S.  Fulda,  London.  Improvements  in  preserving  and 
clarifying  ale,  beer,  porter,  stout,  cider,  cordials,  water  and 
other  sweetened  and  unsweetened,  fermented,  and  unfer- 
mented  beverages  and  liquids.    November  6 

14390  Messrs.  Guttsmann  Brothers,  London.  Improvements 
in  or  lelating  to  the  refining  of  lager  beer.    November  8 

15175  J.  C.  Mewburn— From  L.  'I'eilliard.    See  Class  XX. 

15188  H.  H.  R.  Jensen.  W.  B.  Mears,  and  J.  Brunt,  London. 
Improvements  in  the  treatment  of  yeast.    November  22 

COMPLETE  SPECIFIC  A  TION  A  CCEPTED. 

1886. 

783  D.  A.  F.  Bang  and  M.  C.  A.  Ruffln.  Process  and  appara- 
tus for  the  purification  of  alcohol.    November  9 


xvii.-chemistry  or  foods,  sanitary 

CHEMISTRY,  DISINFECTANTS,  Etc. 

APPLICATIONS. 

.4.— Chemistry  of  Foods. 

13734  E.  Serrant.  London.  Manufacture  of  a  biscuit  bread 
October  26 

13712  H.  H.  Lake.  London— From  P.  B.  Rose.  United  States. 
The  manufacture  of  an  article  of  food.  Complete  specification. 
October  26 

13758  J.  Marshall  and  T.  A.  Marsliall.  Glasgow.  Improve- 
mentci  in  preparing  a  nutrient  or  digestive  and  medicinal  sub- 
stance from  malt.    Complete  specification.    October  27 

13a.55  H.  Stockman,  North  Sunderland.  Improvements  in 
the  processes  of  curing  articles  of  food  and  disinfecting. 
October  30 


14286  R.  Low,  London.  Improved  mode  of  preparing  food 
from  cereals.    November.') 

14391  B.  J.  B.  Mills.  London— From  S.  S.  Serrier.  Belgium. 
An  improved  apparatus  and  process  for  making  coffee.  Com- 
plete specification.    November  8 

14472  S.  Pitt.  London— From  J.  M.  HugheSi  United  States. 
A  new  and  useful  mixture  of  salt  and  phosphate  of  lime  for 
table  u.se  as  a  condiment  for  seasoning  food.  Complete  speci- 
fication.   November  9 

14GI0  S.  P'rench.  London— From  T.  J.  Richman  and  A.  M. 
Plumb,  United  States.  A  process  for  extracting  butter  from 
milk,  and  for  manufacturing  butter.    November  12 

i?.— Sanitary  Chemistbv. 

1.3791  P.  A.  Ames.  London.  Peoderising  sewage  in  large 
quantities  at  its  outfall,  known  as  the  "Ames  "  process.  Octo- 
ber 27 

13829  F.  Candy.  London.  Improvements  in  the  manufacture 
of  materials  for  use  in  the  treatment  of  sewage  in  order  to  the 
separation  or  removal  by  ijrccii"»itation  or  otherwise  of  ilie 
matters  in  suspension  and  solution  in  the  water  thereof,  and 
in  the  clarification  and  purification  and  deodorisation  and 
decoloration  by  precipitation  or  otherwise  of  other  polluted 
water,  and  certain  other  liquids.    October  28 

14138  T.  Hewson,  Leeds.  A  cheaper  and  better  means  of 
destroying  or  rendering  innocuous  by  fire  the  combustible 
refuse  of  towns  usually  collected  by  local  authorities.  Novem- 
ber 3 

14221  T.  Donnithorne.  London.  Improvements  in  the  treat- 
ment of  sewage.    November  4 

11409  A.  Forrest  and  W.  Walsh.  Machines  for  drying  and 
powdering  blood.  se\\agc,  etc.    November  2 

1182U  G.  H.  Leane.  Use  of  carbon  in  the  compression  of 
sewage  sludge.    November  2 

530  J.  C.  Bothams.  Apparatus  for  extracting  sew-age  sludge 
from  tanks  in  which  it  is  precii)itated.    November  10 

775.  C.  Blagburn.    Vessels  for  carrying  sewage,  etc.  Nov.  23 

907  A.  Hovvatson.  Methods  of  arranging  plates,  etc..  in 
vessels  for  separating  solid  impurities  from  liquids.    Nov.  23 

C— Disinfectants. 

14684  H.  E.  Harris.  London.  Improvements  in  the  method 
of  applying  and  manufacture  of  antiseptic,  disinfecting,  cura- 
tive, and  healing  agents.    November  12 

15201  J.  Watt.  London.  An  improved  deodorising  material. 
Complete  specification.    November  22 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

.4.— Chemistry  of  Foods. 

1886. 

9322  F.  P.  Warren.  Improved  food  for  animals.  Novem- 
ber 9 

11732  A.  B.  Lester  and  A.  Meaby.  Preparing  malted  wheat 
and  other  cereals  (barley  excepted),  and  enjploying  them  in 
the  manufacture  of  food.    November  9 

B.— Sanitary-  Cuemistky. 

1885. 

158G4  F.  R.  Conder.  Application  of  iron  compounds  for  the 
purification  of  water,  and  other  sanitary  purposes.  Novem- 
ber 16 

15895  C.  D.  Abel— M.  M.  Rotten.  Apparatus  for  purifying 
efiiuent  waters  from  factories,  sewers,  etc.    November  5 

1886. 

1793  F.  Candy.  Filtering  media  for  the  purification  of 
liquids  and  gases.    October  29 

2517  F.  Candy.  Filtering  materials  and  precipitants.  Octo- 
ber 29 

8871  J.  Bannehr.  Treating  sewage  and  other  polluted 
waters.    November  2 

9276  E.  Bohlig  and  G.  O.  Ileyne.  Process  for  manufacturing 
carbon  magnesia  from  lyes  of  magnesium  chlorate,  for  cleans- 
ing spent  lyes  and  sewage  and  rendering  same  innocuous. 
October  29 

12075  G.  E.  Leane.  Apparatus  for  filtration  of  sewage,  etc. 
October  29 


591   T.  Bradford. 
November  16 


C— Disinfectants. 
1886. 
Disinfecting,   and   apparatus   therefor. 


XVIIL— ELECTROCHEMISTRY. 
APPLICATIONS. 

13515  E.  J.  Houghton.  London.  Improvements  in  charging 
accumulators  by  dynamo  machines.    October  22 

13529  R.  Oakley,  London.  Improvements  in  apparatus  for 
filling  and  emptying  the  cells  of  batteries.    October  22 

1.3591  M.  Bailey  and  J.  Warner,  London.  An  improved 
method  of  preventing  the  escape  of  noxious  fumes  from  bat- 
teries used  for  electrical  purposes.    October  23 
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Improvements  in  primary  I 


Improvements  in  galva- 


13392  M.  Bailey  and  J.  Warner. 
batteries.    October  23 

ISlilS  \V.  II.  Johnston,  London.  An  improvement  in  the 
manufacture  of  carbons  for  electrical  and  other  purposes 
October  2o  f     f        • 

I3ti05  G.  Quarrio.  London.  Improvements  in  and  apparatus 
tor  producing  electricity  for  lighting,  motive  power,  and  other 
purposes.    October  2ii 

13"!^  A.  -M.  Clark,  London— From  the  Electrotechnische 
J"  abrik,  Cannstatt.  Germany.  An  improvement  in  dynarao- 
oleetnc  machines.    October  26 

13U10  G.  Quarrio,  ].,iverpool.  Improvements  in  or  relating 
to  the  production  of  electricity  and  apparatus  therefor 
October  21) 

13US7  J.  G.  .Statter,  S.  L.  Brunton,  and  J.  W.  Kempster,  Lon- 
don. An  improved  coUectoror  brush  tor  dynamo- or  magneto- 
eleetne  machines  or  motors.    October  30 

U033  C.  1).  Abel.  London -Krom  Messrs.  Siemens  and 
ll.ilske,  Germany.  An  improvement  in  electrolysis.  Novem- 
ber 1 

11101  A.  B.  Holmes  and  J.  C.  Vaudrey,  London.  Improve- 
ments m  frictional  gearing  for  driving  dynamo  electrical 
machmes.    November  2 

14211  G.  Sengruve.  London.  Improvements  relating  to  the 
preparation  under  partial  vacuum  of  organic  substances,  in 
order  to  render  them  capable  of  being  electro-plated.  Novem- 
ber 4 

U26D  R.  E.  B.  Crompton,  London, 
nomcti'rs.    November  3 

1I2SI1  W.  H.  Tasker  and  T.  J.  Jones,  London.  Improvements 
m  voltaic  batteries.    November  3 

14281;  A.  Wuudorlich  and  O.  Eisele.  London.  A  new  or  im- 
proved ural  van  ic  battery.    November  5 

14343  II.  Tudor,  Liverpool.  Improvements  in  electrodes  for 
accumulators  or  secondary  batteries.    November  6 

11332  J.  Wodicka,  London.  Improvements  relating  to  the 
armatures  of  dvnamo-electric  machines  and  electro-motors. 
Complete  specilication.    November  0 

1439J  L.  Bollmawn.  Vienna.  Improvements  in  dynamo- 
machines  and  electric  motors-     November  8 

IIIOS  O.  II.  Thowless.    See  Class  X. 

14.i34  J.  .T.  C.  Rappard.  London.  Improvements  in  dynamo- 
electric  or  magneto-electric  machines.    November  10 

1131)3  J.  .S.  Sellon,  Ijondon.  Improvements  in  secondary  bat- 
teries.   November  10 

U(i73  E.  Herniite.  E.  J.  Paterson,  and  C.  F.  Cooper.  See 
Class  VI. 

14757  \V.  Lahmeyer,  London.  An  improved  dynamo-electric 
machine     November  13 

147(10  H.  H.  Lake— From  I!,  de  Jlontgelas,    See  Class  X. 

147IH  C.  Lever,  London.  Improvements  m  dynamo-eleetrio 
machines  and  elcotro-motors.    November  13 

14937  M.  Bailey  and  J.  Warner,  London.  An  improved 
method  of  preventing  the  escape  of  noxious  fumes  from  bat- 
teries used  for  electrical  purposes.    November  17 

l.i030  G.  Ilookham,  Hirininghain.  Improvements  in  dynamo- 
electric  niacliiiips  with  slotted  armatures.    November  19 

13031  G.  Hookham.  Improvements  in  the  commutators  of 
dynamo-electric  machines.    November  19 

13i02  L.  Grabau.  London.  Improvements  relating  to  the 
smelting  or  reduction  of  ores  and  similar  materials  bv  means 
or  electricity,  and  to  apparatus  therefor.    November  22. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 


1SS3. 

13422  W.  A.  Barlow-From  11.  Sappey.  Galvanic  battery 
and  apparatus  for  automatically  supplying  liquids  thereto 
r»ovcmber  2 

131394  J.  P.  Reeves  and  T,  D.  C.  Parker.  Voltaic  batteries. 
Xoveniber  3 

13951  G.  Tolinan  and  II.  Denton.  Dynamo-electric  machines. 
November  KJ 

l,'i2(iS  C.  J.  Bosanquet.  W.  Cameron,  and  W,  A.  Tomlinson 
Appliances  for  regulating  the  electromotive  force  of  currents 
and  the  speed  of  motors.    .N'ovember  9 

15124  O.  E,  Woodhouse,  F.  L.  Rawson,  J.  H.  Davies,  and  E, 
J.  Moynihan.  Apparatus  for  measuring  electric  resistances. 
November  23 

1886. 

335  D.  G.  FitzGorald.    Voltaic  batteries.    November  9 
Gil    O.  Imray— From  A.    Khotinsky.    A  secondary-  voltaic 
battery.    November  16 


10j4  J.  H.  Noad  and  R.  Matthews.     Improved  formation  of 

plates  with  composition  for  electric  batteries,    November  23 
702S  G.  F.  Rose.    Primary  electric  batteries.    November  2 
12109  G.  C.  Tricker.    Dynamo-electric  machines.    Novem- 
ber 12 


XIX.— PAPER,  PASTEBOARD,  Etc. 
APPLICATIONS. 

13533  A,  Schmidt,  London.  Improvements  in  the  manufac- 
ture of  certain  kinds  of  fancy  paper.    October  22 

13827  B.  Makin.  London.  An  improvement  in  flttmg  cylin- 
ders w'lth  blades  used  in  the  process  of  macerating  materials 
for  pulp  m  the  manufacture  of  paper,  millboards,  and  kindred 
products.    October  28 

l.'iSoD  G.  Bodlandcr  and  J.  raube.  London,  Improvements 
in  the  manufacture  of  copying  paper.    October  28 

11274  W.  Uogers.  Liverpool.  Improvements  in  the  prepara- 
tion or  treatment  of  paper  for  copying  written  letters,  docu- 
ments, and  the  like,  and  chemical  preparation  or  compound 
therefor.    November  3 

11300  .\.  G.  Hffihre  and  O.  G.  Hoehre.  London.  Method  of 
and  machinery  for  pressing  paper  pulp  into  long  ornamental 
and  other  mouldings.    Complete  specilication.    .\oveniber5 

MoSO  H.  A.  Perry.  Brighton.  Sizing  paper  hangings,  or 
varnishiug  same.    November  11 


XX.— FINE    CHEMICALS,    ALKALOIDS, 

ESSENCES,    AND   EXTRACTS. 

APPLICATIONS. 

13770  S.    Travado,    London.      Toilet   purposes    called   the 

Oriental  aromatic  salts."    October  27 

11617  O.  Iinray.  London— From  the  Society  of  Chemical 
Industry,  in  Basle,  Switzerland.  Manufacture  of  the  ethyl- 
ether  of  a  new  acid.    November  11 

14618  O.  Iinray— From  the  Society  of  Chemical  Industry 
Basle.  Manufacture  and  treatment  of  a  compound  of  phenyl 
hydrazine  with  a  new  ethylether.    November  11 

15173  J.  C.  Mewburn,  London— From  L.  Seilliard,  France. 
Improvements  in  and  apparatus  for  the  manufacture  of  ozone, 
and  its  application  to  the  purification  or  treatment  of  alcoholic 
liquids  and  other  similar  purposes.    November  22 


XXI. -EXPLOSIVES,  MATCHES,  Etc. 
APPLICATIONS. 

13534  H.  S.  Maxim,  London.  Improvements  relating  to 
cartridges,  pro.iectiles,  and  fuses,  to  means  for  regulating  the 
action  of  such  fuses,  and  to  apparatus  for  use  in  the  mauutac- 
ture  of  the  said  pro,iectiles.    October  22 

14249  G.  Smith,  Glasgow.  Improvements  in  electrical  fuses 
November  5 

14478  W.  Lorenz.  London.  An  improvement  in  percussion 
caps  or  capsules  for  metallic  cartridge  cases.    November  9 

14493  G.Teideman  and  H.  S.  Price,  London.  An  improved 
fusee.    November  10 

14623  C.  K.  Bichel,  London.  Improvements  in  the  manufac- 
ture of  explosive  compounds.  Complete  specilication.  Novem- 
ber 1 1 

14693  H.  II.  Lake.  London— From  E.  Frnnke,  Germany. 
Improvements  relating  to  the  manufacture  of  explosives. 
Novemher  12 

14803  Sir  F.  A.  .\bel,  London.  A  manufacture  of  smokeless 
explosive.    November  15 

15111  W.  Lorenz.  London.  Improvements  in  compressing 
powder  and  other  compressible  explosives  in  cartridge  cases 
and  other  receptacles,  and  in  appliances  therefor.  Novem- 
ber ::0 

15118  C.  H.  Russell,  London.  An  improved  manufacture  of 
matches.    November  20 

COMPLETE  SPECIFICATION  ACCEPTED. 

1886. 

112  H.  A.  SchlundandA.  Martin.  Percussion  fuses.  Novem- 
bers 
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ON  THE  MANl'FACTUEE  OF  HYDEATE  OF 
STEONTIUM. 

BY  E.   F.   TRACHSEL. 

Hydrate  w  strontium  has  only  been  manufactured 
m  quantities  during  the  la.st  few  years,  the  demand 
lor  It  having  sprung  up  tlirough  its  use  in  the  niakin" 
and  rebning  of  beet-root  sugar,  and  in  the  extraction 


of  crystalli.sed  sugar  from  molasses.  Its  advantage 
in  the  manufacture  of  sugar  from  the  beet  is  derived 
from  the  fact  tliat  it  is  possible  by  its  usage  to  obtain 
a  pure  w-hite  sugar  direct  from  the  beetroot,  whilst 
in  refining  beetroot  sugar  it  has  been  found  to  be  far 
su]ierior  to  lime.  As  for  the  extraction  of  crystal- 
lised sugar  from  molasses,  lime  alone  is  not  sufficient 
to  .separate  the  crystalli,sable  sugar  from  the  uncrys- 
tallisable  sugar  and  the  various  .salts  contained  in  the 
molasses,  unless  alcohol  be  used  in  conjunction  with 
the  lime. 

p.xide  or  hydrate  of  strontium,  on  the  contrary, 
effects  this  separation  without  the  aid  of  alcohol,  and 
it  is  here  that  its  princi])al  advantage  i.s  found.  It  is 
the  tendency  of  oxide  of  strontium  or  its  compounds 
with  water — viz.,  monohydrate  of  strontium  and  hy- 
drate of  strontium — to  combine  with  sugar  by  form- 
ing sacharates  easily  decomiiosed  by  carbonic  acid, 
which  renders  it  useful  for  the  jiurposes  mentioned. 

It  is  not  111}-  aim  to  give  a  full  and  exhaustive 
account  of  the  manufacture  of  hydrate  of  strontium 
in  all  its  details,  but  to  put  before  you  a  general 
view  of  the  subject,  supported  by  the  description  of 
someof  thejirocesses  used.  Themineralsatour  disposal 
for  the  manufacture  of  hydrate  of  strontium  are  :  The 
native  carbonate  of  strontium,  or  strontianite,  found 
chiefly  in  Westphalia  ;  and  the  native  sulphate  of 
stroiitium,  or  celestine,  the  chief  supplies  of  which 
are  in  Sicily  and  in  Gloucester.shire.  The  native 
carbonate  of  strontium  is  converted  into  oxide  by 
being  burnt  in  kilns  similar  to  lime  l^ilns,  care  being 
taken  to  raise  the  temperature  of  the  charge  as  high 
as  possible,  the  carbonate  of  strontium  jiarting  with 
its  carbonic  acid  with  much  more  difficulty  than 
carbonate  of  calcium  does.  The  r?sulting  oxide  of 
strontium  is  dissolved  in  boiling  water,  the  solution 
clarified  and  allowed  to  crystallise,  when  hydrate  of 
strontium  crystallises  out.  The  manufacture  of  hy- 
drate of  strontium  from  the  sulphate  is  of  a  more 
complicated  nature,  and  has  been  attemiited  in 
different  way.s.  One  jirocess  consists  in  boiling  the 
finely-powdered  minernl  with  a  solution  of  carbonate 
of  sodium,  when  carbonate  of  strontium  and  sul- 
phate of  sodium  are  formed.  The  carbonate  of 
strontium  is  then  burned  as  before  described,  being 
mostly  made  into  bricks  with  the  addition  of  saw- 
dust. The  sulphate  of  .sodium  can  be  reconverted 
into  carbonate  by  the  Leblanc  process. 

Another  process  consists  in  furnacing  together  a 
mixture  of  sulphate  of  strontium  and  carbonate  of 
sodium,  with  the  production  of  carbonate  of  stron- 
tium and  sulphate  of  sodium. 

In  a  third  process,  carbonate  of  ammonium  is 
used  to  convert  the  sulphate  of  strontium  into  car- 
bonate, the  conversion  being  accomiilished  in  closed 
vessels  provided  with  a  stirring  apparatus.  All  these 
processes,  however,  are  indirect,  inasmuch  as  they 
only  yield  carbonate  of  strontium,  which  has  to 
undergo  the  opeiation  of  calcining  in  order  to  turn 
it  into  oxide  of  strontium.  I  have  therefore  devised 
and  patented  the  following  process,  which  docs  away 
with  this  disadvantage,  and  which,  provided  it  is 
carried  out  in  a  rational  manner,  and  with  the  aid  of 
the  improved  apjiaratus  now  at  our  disposal  in  the 
domain  of  manufacturing  chemistry,  bids  fair  to 
supersede  the  indirect  methods  previously  mentioned. 

In  order  to  give  you  a  clear  view  of  the  process,  it 
might  be  well  to  put  before  you  the  reactions  on 
which  it  is  based. 

1.  Sulphide  of  strontium  solution  when   treated 
with  caustic  soda  yields  hydrate  of   strontium   ami 
sulphide  or  suijihydrate  of  sodium  thus  : — 
SrS  +  -.'NaC  IH  =  Sr(OH )..  +  Na-.S,  or 
SiS  +  XaUn-t-H;U=:SrtOiI),  +  NanS. 

It  will  be  seen  that  the  second  formula  is  most  advan- 
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tageous,  as  it  used  only  half  the  quantity  of  soda, 
and  it  is  this  the  j)i-oportion  adoitted  by  me. 

2.  Sulpbydrate  of  sodium  (as  al.so  sulphide  of 
sodium)  is  converted  into  carbonate  by  treatment 
with  carbonic  acid,  sulphuretted  hydrogen  being 
given  olf — 

2XaHS  +  CO,  +  H..0 =Na.jC03  +  2H,S. 

3.  Carbonate  of  sodium  treated  by  caustic  lime 
yields  caustic  soda  and  carbonate  of  lime,  the  pre- 
sence of  sulphydrate  of  sodium  in  the  liijuor,  if  any, 
not  interfering  with  the  reaction. 

We  have  here  all  the  elements  for  a  con-.i>lete  and 
continuous  process,  the  carrying  out  of  which  I  will 
now  endeavour  to  describe.  The  sulphate  of  stron- 
tium as  it  comes  from  the  mine  is  passed  through  a 
crushing  apparatus  (fluted  rollers,  disintegrator,  or 
such  like),  preferably  mi.\ed  with  the  necessary  quan- 
tity of  coal,  which  I  found  best  as  Tcwt.  of  coal  to 
20cwt.  of  sulphate.  The  mi.xing  of  the  coal  before- 
hand ensures  a  more  uniform  mixture  of  the  two 
materials.  After  passing  the  crushing  apparatus,  the 
mixture  of  sulphate  of  strontium  and  coal  is  calcined 
in  a  furnace  (either  a  so-called  plus-]ire.ssure  furnace 
or  a  revolving  furnace),  when  the  sulphate  of  stron- 
tium gives  otf  its  oxygen  to  the  coal  and  is  converted 
into  sulphide  of  strontium,  the  conversion  taking 
from  three  to  four  hours,  according  to  the  heat  at- 
tained in  the  furnace,  the  fineness  of  the  material, 
the  character  of  the  coal,  and  divers  other  circum- 
stances. After  reduction  the  mixture  is  carried  to 
the  lixiviators,  which  are  of  different  designs,  the 
following  arrangement  being  one  of  the  simplest.  A 
round  or  .square  vat  made  of  boiler  plate  is  provided, 
at  the  distance  of  about  Gin.  from  the  bottom,  with  a 
removable  grating  of  iron  bars  ;  on  this  grating  a 
filter  is  spread,  which  can  consist  of  sugar  bags. 
Fragments  of  brick  or  other  suitable  material  are 
placed  on  the  top  of  this  filter,  to  protect  it  from  the 
action  of  the  red-hot  charge  drawn  from  the  furnace. 
In  the  middle  of  the  gratmg  a  cast-iron  pipe  is  fixed 
in  an  upright  position,  passing  through  the  grating 
but  not  quite  touching  the  bottom  of  the  vat,  and 
bearing  on  the  top  a  flat  or  umbrella-shaped  plate, 
between  which  and  the  pipe  an  interstice  is  left  for 
the  escape  of  the  liciuor  which  is  forced  up  by  the 
steam  entering  through  a  steam  pipe  placed  in  the 
centre  of  the  cast-iron  pipe  at  the  bottom  of  the  vat, 
over  which  it  projects  several  inches. 

In  these  lixiviators  the  charges  of  .sulphide  of 
strontium,  as  they  come  from  the  furnace,  are  covered 
with  boiling  water  or  weak  liquor  from  a  former 
operation,  as  the  case  may  be,  and  the  steam  is 
turned  on,  which  not  only  keei>s  the  liquor  boiling 
but  also  circulates  it  energetically,  the  steam  forcing 
the  liquor,  which  has  percolated  through  the  false 
bottom,  upwards  in  the  cast-iron  pipe,  when  it  falls 
back  upon  the  charge.  After  the  liquor  has  attained 
a  strength  of  24°  Twaddle  it  is  allowed  to  settle  and 
then  run  off  to  the  crystallising  tanks,  where  it  is 
treated  with  a  strong  solution  of  caustic  soda.  This 
causes  the  greate.st  part  of  the  hydrate  of  strontium 
to  fall  down  at  once,  another  ([uantity  crystallising  out 
on  cooling.  The  mother-liquor,  which  consists  chiefly 
of  sulphydrate  of  sodium,  is  drained  oft"  the  crystals 
and  run  into  the  evaporating  pans,  where  it  is  con- 
centrated to  about  30°  Twaddle,  and  then  run  into 
other  crystallising  tanks.  In  these  tanks  the  mother- 
liquor  is  allowed  to  cool,  whereby  it  deposits  practic- 
ally all  the  hydrate  of  strontium  still  held  in  solution. 
After  cooling,  the  mother-liquor  is  transferred  to  the 
carbonators,  in  which  carbonic  acid  gas  of  as  great  a 
strength  and  purity  as  possible  is  forced  through  it. 

The  crystals  of  hydrate  of  strontium  are  dried  and 
washed  in  hj-dro-e.\tractors  and  twice  recrystallised, 


which  makes  them  ready  for  packing.    This  repeated 
crystallising  is  connected  with  a  serious  loss,  caused 
chiefly  by  the  formation  of  carbonate  of  strontium 
during  the  dissolving  and  the  crystallising  in  the 
tanks,  and  I  have  succeeded  in  making  one  crystal- 
lisation sufficient  to  get  pure  crystals  by  the  follow- 
ing treatment.     The  impure   hydrate  of  strontium, 
after  being  once  dried  and  washed,  is  thrown  into  a 
muttle  furnace,  where  it  is  gently  heated  and  .stirred 
about  in  the  meantime.    During  this  oi)eration  part 
of  the  water  of  crystallisation  is  driven  off,  the  double 
sulphide  of  iron,  which  chiefly  causes  the  discoloura- 
tion of  the  crystals,  is  oxidised,  and  any  sulphide  of 
strontium  retained  in  the  crystals  is  changed  into 
sulphite,  sulphate,  and  hyposulphite,  whilst  a  small 
part  of  the    hydrate  is   converted  into   carbonate, 
through  the  action  of  the  carlionic  acid  of  the  atmo- 
spere.     This  carbonate,  together  with  the  carbonate 
already  contained  in  the  crystals,  is  sufiicient  to  throw 
down'all  the  iron,  now  in  the  state  of  oxide,  when  the 
furnace  product  is  dissolved  in  boiling  water.      The 
impure  crystals  of    hydrate  of    strontium   contain  • 
before  this  treatment  about  37  per  cent,  of  oxide  of 
strontium,  and  I  found  it  best  to  continue  the  heat- 
ing until  the  mass  shows  a  percentage  of  from  (iO  to 
70  per  cent,  of  oxide  of  strontium.    After  the  furnace 
product  is  dissolved  in  boiling  water,  the  solution  is 
clarified  and  allowed  to  cool,  and  the  crystals  after 
]  going  through  the    hydro-extractor    are    ready  for 
packing.     It  will  be  seen  that  this  simple  treatment 
of  the  crystals  not  only  dispenses  with  one  crystal- 
lisation and  the  losses  connected  therewith,  but  that 
it  also  is  the  means  of  turning  over  the  crystals  in  a 
much   .shorter   time,  which,  from   a   manufacturer's 
point  of  view,  is  important.     It  is  the  means  of  doing 
in  six  days  what  otherwise  would  require  a  fortnight. 
I  must  now  return  to  the  mother-liquor  of  sulphy- 
drate of  sodium.     Through  this  mother-liquor,  as  I 
have  stated  before  a  current  of  carbonic  acid  gas  is 
forced  which,  acting  on  the  sulpbydrate  of  sodium, 
turns  it  into  carbonate  of  sodium,  whilst  sulphuretted 
hydrogen  is  given  oft'. 

It  has  been  proved  by  others  that  sulphide  of 
sodium  is  decomposed  by  an  equivalent  of  carbonic 
acid,  so  that  I  need  not  dwell  upon  this  part  of  the 
process  particularly.  I  may,  however,  observe  that 
by  using  strong  solutions  of  sulphydrate  of  sodium, 
as  I  always  do^  the  action  of  the  carbonic  acid  is  so 
energetic  that  the  liquor  becomes  quite  hot,  and  that 
if  the  conversion  is  carried  far  enough  the  whole 
mass  on  cooling  becomes  one  solid  lump  of  carbonate 
I  of  sodium. 

I      The  sulphuretted  hydrogen  is  passed  through  a 
!  Claus-kiln,  which  contains  a  layer  of  hydrated  oxide 
1  of  iron  or  of  manganese,  and  at  the  same  time  a  small 
j  quantity  of  air  is  blown  through  the  oxide  sufficient 
either  to  turn  the  sulphuretted  hydrogen  into  sulphur 
and  water,  or  else  into  suljjhurous  acid  and  water. 
The  operation  presents  no  difficulty,  even  with  dilute 
!  gase.s,  and  it  is  possible  to  recover  nearly  all  the  sul- 
I  phur  either  in  the  elementary  state  or  as  sulphurous 
acid   capable  of  being  used  for  the  manufacture  of 
sulphites  or  of  sulphuric  acid.    It  is  best  to  keep  the 
I  carbonators  warm,  so  as  to  prevent  a  crystallisation 
of  carbonate  of  sodium  in  thein,  and  when  the  con- 
version of  the  sulphydrate  of  sodium  is  deemed  to  be 
sutficieut  the  liiiuor  is  run  into  the  causticiser  to  be 
causticised  by  lime  in  the  well-known  manner.     It  is, 
'  indeed,  not  necessary  to  continue  the  treatment  of  the 
':  sulphydrate  of  sodium  liquor  until  the  whole  of  it  is 
'•  converted  into  carbonate  of  .sodium,  because,  as  I 
have  mentioned  before,  the  presence  of  sulphydrate 
of  sodium  in  the  liquors  does  not  interfere  with  the 
causticising.      The  liquor,  after  having  been  causti- 
cised, is  again  used  in  the  first  part  of  the  process,  thus 
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making  it  possible  to  use  the  same  quantity  of  soda 
over  and  over  again,  and  rendering  the  process  a 
continuous  one  by  wliicli  all  the  snlpliate  of  strontium 
is  converted  into  liydrate  of  strontium. 

DISCUSSION. 

Mr.  B.  E.  R.  Newland.s  :  The  autlior  had  said  that 
it  was  impossible  to  remove  glucose  from  sugar  by 
lime  alone.  That  was  a  mistake,  because  lime  would 
remove  every  trace  of  glucose.  He  should  like  to 
hear  more  from  the  author  on  the  rapidly  developing 
uses  of  strontia.  It  was  very  interesting  to  see  a 
substance  like  strontia,  formerly  regarded  as  of  very 
little  use,  become  so  intimately  connected  with  a 
large  and  important  industry.  It  was  more  interest- 
ing still  to  sugar  refiners  to  know  that  their  old  friend 
lime  was  being  rapidly  displaced  not  only  by  strontia 
but  by  another  competitor,  baryta.  Baryta  was 
generally  regarded  as  "  very  poisonous,"  and  strontia 
had  been  also  described  as  "  poisonous"  ;  but  with 
regard  to  the  latter,  he  could  answer  for  it  that  small 
animals,  such  as  mice,  could  take  it  without  any  ill 
effects.  Therefore  he  considered  strontia  as  far  pre- 
ferable to  baryta  for  sugar  refining.  Baryta,  how- 
ever, had  recently  been  introduced  into  the  I'aris 
sugar  refineries,  and  he  expected  that  the  public 
analysts  here  would  have  something  to  say  about 
it  before  long.  He  had  tested  sugar  refined  by 
means  of  baryta  in  conjunction  with  phosjihate  of 
ammonia,  and  had  found  it  quite  easy  to  detect  traces 
of  baryta  in  sugars  so  manufactured.  It  would  be 
very  desirable  that  public  analysts  should  have  their 
attention  drawn  to  this  subject.  Had  the  author 
succeeded  in  getting  a  complete  reduction  of  his  sul- 
phate of  strontium  >.  He  himself  had  experimented 
with  it  some  years  ago,  and  had  found  great  difhculty 
in  getting  a  reduction  beyond  GO  per  cent.  If  one- 
third  or  thereabouts  of  the  suljihate  were  lost  in  work- 
ing, that  would  make  a  serious  difference  in  the  ex- 
liense  of  the  jirocess.  He  would  like  to  know  also,  if 
the  proce.ss  had  been  used  commercial!}'. 

Jlr.  J.  !\[a(:'teau,  before  discu.ssing  the  paper,  drew 
the  attention  of  the  meeting  to  a  remarkable  fact  in 
connection  with  strontia  and  baryta  processes  for 
recovering  sugar  from  molasses.  In  such  jirocesses  a 
considerable  proportion  of  the  sugar  underwent  a 
change  of  character,  and  came  out  of  the  solution  in 
needle-shaped  crystals.  These  needle  crystals 
polarised  108  per  cent,  and  this  appeared  to  liave  a 
higher  sweetening  power  than  they  really  jiossessed. 
Difficulties  have  constantly  arisen  in  France  in  esti- 
mating the  sugar  present  in  them  ;  the  sugar  mer- 
chant naturally  objecting  to  pay  for  lOS  per  cent, 
when  he  gets  only  100  per  cent.  In  the  paper  just 
read,  ^Ir.  Trachsel  had  de.scribed  a  reaction  which  did 
not  actually  take  place.  The  reaction  which  really 
does  take  place  is  not  between  cau.stic  soda  and 
strontium  .sulphide  as  such,  but  between  caustic  soda 
and  strontium  sulphydrate  in  a  mixed  solution  of 
strontium  hydrate  and  strontium  sulphydrate.  The 
process  described  by  ^Ir.  Trachsel  being  based  on  the 
reaction  between  caustic  soda  and  a  solution  of  stron- 
tium sulphide,  was  much  the  same  as  that  jiatented 
in  connection  with  baryta  by  Brooman  in  1863.  As 
now  proposed,  the  proce.ss  ai)i)eared  to  be  a  very  in- 
genious one  and  ought  to  work  well.  But  he  thought 
that  the  author  should  alter  his  stateujent  of  the 
decomposition  so  as  to  include  the  water  which  played 
a  part  in  it,  since  it  was  an  undoubted  fact  that 
directly  one  treated  sulphide  of  barium  or  strontium 
with  water  it  sjilit  up  into  nearly  ecpial  portions  of 
hydrate  and  sulphydrate,  and  that  the  reaction  with 
the  caustic  soda  was  with  the  sulphydrate  of  stron- 
tium, and  not  with  the  sulphide. 


!Mr.  W.  B.  Giles  .said  he  had  had  some  experience 
with  the  various  methods  of  producing  strontium 
hydrate  alluded  to  by  Mr.  Trachsel.  In  the  first 
jilace,  he  had  tried  on  a  large  scale  thedecomjiosition 
of  strontium  sulphate  by  carbonate  of  sodium,  and 
had  found  it  go  very  well.  It  took  very  little  more 
than  an  equivalent  of  carbonate  of  sodium  to  decom- 
yiose  an  equivalent  of  finely-ground  native  celestine. 
He  had  al.so  worked  on  a  con.siderable  scale  a  process 
for  treating  native  strontium  sulphate  by  carbonate 
of  ammonium.  The  method  consisted  in  ]iassing 
gas  liquor  fresh  from  the  tower  thrcuigh  Bristol 
celestine.  The  carbonate  of  .strontium  thus  obtained 
was  very  pure.  It  was  intended  for  jjyrotechnic 
use,  and  the  flame  it  gave  when  converted  into 
nitrate  was  far  superior  to  that  obtained  by  means 
of  carbonate  of  sodium.  He  had  noticed  a  curious 
fact  in  resjiect  of  nitrate  of  barium,  in  the  manufac- 
ture of  which  soda  had  been  used.  He  had  taken  a 
considerable  quantity  of  that  body  and  had  recryst.il- 
lised  it  six  times  successively  in  distilled  water,  and 
had  found  the  last  crop  of  crystals  to  contain 
a])p:uently  as  mucli  soda  as  the  first.  He  ]iad  never 
seen  tliis  fact  noticed  ;  though,  doubtle.s.s,  the  same 
experience  had  occurred  to  others. 

Mr.  SuLMAN  wished  to  ask  Mr.  Trachsel  a  few- 
questions  about  his  process,  especially  with  respect 
to  carbonating  the  sodium  sulphydrate  liquors 
obtained  as  a  by-]iroduct.  The  commercial  success 
of  the  process  would  depend  largely  on  the  jiractiea- 
bility  of  utilising  this  sodium  sulphydrate  again  and 
again  in  a  continuous  round  of  operation.s.  He 
feared  it  would  be  found  too  exjiensive  to  carbonate 
this  residual  sulphydrate  by  carbonic  acid  derived 
from  lime-kilns.  It  had  been  attempted  also  to  use 
waste  gases  from  furnaces  for  the  carbonation  of 
these  liquors  ;  but  the  oxidation  which  took  place 
was  so  great  as  to  convert  a  large  proportion  of  the 
sodium  sulphydrate  into  sulphate  and  hyposulphite. 
He  feared,  therefore,  that  this  proportion  of  the 
sodium  hyposulphite  must  be  regarded  as  lost,  as  it 
Could  not  be  causticised,  and  that  this  jirobahle  loss 
would  have  a  most  important  bearing  upon  the 
future  of  the  process. 

Mr.  TitACH.sEL,  in  reply,  said  that,  in  the  first 
instance  with  respect  to  the  comparative  values  of 
lime,  baryta,  or  strontia  processes  for  the  extraction 
of  sugar  from  molasses,  he  had  said  in  his  paper 
that  the  superiority  of  the  strontia  proce.ss  consisted 
in  the  fact  that  it  did  not  require  the  use  of  alcohol, 
whereas  in  all  lime  processes  the  use  of  alcohol  was 
ab.solutely  necessary. 

Mr.  15.  K.  I!.  Newland.s  observed  that  that  state- 
ment was  right  so  far  as  the  extraction  of  the  salts 
was  concerned,  but  no  further. 

Mr.  Trachsel  thought  his  argument  was  proved  by 
the  fact  that,  so  far  as  he  was  aware,  no  lime  process 
was  in  actual  use  which  did  not  in  some  way  include 
the  use  of  alcohol. 

Mr.  1!.  E.  R.  Newlands  rejoined  that  the  Steffen 
process  did  not  require  alcohol,  and  that  that 
proce.ss  was  in  actual  work  on  a  large  scale  at 
Cologne. 

Mr.  Trachsel  replied  that  if  such  were  the  case  it 
would  materially  affect  the  value  of  his  .strontia 
process.  He  had  not  .spoken  of  other  ])rocesses  for 
the  purification  of  sugar,  for  the  simple  reason  that 
they  did  not  appear  to  come  within  his  limits.  He 
knew  that  several  new  processes  had  been  started 
recently  and  were,  he  believed,  going  well.  It  was 
always  the  case  that,  when  a  new  chemical  proce.ss 
for  getting  a  particular  result  was  started  and  suc- 
ceeded >veil,  other  jirocesses  sprang  uji  in  a  short  time 
and  attained  the  same  result  more  or  less  success- 
fully.    With  respect  to  his  own  process,  he  could  say 
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that  several  manufacturers  were  already  working  it, 
and,  as  far  as  he  knew,  successfully.  tSomeone  had 
inquired  whether  the  decomposition  of  strontium 
sulphate  into  sulphide  was  complete.  That  depended 
very  much  on  the  temperature  of  the  furnace,  and 
also  on  the  fineness  of  the  material  treated.  The 
specimen  of  sulphate  handed  round  during  the  reading 
of  this  paper  showed  that,  though  the  mineral  as  a 
whole  was  rather  friable,  the  individual  crystals 
were  pretty  hard.  The  rapidity  and  completeness 
of  the  reaction  depended  entirely  upon  the  degree 
of  fineness  to  which  the  mineral  was  ground. 

Mr.  Newlands  imjuired  to  what  extent  the 
decomposition  was  possible  'I 

Mr.  Teachsel  replied  up  to  about  90  per  cent. 

Mr.  Cresswell  asked  whether  a  high  or  low 
temperature  was  preferred  1 

Mr.  Teachsel  replied  that  he  preferred  a  high 
temperature. 

Mr.  Newlands  observed  that  he  understood  that 
coal  was  mi.Ned  with  the  sulphate,  and  that  then  a 
90  per  cent,  reduction  was  got. 

Mr.  Teachsel  said  that  was  correct  ;  and  the 
better  the  coal  the  better  were  the  results.  The 
process  had  been  used  for  about  six  months,  aiid, 
from  a  chemical  point  of  view,  was  quite  successful. 
He  was  not,  however,  in  a  position  to  go  further 
into  details  at  that  moment.  Mr.  Mactear  bad 
combated  his  statement  of  the  reaction  which  took 
place  between  strontium  sulphide  and  caustic  soda. 
No  doubt  practically  it  was  as  Mr.  Mactear  had 
said  ;  but  chemically  regarded  he  thought  that  when 
strontium  sulphide  was  dissolved  in  water  the 
reaction  was  really  : 

2SrS  +  2H,0  =  Sr(OH ),  +  SrlHS),.. 

There  would  always  be  found  a  small  quantity  of 
hydrate  in  excess  of  the  sulphydrate,  and  he  thought 
it  was  this  small  excess  which  gave  the  initial  move- 
ment to  the  decomposition.  [Some  further  discussion 
ensued  upon  this  point,  and  it  eventually  appeared 
that  Mr.  Trachsel  and  Mr.  Mactear  were  at  one  on 
the  .subject.]  Mention  had  been  made  of  a  process 
for  the  decomjiosition  of  sulphate  of  strontium  by 
carbonate  of  sodium.  He  knew  that  such  a  process 
had  been  tried,  but  believed  it  had  been  dropped 
because  it  was  found  impracticable  to  regenerate  the 
.sodium  carbonate  for  use  again.  He  had  been  asked 
if  the  decomposition  of  his  residual  sulphydrate  of 
sodium  by  carbonic  acid  was  really  profitable.  He 
was  quite  aware  that  the  decomposition  of  sodium 
sulphide  by  carbonic  acid  had  been  often  attempted 
and  often  patented.  But  it  had  always  been  pro- 
posed to  start  from  solid  sulphide  of  sodium.  Now 
it  was  practically  impossible  to  obtain  solid  sulphide 
of  sodium  on  a  large  scale.  The  late  ilr.  Weldon 
had  tried  to  manufacture  carbonate  of  sodium  in  this 
way  ;  and  his  best  endeavours  had  failed,  not  because 
of  the  difficulty  of  the  decomposition,  but  because 
of  the  difficulty  of  getting  the  sulphide.  In  the 
strontia  process  that  difficulty  did  not  occur,  for  the 
sulphide  of  sodium  was  ready  made  to  their  hands. 
It  had  been  suggested  that  flue  gases  might  be  used 
as  the  carbonating  agent  ;  but  he  did  not  think  that 
would  be  profitable.  The  gases  contained  at  most 
about  12  per  cent,  of  carbonic  acid,  and  lime  kiln 
gases  contained  about  24  per  cent.  He  thought  it 
would  be  found  of  great  advantage  to  use  the  latter, 
as  the  decomposition  would  be  not  only  more  rapid 
but  more  complete  also. 

Mr.  Newlands  inquired  whether,  seeing  that  ^Mr. 
Trachsel  had  shown  them  by  one  of  their  reactions 
which  he  had  formulated  on  the  blackboard  tiiat 
stronsic  hydrate  was  practically  insoluble  in  water, 
and  stronsic  suliihydrate  very  soluble,  it  would  not 


be  practicable  to  run  off  the  supernatant  liquor  and 
use  the  hydrate  at  once  ? 

Mr.  C.  T.  KiNcZETT  said  that  by  his  reference  to 
the  experiments  of  the  late  Mr.  Walter  Weldon,  he 
supposed  the  author  to  mean  the  experiment.s  in 
obtaining  carbonate  of  soda  from  sulphide  of  sodium 
which  he  had  conducted  at  St.  Helens  on  Mr. 
Weldon's  account  many  years  ago.  They  had  roasted 
salt  cake  with  fine  coal  in  a  niuttle  furnace,  obtaining 
a  very  impure  suljihide  of  sodium.  Carbonic  aiihy- 
dride  was  passed  through  a  solution  of  this  sodium 
.sulphide  in  water,  and  the  result  was  that  they 
obtained  about  DO  per  cent,  of  sodium  hyposulphite, 
and  only  about  10  per  cent,  of  sodium  carbonate. 
This  result  was  probably  due  partly  to  the  un- 
avoidable adnii.ssion  of  air  into  the  muffle,  and  partly 
to  the  presence  of  air  with  the  carbonic  anhydride. 

Mr.  Trachsel  explained  that  even  if  hyposulphite 
were  present  with  the  soda  used  to  decompose  the 
strontium  sulphide,  it  would  make  no  ditterencc  in 
his  process,  since  a  double  decomposition  would  take 
place— viz.,  SrS  +  Na.^S.,0...  ==Na.^S-l-SrS:;0:i,  which 
latter  would  immediately  decompose  into  SrSO.-, +  S, 
therefore  any  hyposulphite  present  or  formed  would 
be  rendered  harmless. 

NOTE  ON  THE  VOLUMETRIC  ESTIMATION 
OF  NITROUS  ACID. 

1!Y  A.  C.  GREEN  AND  F.  EVEESHED. 

In  the  Chemical  News,  vol.  xlix.  p.  173,  A.  G.  Green 
and  S.  Rideal  describe  a  process  for  the  volumetric 
estimation  of  nitrous  acid  by  means  of  aniline. 
Although  the  results  obtained  by  this  process  are 
very  accurate,  it  is  somewhat  too  tedious,  and  re- 
quires too  much  care  in  manipulation  to  be  generally 
available  for  technical  purposes.  In  the  modification 
now  to  be  described,  we  nave  greatly  simplified  and 
shortened  the  operation  by  substituting  normal  for 
decinonnal  solutions.  The  employment  of  the  diazo- 
reaction  for  the  estimation  of  nitrous  acid  instead  of 
an  oxidation  process  has  the  great  advantage,  apart 
from  its  accuracy  and  convenience,  that  most  oxi- 
disable  substances  which  may  also  be  present  are  not 
effected.  In  fact  by  this  means  nitrites  may  be  de- 
termined under  conditions  which  would  entirely 
preclude  an  oxidation  method. 

The  normal  aniline  solution  contains  l)3grms.  of 
pure  aniline  (freed  from  water  by  redistillation), 
and  about  4.50cc.  of  hydrochloric  acid  in  1 
litre.  Of  this  solution,  2occ.  is  placed  in  a  small 
stoppered  bottle,  together  with  a  little  ice.  The 
solution  of  the  nitrite  (about  normal)  is  run  in  from 
a  burette,  with  continual  agitation.  From  time  to 
time  a  drop  is  taken  from  the  bottle  and  mixed  on  a 
white  slab  or  di.sh  with  a  drop  of  a  solution  of 
potassium  iodide  and  starch.  The  iinmrdiate  pro- 
duction of  a  blue  colour  indicates  the  presence  of 
nitrous  acid.  When  this  point  is  reached,  the  bottle, 
Avith  stopper  replaced,  is  left  to  stand,  surrounded 
with  ice.  If  after  some  nunutes  another  testing 
shows  that  the  nitrous  acid  has  been  taken  up, 
another  drop  is  added  from  the  burette,  and  so  on, 
until  there  is  an  excess  after  the  solution  has  stood 
for  an  hour.  In  testing  with  the  starch  solution, 
account  must  only  be  taken  of  the  colour  which  is 
produced  at  once,  as,  on  standing,  the  drop  almost 
always  becomes  coloured  even  when  no  excess  of 
nitrous  acid  is  present.  By  the  <iuantity  of  the 
nitrite  solution  used,  omitting  the  last  drop,  its  value 
in  HNO.j  or  NaNOo  is  indicated. 

AVe  have  not  found  time  to  test  the  process 
directly,  but  we  have  compared  its  results  with 
those  given  by  u  slight  uioditicatiou  of  the  improved 
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permanganate  process  described  by  Kinnicutt  and  Nef 
in  the  Americ^in  Clifmi-al  Joiinui/,  vol.  v.  p.  388,  and 
reprinted  in  tlie  C/k  hi  ical  Keirs,  vol.  xlviii.  p.  274. 
For  this  purpose  a  jwrtion  of  tlie  same  nitrite  solu- 
tion was  diluted  to  one-tenth  the  strength,  and  lOcc. 
of  this  solution  placed  in  a  flask  with  4(icc.  of  water 
and  a  drop  of  annnonia.  A  considerable  excess  of 
decinormal  permanganate  (about  2.")cc.)  was  run 
in,  then  immediately  lOco.  of  pure  concentrated  sul- 
phuric acid,  then  decinormal  oxalic  acid  in  slight 
excess,  and  lastly,  permanganate,  until  the  solution 
had  a  permanent  pale  pink  colour,  due  to  an  excess 
of  0'02 — O'O.'icc.  A  correction  was  made  for  this  excess, 
and  for  an  impurity  in  the  sulphuric  acid,  which,  in 
blank  experiments,  reduced  about  O'lcc.  of  permanga- 
nate. The  quantity  of  oxalic  acid  used  was  then 
deducted  from  the  corrected  iiuantity  of  permanga- 
nate, and  the  percentage  of  nitrite  thence  calcu- 
lated. The  following  results  were  obtained  by  the 
tv.'O  processes  : — 


SODIUM    NITRITE   IN    STICKS    SOLD   AS 
I'KKCENTAGE  OF  NaNO-j. 


'  PURE.' 


Aniline  Procesa. 
Experiment. 

1 97'27;.' 

2 97--'7 

3 97-01 

i 97-09 


Permanganate  Process. 
Exjienment. 

1 97-40;; 

2 'J7-B0 

3 Vi-m 


A  SAMPLE  OK  COMMERCIAL  SODIUM  NITRITE  BY 
ANILINE  PROCESS  ONLY. 


1 95-06;.'  NaNO  ■ 

2 94-88       „       " 

3 95-05 


91-86", 

95-13 

95-04 


NaNO: 


DISCUSSION. 


The  Chairman  said  the  method  now  described  by 
the  autliors  appeared  to  him  to  be  a  very  good 
modification  of  the  original  process  for  testing 
nitrites. 

Mr.  Crowdek  asked  whether  the  authors  considered 
this  method  was  an  improvement  upon  the  old  per- 
manganate test  for  vitriol  in  the  chambers.  It  seemed 
to  him  to  be  very  difficult  to  hit  the  mark  with  this 
new  method  of  testing,  whereas  any  boy  in  the  labora- 
tory could  use  the  permanganate  of  ]iotash  test. 

Mr.  EvEE.SHED  replied  that  the  advantage  of  using 
the  aniline  test  instead  of  the  permanganate  test 
consisted  in  the  fact  that  the  former  was  much  more 
accurate.  Permanganate  of  potash  would  oxidise  other 
substances  besides  nitrites  ;  and  in  many  instances 
there  might  be  impurities  present  which  would  cause 
the  results  to  appear  higher  than  they  really  were. 
It  was  of  course  quite  possible  that  the  permanganate 
test  might  be  equally  or  more  suitable  as  the  aniline 
test  for  vitriol,  especially  if  used  with  modifications 
introduced  by  Messrs.  Kynaston  and  Rideal.  But 
he  thought  the  ordinary  permanganate  test  would  be 
found  to  give  somewhat  varying  results,  and  to  be 
altogether  unsatisfactory  where  accuracy  was  re- 
quired. 

Jlr.  J.  W.  Leather  asked  how  long  it  was  con- 
sidered necessary  to  allow  between  adding  the 
different  portions  of  the  nitrite  from  the  burette,  as 
that  was  a  matter  of  importance. 

Mr.  EvEKSHED  replied  that  he  was  not  aware  that 
it  mattered.  So  soon  as  the  nitrite  had  disappeared 
more  was  added.  It  was  often  a  matter  of  guess- 
work. One  would  get  perhaps  80  or  90  per  cent,  of 
the  nitrate  run  in,  and  then  find  a  blue  colour  pro- 
duced. He  would  leave  it  for  a  few  minutes,  and  if 
it  were  not  then  all  absorbed  he  would  leave  it  again. 
If  it  stood  for  a  considerable  time— say  half  an-hour 
—and  still  did  not  give  a  blue  colour,  one  might 
consider  the  thing  done.  He  did  not  pretend  that 
the  test  was  an  absolutely  accurate  one. 


Thanks  were  given  to  the  authors  of  all  the  papers 
for  their  contributions. 


Ekrata.— In  the  November  issue  of  this  Journal,  page  563, 
Discussion,  Dr.Arnistrong's  remarks,  inline  "of  those  remarks, 
for  "lower"  read  larptr  ;  in  line  27,  before  the  word 
"  residuals,"  insert  valuable. 
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A  Meetinr/  was  held  in  the  Chanical  Theatre  of 
the  Universitii  College,  Jhiivmlvw  iitreet,  on  Wednes- 
day eveiiinr/,  Decemher  i,  ISSO. 

I'KOFESSOR   CAMPBELL  BROAVN   PRESIDING. 


ON     HEISCH    AND    FOLKARD'S 
PVr.O  METERS. 

BY     F  .      H  U  R  T  E  R  ,     P  H  .  D  . 

The  Publication  Committee  asked  me  to  report  upon 
a  new  pyrometer  by  I\les.srs.  Heisch  and  Folkard, 
with  a  view  to  insert  a  notice  of  the  instrument  in 
our  .Journal. 

I  have  had  considerable  experience  with  many 
varieties  of  pyrometers,  or  "high  temperature  thei"- 
mometers,"  as  they  are  now  called,  the  old  name 
having  got  into  bad  repute.  There  is  hardly  any 
phenomenon  caused  by  increase  of  temperature  which 
has  not  been  made  the  basis  of  a  pyrometer.  We 
have  great  choice.  "We  have  contraction  pyrometers 
and  expansion  pyrometers  in  great  variety  ;  we  have 
dissociation  tension  and  vapour  tension  i>yron)eters  ; 
optical  and  acoustical  pyrometers  ;  thermo  electric 
and  electric  resistance  pyrometers  ;  but  in  spite  of 
this  choice  a  good  pyrometer  is  still  wanted.  Those 
who  interest  themselves  in  pyrometers  will  find  a 
valuable  paper  on  the  subject  in  DiniiUi  s  Juuriail, 
22,"),  272,  by  Dr.  Fischer,  and  .several  j)a]ierson  special 
instruments  in  our  Journal,  vols.  iii.  and  iv. 

Dr.  Fischer's  conclusion  is  that  the  most  practical 
pyrometer  now  known  is  the  calorimetric  pyrometer, 
and  the  best  pyrometer  is  Siemens'  electric  resistance 
pyrometer.  I  quite  agree  with  him  from  the  scientific 
point  of  view.  But  from  a  iiractical  working  man's 
point  of  view,  Siemens'  electric  pyrometer  is  too 
troublesome  to  keep  in  order,  and  vastly  too  expensive. 
It  is  a  good  instrument  for  an  investigator  ;  hut  it  is 
very  little  use  in  works.  A  new  modification  of  it 
has  been  proposed  by  Spohr  (Din;ilers  Journal,  i'u, 
31.">),  who  substitutes  an  induction  coil  and  telephone 
arrangement  for  the  voltameter  or  galvanometer  of 
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Siemens'  instrument ;  but  I  doubt  whether  the  instru- 
ment so  moditied  has  any  claim  to  being  an  improve- 
ment on  the  galvanometer  arrangement.  For  the 
working  man  there  is  nothing  yet  but  thecalorimetric  , 
pyrometer,  and  the  ordinary  diti'erential  expansion 
instrument,  unless  Mr.  Muriie's  thermometers  prove 
satisfactory. 

The  calorimetric  pyrometer  —  the  only  one  at 
present  known  which  will  give  satisfactory  results  at 
all  temperatures — has,  1  believe,  been  first  described 
in  this  country  as  a  technical  instrument  by  Mr. 
Wilson,  of  !St.  Helens.  One  form  of  the  instrument 
is  also  sold  and  known  as  Siemens'  pyrometer. 
Another  modification  of  it  is  described  as  Fischer's 
pyrometer,  in  the  "Alkali  ilakers'  Pocket  Book."  It  is 
so  well  known  that  1  refrain  from  describing  it. 

The  calorimetric  method  requires,  however,  the  use 
of  tolerably  extensive  tables,  or  rather  tedious  calcu- 
lations, if  the  temperature  must  be  labelled  correctly, 
as  Profes.sor  Dittmar  expresses  himself — i.c,  if  the 
temperature  must  be  given  in  a  number  corre.spond- 
ing  to  one  of  the  recognised  scales.  [ 

For  working  purposes   I  have  always  dispen.sed  | 
with  labelling  the  temperatures  correctly — i.e.,  I  take  I 
no  notice  of  the  variations  in  the  specific  heat  of  the  ' 
metal  or  the  water  into  which  it  is  plunged.     I  am  : 
thus  enabled  to  make  a  little  slide  rule  arrangement  i 
which  saves  all  calculation.s,  and  thus  makes  the 
calorimetric  method  available  for  the  working  men, 
many  of  whom  could  not  be  trusted  to  make  the  calcu- 
lation.  It  must,  however,  never  be  forgotten  that  by 
neglecting  the  variation  in  the  specific  heat,  great 
differences  arise  between  the  real  and  the  apparent 
number  of  degrees.  At  higher  temperatures  the  results 
are  much  too  high  ;  at  lowertemperaturesthan  the  one 
for  which  the  specific  heat  is  the  correct  one,  the  results 
are  much  too  low. 

Professor  Codazzaproiiosed  a  method  by  which  the 
troublesome  calculation  of  the  temperature  with  the 
variable  specific  heat  of  metals  is  avoided.  The 
method  consists  in  making  with  the  same  calorimeter 
two  experiments,  using  two  pieces  of  metal  of  diti'erent 
weight.  Starting  with  the  same  initial  temperature 
of  the  calorimeter,  the  final  temperatures  will  be 
difTerent,  say  t  and  ti,  becau-se  the  (luantities  of  heat 
Q  and  Qi,  transferred  by  two  pieces  of  diti'erent 
weight  />  and  Pi,  will  be  different,  although  the  tem- 
perature T  of  the  pieces  of  metal  before  being  plunged 
into  the  calorimeter  is  the  same.  If  c  is  the  mean 
specitic  heat  between  T  and  ordinary  temperature,  we 
should  have — 

Q  =  c/j  (T-0  and  Qi  =r  cp,  (T  -  ^) 
By  elimination  of  c  we  obtain — 

T  =  QlHtr-Q.pt 

Q  ?'i  — QiP- 

The  method  is  ingenious,  but  in  my  hands  has  not 
given  satisfactory  resu'ts. 

As  trustworthy  as  the  results  are,  as  inconvenient 
is  the  calorimetric  method.  In  the  first  place,  observa- 
tions can  only  be  made  at  intervals  of  at  least  thirty 
minutes.  An  iron  cylinder  of  5()grms.  takes  nearly 
half  an-hour  to  assume  the  temperature  of  the  furnace. 
In  large  apparatus,  where  changes  of  temperature 
within  that  period  are  not  noticeable,  this  is  of  no 
consequence,  but  in  very  small  apparatus,  with  only 
a  few  tons  of  mass,  this  length  of  time  becomes  an 
objection  when  the  operation  to  be  carried  out  in  the 
apparatus  is  at  all  delicate.  Moreover,  the  frequent 
calorimetric  determination  of  the  temjierature 
becomes  a  tedious  business,  and  makes  one  long  for  a 
self-indicating  instrument  where  a  temperature  has 
to  be  kept  within  narrow  limits.  I  con.se(iuently  use, 
in  conjunction  with  the  calorimetric  method,  an  ordi- 


nary expansion  pyrometer,  made  of  metallic  rods,  on 
the  Gauntlet  principle.  We  often  extemporise  the.se 
arrangements,  using  part  of  the  apparatus  itself.  For 
instance,  when  ascertaining  the  temperatuie  of  super- 
heated steam,  we  use  a  straight  length  of  the  steam 
pipe  itself  as  the  expanding  metal. 

Much  has  been  said  against  these  ordinary  metal 
pyrometers.  They  have  been  expected  to  do  too 
much.  A  range  beyond  red  heat  is  usually  marked 
on  their  dial,  leading  to  the  belief  that  they  may  be 
used  to  any  degree.  They  are  utterly  worthless  while 
new  ;  they  are  ruined  by  any  temperature  close  to 
visible  red  heat  ;  but  up  to  UOO'-'  F.  they  are  not  bad. 
My  experience  has  shown  me  that  newly-drawn  metal 
rods  rapidly  change,  undergo  some  kind  of  annealing, 
but  after  some  time  give  tolerably  uniform  results. 
But  every  time  they  are  cooled  they  require  resetting. 
It  is  the  cooling  which  spoils  them. 

l!y  means  of  these  two  kinds  of  pyrometers  I  have 
hitherto  managed  to  solve  all  technical  jjroblems  re- 
quiring a  knowledge  of  temperature,  the  expansion 
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Fic.  1.— Heisch  axu  Folkard's  Air  1'vrometei:. 

pyrometer  indicating  constantly  the  direction  of  the 
change  and  the  calorimetric  pyrometer  giving  a  reli- 
able record  of  the  actual  temperatuie. 

It  would  be  a  great  boon  if  we  had  a  pyrometer 
which  would  combine  both  these  properties— i'.p., 
which  would  indicate  correctly  and  continuously. 

It  is  generally  accepted  that  the  air  pyrometer  is 
the  only  one  which  would  do  that  witli  certainty. 
Many  forms  of  air  pyrometers  have  consequently 
been  constructed,  but  not  any  of  them  have  been 
able  to  find  their  way  into  workshops.  Dr.  Fischer, 
who  mentions  most  of  these  air  pyrometers,  came  to 
the  conclusion  that  for  technical  purposes  air  pyro- 
meters are  generally  inapplicable. 

I  also  have  designed  and  tried  various  forms  of  air 
pyrometers,  but  have  abandoned  them  all.  I  use 
one  in  the  laboratory  occasionally  of  similar  form  to 
that  described  in  our  Journal,  vol.  iv.  45,  by  Mr. 
Beilby.     For  checking  other  pyrometers  I  simply 
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insert  into  the  air-bath  or  oil-bath  in  which  the 
pyrometer  is  to  be  tried  a  glass  tube  sealed  at  one 
end,  drawn  out  at  the  other.  When  the  temperature 
has  become  constant  I  seal  up  the  cai)illary  end  of  the 
glass  tube,  note  the  birometer,  open  under  mercury, 
and  ascertain  thus  the  volume  of  air  left  in  the  tube. 
The  rest  is  a  simple  calculation.  But  for  works'  pur- 
poses I  had  to  abandon  air  pyrometers. 

I  looked  with  sceptical  eyes  on  the  new  air  pyro- 
meter of  Messrs.  Heisch  and  Folkard,  of  Brentford. 
It  consists  of  a  bulb  n  (see  Fig.  1)  which  contains 
rarefied  air,  and  which,  by  means  of  a  fine  capillary, 
is  connected  to  a  mercurial  vacuum  gauge  h.  (At  a 
temperature  of  40"  F.,  at  which  the  bulb  of  the 
instrument  on  the  table  was  .sealed,  the  vacuum  was 
ri4mm.  of  mercury).  When  the  bulb  f(  is  heated  the 
rarefied  air  begins  to  exert  a  greater  pressure  and  the 
mercury  rises  in  b.  The  space  above  the  mercury  is  as 
perfect  a  vacuum  as  can  be  made.  The  novelty  and  the 
great  feature  of  this  instrument  is  the  use  of  rarefied 
air  and  a  vacuum  gauge.  By  these  means  Messrs. 
Heisch  and  Folkard  have  succeeded  in  reducing  the 
dimensions  of  the  gauges  to  reasonable  limits.    In 


lation  of  the  degrees  is  tedious,  and  is  not  worth  the 
trouble.  Mr.  Folkard  therefore  constructed  another 
instrument  on  similar  principles,  but  in  which  the 
air  is  always  at  constant  volume.  This  instument 
(Fig.  2)  is  also  before  you.  Mr.  Folkard  lent  it  me 
for  tbe  occasion.  He  calls  it  his  standard  thermo- 
meter. The  method  of  keeping  the  air  at  constant 
volume  is  simply  this  :  The  same  length  of  column 
of  mercury  is  always  supported  by  the  pressure  of 
the  air  in  the  bulb,  but  this  column  is  inclined,  and 
as  the  temperature  increa.ses,  the  mercury  is  not 
allowed  to  move  upwards,  the  inclination  of  the 
pre.ssure  tube  is  altered  so  as  to  keep  the  mercury 
exactly  at  the  same  point.  The  pressure  exerted  by 
the  mercury  is  proportional  .to  the  length  of  the 
column  multiplied  by  the  sine  of  the  angle  of  in- 
clination. By  means  of  a  movable  vertical  scale  r 
the  length  ol  a  vertical  column  of  mercury  which 
would  exert  the  same  iire.ssure  as  the  inclined  one 
can  be  readily  read  oft' ;  thus  angular  measure  and 
references  to  trigonometrical  tables  are  avoided.  The 
instrument  is  simple  enough,  but  would  not  answer 
as    a    practical    pyrometer.      By  means  of    it  the 


Fig.  i— Hei.scii  and  Foi.iv.vrh's  Standard  Thermomei'i;!!. 


the  instrument  before  you,  the  whole  range  from  0° 
to  1000'  F.  is  only  17  centimeters  long,  and  as  you 
see  the  degrees  are  equally  divided,  the  sensitiveness 
is  eciual  throughout  the  range.  Of  course  where  a 
larger  degree  is  required  it  is  only  necessary  to  make 
the  gauge  longer  and  not  to  exhaust  the  bulb  so 
much.  But  I  find  that  for  all  my  requirements,  a 
range  from  16  to  20mm.  per  100'  F.  is  sufficient,  and 
this  is  obtained  with  a  vacuum  of  from  90  to  110mm. 
at  ordin  iry  temperature.  Tbe  theory  of  this  in- 
strument has  been  published,  I  believe,  in  IST.'i,  by 
Pfanndler  as  a  special  case  of  differential  thermo- 
meters, but  not  having  access  to  the  journal  in  which 
his  paper  is  published,  1  do  not  know  whether 
rfannder  really  made  any  practical  proposal  in  this 
direction.  I  have  found  no  indication  of  such  a 
vacuum  pyrometer  elsewhere. 

If  the  air  in  the  bulb  remained  at  constant  volume, 
which  it  does  not,  the  degrees  of  the  instrument 
would  be  theoretically  all  equal,  but  as  the  air  in  dis- 
placing mercury  from  the  gauge  expands,  the  d  egrees  be- 
come somewhat  smaller  theoretically  for  the  higher 
temperatures  than  for  the  lower  ones,  Theexactcalcu- 


technical  instrument  can  be  graduated.  In  the  first 
instrument  I  made  I  found  that  the  graduations  so 
obtained  differed  from  the  graduations  calculated  on 
the  assumption  that  the  air  was  at  constant  volume 
so  little,  that  I  was  induced  to  calculate  dimensions 
of  an  instrument  such  that  the  deviations  should 
remain  less  than,  or  amount  at  the  outsitle  to,  two 
per  cent,  so  that  by  substituting  the  calculated  scale 
for  the  real  scale  I  should  commit  no  greater  error 
than  20  F.  in  1000'  F.  I  find  that  with  a  pressure  tube 
of  2inin.  bore  and  a  bulb  of  30  to  40cc.  capacity, 
with  a  vacuum  of  100mm.  mercury,  the  deviation  is 
less  than  two  per  cent,  provided  thatell  noxious  si)ace, 
excepting  that  of  a  very  fine  cajiillary  connecting  tube^ 
isavoided.  I  thus  succeeded  in  making  the  instrument 
so  that  I  can  calculate  the  scale,  which  is  readily  done 
by  the  ordinary  formula  : — 

Vt  ^  275 -K° 

where  P<  is  the  pressure  corresponding  to  temperature 


I   in  Centigrade,  IV  the  pressure  at  zero  and 
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the  coefficient  of  expansion  of  air  in  glass.  There 
are  various  little  errors,  but  the  whole  of  them  may, 
for  technical  purposes,  be  neglected.  Whether  a  teni- 
peratiu-e  is  labelled  980°  or  1000"  is,  for  technical 
purposes,  immaterial. 

Xow,  as  to  the  performances  of  this  instrument,  I 
had  one  which  I  heated  at  intervals  of  several  days 
for  some  hours  to  500°  F.,  simply  to  ascertain  whether 
it  would  change  its  zero.  Within  six  months  it  has 
not  changed  visibly.  Then  the  next  question  was. 
At  what  temperature  will  the  glass  bulb  collapse? 
Clearly  a  glass  tube  will  not  stand  a  temperature 
much  higher  than  1000°  F.  I  have  had  one  of  these 
instruments  made  of  ordinary  test  tube  glass  at 
900°  F.  for  24  hours ;  it  has  not  collapsed  and  has  not 
changed  its  zero.  I  consider  that  Messrs.  Heisch 
and  Folkard  have  provided  us  with  an  instrument 
which  is  applicable  in  many  cases,  and  which,  if  pro- 
perly made,  is  reliable  and  labels  temperatures 
tolerably  accuratelj-,  even  if  a  calculated  scale  is 
adopted  instead  of  empirical  graduations.  For 
scientific  purposes  I  would  prefer  an  instrument  with 
open  gauge,  but  for  works  the  very  small  length  of 
the  gauge  is  its  recommendation.  The  instrument 
is,  of  course,  fragile  and  rather  ditticult  to  transport, 
but  it  is  not  expensive,  and  should  not  cost  many 
shillings.  But  for  higher  temperatures  we  shall  still 
have  to  use  the  calorimetric  method,  unless  Messrs. 
Heisch  and  Folkard  see  their  way  to  substitute  a 
different  material  for  the  glass  bulb,  which,  I  am 
afraid,  they  will  find  very  difficult. 
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IVAX   LEVINSTEIN,  ESQ.,  IN  THE  CHAIE. 


THE  MANCHESTER  JUBILEE  EXHIBITION. 

The  Chairman,  referring  to  Sir  Henry  Eoscoe's 
remarks  at  the  opening  meeting,  with  regard  to  the 
forthcoming  Jubilee  Exhibition  in  Manchester,  and  to 
the  section  of  the  exhibition  in  which  the  members 
are  more  particularly  interested — viz.,  that  devoted  to 
chemical  and  allied  industries,  said  that  all  the  large 
amount  of  space  kindly  allotted  to  this  section  by  the 
Executive  Committee  had  been  applied  for.  Indeed 
it  had  been  found  impossible  to  entertain  all  the 
applications  that  had  been  received.  It  might  be 
expected,  therefore,  that  that  section  would  not  be 
behind  any  other  section  in  the  importance  and 
interest  ot  its  exhibits.  Marvellous  progress  had  been 
made  in  the  erection  of  the  elegant  structure  which  is 
intended  for  the  exhibition.  On  looking  carefully 
over  the  ground  and  the  drawings  he  was  strongly 
impressed  with  the  belie  f  that  it  would  be  a  very  great 
pity,  after  the  successful  termination  of  the  exhibition, 
to  break  up  these  commodious  and  well-constructed 


buildings,  which  appeared  so  admirably  adapted  for 
conversion  into  a  great  technical  institute  in  conjunc- 
tion with  a  technical  museum  and  depot  for  samples 
and  jiatterns  of  goods  required  by  foreign  nations.  A 
comprehensive  and  thoroughly-well  equipped  tech- 
nical institute,  supported  by  a  first-class  teaching 
stafl',  and  guided  by  a  chief  of  real  attainment.s,  ex- 
perience, and  high  jiosition  in  science,  would  be,  in  his 
opinion,  of  the  greatest  value  to  the  many  branches  of 
industry  established  in  this  neighbouihood.  The 
utilisation  of  the  exhibition  buildings  for  such  a 
purpose  as  that  which  he  suggested  would  confer 
everlasting  .fame  on  the  Jubilee  Exhibition  of 
Manchester. 

— *<*♦<«««♦♦*♦ — 

ON  THE  DEVELOPMENT  OF  BLACK  SPOTS 
ON  PAPER  IN  WHICH  WOOLLEN  GOODS 
HAD  BEEN  WRAPPED. 

BY  WILLIAJI   THOM.SON,   F.R.S.E. 

The  black  spots  in  question  appeared  as  if  they  had 
been  caused  oy  ink,  most  of  them  having  a  perfectly 
definite  outline  ;  there  were  some,  however,  round 
which  there  appeared  a  faint  brownish  tinge.  Some 
of  the  spots  were  cut  out  and  macerated  in  water  for 
comparison  with  an  equal  weight  of  unstained  paper 
which  was  similarly  treated.  The  black  spots  gave 
a  much  more  distinct  acid  reaction  than  the  un- 
stained, and  this  reaction  was  due  to  sulphuric  acid. 
This  led  me  to  suppose  that  the  black  spots  might  be 
due  to  free  sulphuric  acid  which  had  got  spirted  on 
to  the  paper,  and  which  on  drying  had  charred  it. 
Experiments  were  made  with  sulphuric  acid  of 
different  strengths,  put  in  a  similar  manner  on  the 
same  paper  and  heated,  but  the  black  spots  thus 
formecl  were  very  different  in  character  from  those 
in  question.  They  had  a  much  more  strongly  acid 
reaction  to  litmus  paper,  besides  being  ditferent  in 
appearance,  and  in  their  behaviour  towards  reagents. 

On  treating  one  of  the  .spots  in  question  with 
nitric  acid,  the  black  colour  di.'-appeared,  giving  place 
to  a  greenish  colour,  and  on  adding  ammonia  a  deep 
blue  was  at  once  developed.  Some  of  the  spots  were 
cut  out  and  an  equivalent  quantity  of  the  unstained 
paper  taken  for  comparison;  both  were  burned  to 
ajh,  which  was  then  dissolved  and  tested  :  a  large 
quantity  of  copper  was  found  in  the  stained  parts, 
whilst  none  was  contained  in  the  unstained  portions. 

The  questions  now  arose.  How  did  the  particles  of 
copper  oxide  which  originally  existed  in  the  paper  get 
there  l  and  then,  How  did  that  greenish  oxide  become 
converted  into  a  black  compound  1  It  was  evident  at 
first  that  the  paper  was  free  from  black  spots,  but  when 
some  woollen  goods  were  wrapped  in  them  the  black 
spots  gradually  developed.  1  found,  on  putting  a 
piece  of  bibulous  j^aper  containing  lead  acetate  among 
the  woollen  materials,  that  the  paper  soon  became 
brownish-coloured  and  ultimately  black  by  the 
sulphuretted  hydrogen  which  was  liberated  from 
the  wool,  and  it  seems  clear  that  the  objectionable 
smell  which  new  woollen  materials  possess  is  due  in 
some  degree,  if  not  entirely,  to  the  liberation  from 
them  ot  sulphuretted  hydrogen  or  of  some  volatile 
organic  suljihides.  Pos.sibly  the  use  of  sulphurous 
acid  in  the  bleaching  process  tends  to  the  foimation 
of  some  sulphur  compounds,  which  slowly  decom- 
pose, yielding  sulphuretted  hydrogen,  or  somewhat 
similar  substances. 

The  particles  of  copper  oxide  have  evidently  come 
from  the  oxidation  ot  some  brass  buttons  which  had 
been  left  on  some  of  the  rags  introduced  into  the  rag 
machine  during  the  manufacture  of  the  paper,  as  it 
was  only  a  comparatively  small  portion  of  this  paper 
which  was  thus  affected.  The  pale  greenish  particles 
of  copper  oxide  were  not  easily  seen  at  first,  but 
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when  the  sulphuretted  hydrogen  from  the  woollen 
goods  came  in  contact  with  the  copper  oxide,  it 
formed  the  sulphide  of  copper,  and  so  brought  into 
existence  these  mysterious  black  spots.  Part  of  the 
suljihuretted  hydrogen  thus  arrested  was  evidently 
converted  into  sulpliuric  acid,  which  gave  the  acid 
reaction  to  litmus  paper. 

DISCUSSION. 

]\Ir.  H.  (tEimshaw  :  I  should  like  to  ask  Mr. 
Thomson  how  he  accounts  for  the  copper  .spots  in 
the  paper  ? 

Mr.  W.  Thomson  :  The  only  reason  than  can  be 
given  for  the  copper  spots  being  on  the  paper,  is  that 
some  of  the  rags  which  had  been  used  hail  had  some 
brass  buttons  on  them,  and  in  the  process  of  manu- 
facturing the  paper  the  surfaces  of  the  metal  oxidised 
and  produced  oxide  of  copper,  which  got  mixed  with 
the  paper,  and  it  was  not  observed  until  the  paper 
was  u.sed  for  wrapping  up  the  woollen  goods,  when 
the  sulphuretted  hydrogen  came  in  contact  with  it, 
converting  the  oxide  into  sulphide  of  copper,  and  so 
developed  the  spots. 

CHLORIDE  OF  SULPHUR:  ITS  PROPERTIES 
AND  REACTIONS,  WITH  ESPECIAL  REF- 
ERENCE TO  ITS  USE  AS  A  VULCANISEE, 
AND  ITS  ANALYSIS. 

BY   CHAS.    A.    FAWSITT. 

The  discovery  of  Parkes,  in  1846,  that  indiarubber 
could  be  vulcanised  by  merely  immersing  it  for  a  few 
seconds  in  a  solution  of  cbloride  of  sulphur  in 
bisulphide  of  carbon,  gave  birth  to  the  manufacture 
of  chloride  of  sulphur.  Although  its  consumption 
is  small  it  is  nevertheless  an  article  of  great  import- 
ance to  the  indiarubber  manufacturer,  who  in  very 
many  instances  has  little  idea  of  its  properties. 
For  this  reason  I  thought  that  a  few  notes  which  I 
had  gathered  might  be  of  interest  to  this  Section,  in 
which  the  rubber  industry  is  so  strongly  represented. 

I  shall  (1.)  briefly  describe  the  different  chlorides  of 
sulphur  supposed  to  exist,  and  the  commercial 
varieties. 

(2.)  Show  that  their  decomiiosition  by  water  is  not 
as  simple  as  is  generally  sui)posed. 

(.3  )  Mention  the  principal  uses  of  chloride  of 
sulphur,  with  special  reference  to  its  employment  as 
a  vulcanising  agent. 

(4.)  Describe  a  method  for  the  estimation  of  the 
sulphur  and  chlorine  in  the  chlorides  of  sulphur. 

FirMlif,  There  is  evidence  to  show  that  three 
distinct  chlorides  exist  :  Suljihur  monochloride, 
S.Cl.j  ;  sulphur  dichloride,  SCL  ;  sulphur  tetra- 
chloride, SCij.  It  is  the  first  and  second  that  we 
have  to  deal  with  more  partit'ularly  to-night. 

Sulphur  mouiirhtiirulc,  S^t'l..,  is  a  yellow  li(piid, 
having  a  sp.  gr.  1-7044  at  0°  C.,  and  1-G822  at  1.5 Ti'  ('., 
boiling  at  ISd— 137"  ('.  at  755mm.  I  arrived  at  these 
numbers  after  bestowing  great  care  on  the  samples 
taken,  aud  they  are  the  mean  of  several  determina- 
tions. This  chloride  is  a  well-defined  stable  com- 
pound. 

Sulphur  dichloride,  SCL,  is  a  dark  red,  unstable 
compound  existing  in  the  pure  state  only  at  tempera- 
tures below  10'  C  It  has,  according  to  Dumas, 
sp.  gr.  r(i2,  but  no  constant  boiling  point. 

In  the  Phil.  Ma<j.  1871,  .309,  Thorpe  and  ])alzell 
state  thai  a  dark  red  liipiid,  sujiposed  to  be  a  mixture 
of  S._.C1._.  and  801.^,  is  obtained  liy  passing  chlorine 
into  the  monochloride,  and  which  on  heating  begins 
to  boil  at  (U"  C.,  but  that  the  temperature  gradually 
rises  until  it  reaches  1,3(1'  ('.,  where  it  remains 
stationary.    I  rejieated  this  experiment  and  found 


that  by  heating  the  flask  in  an  oil-bath  cautiously 
the  li(iuid  began  to  boil  at  49°  C,  and  gave  off  10  per 
cent  of  a  distillate  under  04'  C.  A  naked  Hame 
causes  more  rapid  dissociation.  Sulphur  tetra- 
chloride, SCI  J,  exists  only  at  22'  C.,  and  its  properties 
have  not  been  well  determined. 

Perhaps  some  of  you  may  have  noticed  in  a  patent 
taken  out  by  Parkes,  in  184(i,  that  mention  is  made 
of  solid  chloride  of  .sulphur  ;  now,  as  no  solid 
chloride  of  sulphur  is  known  to  exist,  I  think  the 
substance  referred  to  must  have  been  oxy-telra- 
chloride  of  sulphur,  S^O.-iCh,  which  no  doubt,  with 
the  imperfect  apparatus  in  use  at  that  time  for  the 
manufacture  of  chloride  of  sulphur,  would  be  pro- 
duced in  considerable  (|uantity. 

In  coinmerce,  the  term  "  chloride  of  suljliur  ''  com- 
prehends all  the  kinds  usually  .sold,  and  samples  of 
which  you  have  before  you.  The  only  diflerence  you 
will  notice  on  looking  at  them  is  one  of  colour,  which 
varies  from  pale  yellow  to  dark  red.  We  will  now 
in<[uire  as  to  the  difference  in  their  compo.sition  and 
properties.  Nos.  1,  2,  Z^i.e.,  the  light  coloured 
varieties — have  approximately  the  same  ])roperties 
and  composition  ;  they  difi'er  in  colour  slightly,  and 
this  is  accounted  for  by  their  different  modes  of  pre- 
paration. The  following  are  their  specific  gravities 
referred  to  water  at  h^'a"  C.  : — 

No.  1  =  1-6820 

No.  2  -  l-CS2(i 

No.  3  -^  1B8JG 

The  boiling  points  vary  very  little  from  one  another  '■ 

No.  1  =  13a— !37'  C. 
No.  2  =  136—137 
No.  3  =  135-137 

Relow  you  have  a  boiling  point  determination  in  full 
of  No.  2,  which  will  show  you  how  little  the  tempera- 
ture varies,  and  serve  as  a  comparison  f(U'  that  of  the 
dark  varieties  (lOOcc.  taken  ;  first  drop  132   C.)  : — 

lOcc.  thermometer  in  vapour    13o'  C.    . .     in  liquid    i:i6'5'  C. 

20  „  „  136      137  0 

30  „  ,,  1.36-.i 1375 

10  „  „  136-5  ....          „  138-0 

SO  „  ,,  136-5 13S-0 

60  „  „  1370 139-5 

70  „  „  137-0 — 

80  ,.  „  137-0 — 

90  ,,  ,.  137-5 — 

An  analysis  of  Nos.  1  and  3  gave  the  following 
numbers  : — 

N...  1.  No.  3.  Calculated  SiClj. 

Sulphur  47-33  J8-30  47-11 

Chlorine 52-09  51-27  52-59 

Y'ou  will  notice  that  No.  3  contains  48-3  per  cent,  of 
sulphur,  being  Tl  per  cent,  above  the  calculated 
quantity,  but  as  this  sulphur  cannot  be  removed  by 
distillation,  it  cannot  be  termed  free  suljihur.  From 
the  above  numbers — i.e.,  those  from  specific  gravity, 
boiling  point,  and  analysis— you  will  see  how  nearly 
these  varieties  approximate  to  S;;Clo. 

Now  as  regards  the  darker  varieties,  Nos.  4  and  5, 
the  numbers  for  specific  gravity  will  be  : — 

No.  4  =  l-fiVl  at  15-5"  C. 
No.  5  =  1-657 

Occasionally   for    sjiecial    purposes    this   variety     s 

prepared  as  low  as  1  '(WO. 
This  dark  chloride  has  not  a  fixed  boiling  point,  as 

you  will  see  from  the  numbers  below  for  sample  5.     1 

.select  5  as  being  very  generally  used  (lOOcc.  taken  ; 

first  drop  62''  C.)  :— 
lOcc.  thermometer  in  vapour  73o'C.  ..      in  liquid     81' C 

20  „  ,.  810 ,  90-5 

30  „  „  89-5    ....  „  101-5 

40  „  „  117-5 l'23-O 

iO  .,  „  133-0 136-5 

CO  „  „  131-0    ....  „  137-5 

70  „  „  134-0 — 

80  .,  ..  131-5 — 

90  .,  ..  13J0 — 

The  thermometer  in  this  case  rises  quickly  unti 
50  [ler  cent  is  di.stilled  over,  when  it  remains  tolerably 
steady  to  the  end. 
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You  will  observe  that  the  numbers  are  widely 
different  from  those  obtained  with  the  yellow 
varieties,  and  we  shall  have  to  speak  of  them  again. 

An  analysis  of  this  No.  o  gives  the  following 
numbers  :  — 

Xo.  5.  Ciilcuhited  SClj. 

Sulphur 39-67  31-07 

Chlorine 60-03  68-«3 

The  above  numbers,  taken  in  conjunction  with  each 
other,  ])rove  that  this  dark  chloride  is  a  mixture  of 
SjClo  and  SCL,  and  that  it  has  not  such  a  definite 
composition  as  the  yellow  variety. 

Second/ 1/,  The  decomposition  of  chloride  of  sulphur 
with  water. 

As  is  well  known,  chloride  of  sulphur  fumes 
strongly  when  exposed  to  the  atmosphere,  on  account 
of  the  aiiueous  vapour  in  the  latter  causing  its  decom- 
position. The  fumes  consist  chiefly  of  hydrochloric 
acid. 

It  is  generally  stated  in  text-books  that  the  mono- 
chloride  in  contact  with  water  decomposes  according 
to  the  following  equation  : — 

2SX"lo-(-3HoO  =  H,SO:j+4HCl  +  3S. 

Taking  this  as  correct  for  the  yellow  chloride,  it 
struck  me  that  in  the  case  of  the  dark  variety  more 
SO...  would  be  produced,  and  if  such  were  the  case  it 
would  be  less  .suitable  for  vulcanising,  as  the  SO.^ 
jiroduced  w-ould  oxidise  gradually  to  H^SO.,,  and 
this  would  be  objectionable.  I  tested  the  idea  by 
decomposing  a  known  weight  of  both  the  yellow 
No.  -2  and  the  red  No.  .'>,  with  water,  and  sought  to 
estimate  the  SO^  produced  with  standard  iodine 
solution,  but  failed  owing  to  the  difficulty  experienced 
in  catching  the  end  point  of  the  reaction.  I  eventually 
placed  the  matter  into  the  hands  of  Professor 
Dittmar,  and  he,  after  having  tried  the  iodine 
method,  and  failed,  for  the  same  reason  as  I  had  done 
previously,  devised  the  foUow-ing,  which  he  says 
worked  exceedingly  well : — 

A  known  weight  of  chloride  w-as,  together  with  a 
(juantity  of  cold  boiled-out  water,  placed  in  a  tubu- 
lated retort  connected  with  an  inverted  condenser, 
which  was  joined  at  the  other  end  to  an  absorp- 
tion apparatus  containg  a  solution  of  permanganate 
of  potash.  The  w-hole  apparatus  was  filled  before 
starting  with  CO^,  and  a  slow  stream  of  the  same  gas 
passed  through  tlie  apparatus  whilst  the  experiment 
lasted.  After  the  chloride  had  stood  for  .some  time 
in  contact  with  the  water,  heat  was  applied  to  the 
retort,  and  the  SO^  formed  passed  through  tlie  con- 
denser into  the  absorption  apjiaratus,  where  it  was 
oxidised  to  H-jSO^,  and  finally  precipitated  and 
weighed  as  BaSOi. 

The  solution  remaining  in  the  retort  was  tested  for 
H.^SOi,  and,  on  giving  a  positive  result,  the  H0SO4 
was  determined. 

I  was  astonished  to  find  that  there  was  slightly 
more  SOj  produced  in  the  case  of  the  yellow  than 
with  the  dark  chloride,  and  the  results  were  as  follows  : 


Yellow 
Ked 


'  3-71  per  cent,  sulphur  given  off  as  SO' 
=  3-i3 


You  will  note  that  the  above  equation  demands 
much  more.  Another  fact  was  brought  to  light — 
viz.,  that  in  'the  case  of  yellow  chloride  much  less 
H.^SOi  was  produced  in  the  decomposition  than  in 
that  of  the  dark.     The  numbers  are  as  follows  : — 


Yellow  =  2'08  per  cent,  sulphur  given  off  e 
Ked       =  9-31 


i  H.jSO. 


No  doubt  by  v.irying  the  proportion  of  water  to 
chloride,  and  also  the  temperature,  this  result  would 
be  slightly  altered,  but  it  is  of  the  utmost  importance 
for  a  rubber  manufacturer  to  bear  in  mind,  as 
whenever  moisture  is  presented  to  chloride  of  sulphur, 


either  in  rubber  or  prepared  cloth,  etc.,  a  reaction 
analogous  to  this  must  take  place,  and  must  have  a 
damaging  efl'ect,  especially  in  the  case  of  the  dark 
variety. 

There  is  evidence  which  points  to  the  formation  of 
other  sulphur  acids  in  this  decomposition,  especially 
at  ordinary  temperatures.  For  instance,  H^S  is 
always  produced  in  small  quantity,  and  if,  after 
allowing  the  aqueous  mixture  to  stand,  you  draw  off 
a  small  (|uantity  and  add  a  little  NaHO  solution,  you 
get  a  large  precipitate  of  sulphur,  which,  taken  in 
conjvinction  with  the  evolution  of  H.,S,  indicates,  I 
should  .say,  tetrathionic  or  pentathionic  acids. 

Thirdbi,  The  uses  of  chloride  of  sulphur,  w-ith 
special  reference  to  its  employment  as  a  vulcanising 
agent. 

Its  two  principal  uses  are  for  the  vulcanisation  of 
indiarubber,  and  the  manufacture  of  indiarubber 
substitute.  As  is  well  known,  when  rubber  is  dipped 
into  a  solution  of  chloride  of  sulphur  in  bisulphide  of 
carbon,  it  is  vulcanised  by  a  small  quantity  of  sulphur 
replacing  hydrogen.  The  evolution  of  hydrogen  can 
be  plainly  seen  by  making  the  chloride  solution 
strong. 

Now,  suppose  we  take  the  differentcommercial  varie- 
ties of  chloride  of  sulphur,  and  proceed  to  vulcanise  in 
precisely  the  same  manner,  shall  we  get  the  same 
results  ;  and,  if  not,  wherein  lies  the  difference  1 

There  are  two  processes  in  which  chloride  of 
sulphur  is  used  as  the  vulcani-sing  agent — viz.,  the 
wet  process  and  the  vapour  process. 

The  Wet  Pivcegx  consists  in  passing  through  or 
dipping  into  a  solution  of  chloride  of  sulphur,  in 
bisulphide  of  carbon  or  petroleum  spirit,  rubber  goods 
of  various  kinds  ;  and  in  order  to  obtain  some  idea  as 
to  the  relative  merits  of  the  different  kinds  of 
chloride,  I  procured  some  "cut  sheet'  of  fine  quality, 
and  proceeded  in  the  first  instance  to  determine  the 
amount  of  sulphur  retained  by  rubber  when  the 
ditl'erent  kinds  of  varying  strengths  of  solution  w-ere 
used. 

For  the  trials  I  selected  Nos.  1  and  5,  and  also 
distilled  the  more  volatile  portion  off  a  sample  of 
No.  5  in  order  to  see  what  effect  a  chloride  having 
an  approximate  composition  to  SCL.  would  have, 
only  collecting  the  portion  which  came  over  under 
64°  C. 

The  following  was  my  method  of  procedure.  The 
pieces  of  cut  sheet  were  warmed  so  as  to  free  them 
from  moisture,  and  were  then  dipped  into  a  carefully 
prepared  solution  of  one  or  other  of  the  chlorides  in 
bisulphide  of  carbon,  the  duration  of  the  immersion 
being  in  each  case  1.')  seconds.  After  taking  out  of 
this  solution  they  were,  with  one  exception,  twice  in 
succession  immediately  plunged  into  pure  bisulphide 
of  carbon,  so  as  to  remove  the  chloride  which  was  on 
the  surface.  They  were  finally  dried  in  an  air-bath  at 
60— 6.')^"  C.  (140— ir.O"  F.). 

The  experiments  were  conducted  with  great  care 
to  ensure  uniform  results.  You  have  the  results  in 
Table  I.  on  next  page. 

The  rubber  contained  006  per  cent,  of  sulphur. 
These  results  show  that  chlorides  containing  a  greater 
proportion  of  volatile  constituents  act  more  iiuickly 
on  therulsber— I.e.,  for  equal  strengths  and  time  they 
give  up  a  larger  per  cent,  of  sulphur  to  the  rubber. 
Again,  by  noting  the  numbers  for  1  and  2  we  see  that 
the  act  of  washing  after  having  treated  with  chloride 
removes  the  excess  of  the  latter  from  the  surface, 
which  must  have  a  beneficial  ett'ect  in  practice,  as  it 
w-ill  i)revent  hardening.  Again,  by  using  1  to  30 
there  is  roughly  V'o  times  as  much  sulphur  retained 
as  when  1  to  60  is  taken. 

I  will  now  pass  round  a  few  samples  in  order  that 
you  may  comjjare  the  effect  of  the  different  varieties. 
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For  these  trials  Nos.  1,  3,  5,  and  the  volatile  portion 

distilled  from  5  were  used.    (See  Table  II.) 

These  .samples  (see  Table  II.)  show  on  examina- 
tion that  the  yellow  chloride  acts  quite  ditt'erently 
from  the  dark  ;  there  is  no  tendency  with  the 
former  to  harden  the  rubber,  even  although  used 
as  strong  as  1  to  l."i,  whilst  with  the  latter  1  to  (iO  has 
such  a  tendency,  and  renders  the  rubber  inelastic. 

For  equal  percent,  of  suli)hur—/.('.,l  in  6i)  dark,Xos. 
7  and  8,  and  1  in  30  light,  10 — 1.3,  you  will  notice  that 
the  former  has  a  damaging  eft'ect,  whilst  in  the 
case  of  the  latter  the  rubber  is  almost  completely 
vulcanised. 


with  the  least  colour  has  the  least  damaging  effect 

on  the  rubber. 

There  is  another  point  in  connection  with  the  use 
of  chloride  of  sulphur  in  the  wet  process  which  I 
should  like  to  mention. 

When  bisuli)hide  of  carbon  evai)orates  in  the  air  it 
produces  cold  and  condenses  the  moisture  in  the 
atmosphere,  and  this  is  eventually  left  as  water  when 
the  bisulphide  has  all  evaporated  ;  whilst,  if  the 
evaporation  be  conducted  in  a  close  vessel,  not  a 
trace  of  water  would  remain. 

This  has  an  important  bearing  on  the  use  of  chloride 
of  sulphur  in  bisulphide  of  carbon  for  vulcanising 


TABLE     I. 


No.  Exit. 

Variety  Chluride. 

Proportions  used  by 

Volume. 

Time  Diiipul. 

After  Treatment. 

I'er  Cent.  Sulphur  Retained. 

I 

Chloride. 

Bistllphide. 

1  ill  60. 

Iin30. 

1 

Light 

60 

losecs. 

Washed  twice  Bisulphide 

0-461 

2 

„ 

60 

15    „ 

Not  washed 

0-921 

- 

3 

„ 

30 

15    „ 

Washed  twice  Bisulphide 

—  - 

0-791 

1 

Dark 

60 

15    .. 

..          .,             t. 

0-785 

— 

5 

„ 

30 

15    „ 

„              •■ 

~~ 

1-161 

6 

Volatile 

60 

15    ,. 

,. 

1-ia 

- 

' 

" 

^ 

30 

15    ., 

,. 

- 

1839 

TABLE     I  L 


Ko.  Expt. 

■Variety 
Chloride. 

Chloride. 

Bisulphide, 

Time  Dipped. 

After  Treatuent. 

Remarks, 

1 

Light  1 

60 

3eec3. 

Not  washed  CSj 

Soft  and  elastic 

2 

Dark  5 

60 

3    ,. 

„          ••       i< 

Not  so  elastic  as  1 

3 

Light  1 

60 

15    ,. 

AVashcd  CSj 

.. 

1 

,.      1 

60 

15    „ 

Not  washed.C8.. 

.. 

5 

,.     3 

60 

15    ., 

■    ., 

„ 

G 

..     3 

60 

15    „ 

Not          ..        .. 

..              ,. 

7 

Dark  5 

60 

15    „ 

.. 

Not  as  elastic  as  3  or  5 

8 

5 

60 

15    „ 

Nol 

Tendency  to  harden 

9 

Volatile  SCI- 

60 

15    „ 

Not 

Blistered  and  rotten 

10 

Light  1 

30 

15    „ 

.. 

Soft  and  elastic 

11 

„      1 

30 

15    „ 

Not         .,        ,. 

.. 

12 

,.     3 

30 

15    „ 

.. 

., 

13 

,.     3 

30 

15    „ 

Not         ..       ., 

.. 

U 

Dark  5 

30 

15    „ 

., 

Kotten 

15 

1,     5 

30 

15    „ 

Not         „       .. 

16 

Light  1 

15 

15    ,. 

,.       ., 

Soft  and  clastic 

In  using  the  dark  variety  the  action  will  I 
think  be  analogous  to  its  properties  show-n  on 
heating,  the  sulphur  combined  with  the  more 
volatile  portion  will  be  taken  out  more  quickly 
at  first  than  that  existing  as  S^Cl.,,  and  after 
the  process  has  gone  on  for  .'^ome  time  the  solu- 
tion will  approximate  closely  to  one  of  the  ycl  low- 
chloride. 

_  From  the  above  experiments  taken  in  conjunc- 
tion -with  amount  of  sulphuric  acid  formed,  when 
mixed  with  water,  I  should  conclude  that  the 
dark  chloride  is  not  so  well  suited  for  vulcanis- 
ing  rubber   as    the    yellow ;    iu    fact   the  chloride 


prepared  cloth,  as  the  .-;olution  is  often  contained  in 
open  troughs.  The  same  action  must  necessarily  go 
on,  and  the  w-ater  produced  will  decompose  the 
chloride  with  results  the  reverse  of  beneficial. 

1  had  two  cases  brought  under  my  notice  lately  in 
which  the  last  batch  of  goods  was  damaged,  and  the 
above  would,  T  think,  account  for  it. 

The  Vajiniir  7'rnc.w.— A  process  for  vulcanising  by 
the  vapour  of  chloride  of  sulphur  was  patented  in 
1878,  by  Abbott,  and  ,  is  I  believe  worked  by 
several  firms.  The  goods  are  iiassed  through  a  cham- 
ber ill  which  chloride  of  sulphur  is  evaporated,  and 
you  will  readily  see  that  to  make  this  process  w-urk 
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smoothly  the  chloride  should  have  a  fairly  constant 
boiling  point.  Now,  as  we  have  before  seen,  this  is 
the  case  with  the  yellow  varieties,  whilst  the  dark 
kind  would  for  this  reason  be  unsuitable.  It  would 
be  also  more  difficult  to  work,  owing  to  the  tempera- 
ture having  to  be  constantly  increased  to  keep  up  a 
steady  .supply  of  vapour,  and  I  should  not  be  sur- 
prised to  see  the  first  batch  of  goods  come  out  blistered. 

Fourthlif,  a  method  for  the  analysis  of  chloride  of 
sulphur. 

In  the  analysis  of  chloride  of  sulphur  a  precaution 
to  be  attended  to  at  the  outset  is  not  to  e.xpose  the 
samples  too  freely  to  the  atmosphere,  as  they  soon 
change  in  their  composition,  and  to    avoid  this   in  ; 
weighing  the  be.st  plan  is  to  partly  fill  a  small  thin  glass 

bulb   with    drawn   out  end  (_^        -=  by  warming  . 

gently  and  then  allowing  a  little  to  be  drawn  in 
as  the  air  cools.  This  is  boiled,  and  when  the  bulb  is 
deemed  full  of  vapour  the  end  is  immersed  in  the  liquid, 
which  then  risesand  almost  comiiletely  fills  it ;  the  bulb 
is  now  sealed  and  weighed.  In  the  case  of  the  dark 
variety  care  should  be  taken  to  boil  out  completely 
before  filling  for  the  last  time,  as  if  any  were  left  in 
the  bulb  it  woukl  have  a  difl'erent  composition  to  the 
sample. 

To  de/ermini'  the  Svlphw. — INfeasure  into  a  small 
tiask  about  i'jce.  of  strongest  HNO...  ;  the  bulb  con- 
taining the  chloride  is  now  dropped  in  and  broken, 
and  to  moderate  the  reaction  the  fiask  is  kept  im- 
mersed in  cold  water.  If  any  undecomposod  sulphur 
now  remains,  the  tiask  is  gently  warmed  in  a  slanting 
])osition  and  a  cry.stal  of  chlorate  of  potash  added 
occasionally  until  it  is  all  oxidised  ;  the  contents  of 
the  fiask  are  transferred  to  a  basin,  the  excess  of 
HXO.,  removed  by  evaporating  in  a  water  bath  with 
HCl  ;  taken  up  with  water,  and  the  H0SO4  preci- 
pitated and  weighed  as  BaSOi. 

F<iv  Chlorine. — A  bulb  containing  about  2grs.  is 
broken  under  water  or  weak  XaHO  solution  in  a 
250cc.  stoppered  tiask,  the  contents  well  shaken,  and 
when  the  decomposition  is  complete  allowed  to  settle. 
A  weighed  or  measured  poition  is  transferred  to  a 
flask,  and  the  liquid,  if  acid,  made  alkaline  with 
Na.j  CO:j ;  it  is  now  boiled,  HNO-i  added,  and  if  any 
siiljihur  has  separated  out,  filtered,  the  HCl  in 
the  filtrate  is  precipitated  and  weighed  as  AgCl. 

DISCUSSION. 

ill.  H.  Geimsh.\w  :  I  think  that  most  indiarub- 
ber  manulacturers  will  agree  with  me  that  the  chief 
point  about  Jlr.  Fawsitt's  paper  is  not  that  he  has 
made  any  absolutely  new  discovery  with  regard  to 
the  properties  of  chloride  of  sulphur,  or  its  action 
upon  indiarubber,  but  he  has  given  a  rational  ex- 
planation of  the  effects  which  the  chloride  of  sulphur 
jiroduces  in  its  various  modifications.  The  results 
which  most  skilled  indiarubber  manufacturers  have 
observed  in  their  experience  are  explained  in  the 
chemistry  of  the  subject  as  placed  before  us  by  Mr. 
Fawsitt,  and  for  this  his  paper  is  useful. 

Mr.  Thomson  :  The  study  of  the  chemical  composi- 
tion of  these  chlorides,  and  of  their  actions  upon 
indiarubber,  is  an  importantstepinthe  rightdirection, 
in  1  educing  to  scientific  accuracy  and  method  the  use 
of  an  important  substance  employed  in  the  indiarubber 
industry,  which  has  hitherto  been  used  by  "rule  of 
thumb,"  and  I  think  indiarubber  manufacturers  will 
be  much  indebted  to  Mr.  Fawsitt  for  his  paper.  It 
seems  interesting  and  remarkable  that  the  lighter 
coloured  samples  of  chloride  of  .sulphur  are  more 
serviceable  for  vulcanising,  and  that  they  produce 
less  injurious  eft'ects  upon  indiarubber  than  the  darker 
sample-s,  although  the  former  contain  a  greater  per- 
centage of  sulphur  than  the  latter.    Mr.  Fawsitt  pro- 


poses that  after  the  rubber  goods  are  treated  with 
chloride  of  sulphur,  they  should  be  i)assed  through 
bisulphide  of  carbon  for  the  purpose  of  removing  the 
excess  of  chloride  of  sulphur.  Perhaps  he  can  tell  us 
whether  this  would  not  be  a  somewhat  objectionable 
proceeding,  and  if  it  would  not  probably  at  the  same 
time  remove  some  of  the  normal  oily  or  semi-liquid 
constituents  of  the  rubber.  I  have  observed  that 
when  these  substances  have  been  removed,  the  rubber 
tends  to  harden  afterwards  by  undergoing  oxidation 
more  rapidly  than  it  would  do  if  the  oily  constituents 
were, allowed  to  remain  in  their  normal  proportion.s. 

Mr.  H.  Phillu's  ;  I  have  recently  had  a  sample  of 
chloride  of  sulphur  to  analyse  of  which  not  more  than 
CO  per  cent,  distilled  at  136"  U.  The  rest  seemed  to 
be  sulphur. 

;Mr.  H.  L.  Terry  :  As  regards  the  composition  of 
chloride  of  tulphur,  the.se  are  not  sufficiently  under- 
stood in  vulcanising,  and  this  led  to  mistakes.  Pos- 
sibly that  is  the  cause  of  the  so-called  "  blooming." 
In  a  "  bloomed "  piece  I  have  found  three  times 
as  much  sulphur  as  in  a  sound  piece,  and  probably  the 
ditt'erence  in  the  quality  of  the  sulphur  chloride 
would  account  for  this. 

ilr.  Bell  :  I  had  a  case  brought  before  me  of  .some 
indiarubber  cloth  which  had  "bloomed,"  and  I  traced 
the  cause  of  it  to  the  adulteration  of  the  chloride  of 
suliihur  with  sulphur. 

Mr.  PiOWLEY  :  I  have  known  case.s  of  "blooming" 
which  have  arisen  from  badly  prepared  bisulphide  of 
carbon,  and  not  from  the  chloride  of  sulphur  at  all. 
In  all  cases  the  bisulphide  of  carbon  had  been  of 
foreign  manufacture  of  a  low  jjrice,  and  without  care- 
ful preparation  the  same  difficulty  might  arise  with 
any  manufacture  of  this  article.  As  a  matter  wliich 
has  engaged  the  attention  of  indiarubber  manufac- 
turers, I  should  like  to  ask  whether  our  chemists  could 
not  discover  some  means  by  which  tney  could  de- 
odorise in  some  measure  the  bisulphide  of  carbon  1 
Thus  a  very  great  benefit  would  be  conferred  upon 
those  who  have  to  use  it.  I  have  known  of  cases  of 
insanity  produced  by  men  inhaling  these  vapours. 

Dr.  Watson  :  I  should  like  to  ask  Mr.  Fawsitt  if 
he  could  tell  us  whether  the  bisulphide  of  carbon 
takes  any  part  in  the  reaction  of  vulcani.sing  ?  It 
appears  very  strange  that  the  chloride  of  suljihur 
which  contains  the  least  percentage  of  sulphur 
should  cause  vulcanising  to  take  place  more  rapidly. 
Perhaps  the  greater  amount  of  absorption  of  suliihur 
is  connected  with  the  reaction  between  the  chloride 
of  sulphur  and  the  bisulphide  of  carbon. 

ilr.  GKiJisH.iw  :  I  think  it  simply  arises  from  the 
higher  chlorides,  although  containing  less  sulphur, 
being  more  unstable,  and  therefore  more  easily  decom- 
posed when  in  contact  with  the  rubber  ;  and  it  does 
not  follow  that  chloride  with  the  largest  amount  of 
sulphur  would  necessarily  part  with  it  more  readily. 

Kephj. 

Mr.  Fawsitt  :  As  regards  ifr.  Thomson's  remarks 
it  is  well  Tinown  that  indiarubber  is  comjjosed  of  a 
viscous  and  fibrous  constituent,  the  former  of  which 
slowly  dissolves  in  bi.sulphide  of  carbon,  ether,  etc  , 
but  for  the  short  time  to  which  it  is  exposed  to  the 
bi.sulphide  of  carbon  in  vulcanising,  it  would  not,  I 
think,  have  an  injurious  effect  in  hardening  the 
rubber.  With  reference  to  the  damage  caused  by 
"  blooming,"  I  think  this  question  has  been  already 
answered  by  Mr.  Bell  and  .Mr.  Rowley.  It  can  be 
causecl  by  the  chloride  of  sulphur  containing  an 
excess  of  sulphur,  which  can  begot  rid  of  on  distilla- 
tion ;  and  also  when  the  bisulphide  contains  free 
sidphur.  In  reply  to  Dr.  Watson,  the  bisulphide  of 
carbon  plays  no  part  at  all  in  the  vulcanising.  It  iij 
all  removed  on  the  warming  of  the  goods, 
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NOTES  ON  COTTON  SILK    OF  THE   GOLD 
COAST,  CAMER00N8,  AND  .ALVLABAl!. 

BY   WATSON   SMITH,   F.C.S.,   F.I.C., 

Lecturer  in  Chemical  Technology  of  the  fictoria  Vniversitu, 
etc. 

This  so-called  "  Cotton-pilk,"  of  which  I  show  a 
specimen,  as  well  as  a  pod  with  the  beautiful  fibre 
bursting  through,  has  been  the  subject  of  some 
attention  lately,  perhaps  partly  in  consequence  of  its 
appearance  in  the  Indian  and  Colonial  Exhibition  in 
London.  It  may  be  interesting  to  give  a  brief  general 
account  of  the  botanical  nature  and  occurrence  of  the 
tree  bearing  this  form  of  fibre,  and  then  to  allude  to 
the  experiments  that  I  have  tried. 

The  fibre-bearing  jilant  belongs  to  the  Salmalia, 
a  genus  of  Malvaceif,  consisting  of  one  or  two 
species  generally  included  in  liomhax,  from  which 
they  are  recognised  by  their  bell-shaped  calyx 
being  divided  into  three  or  five  unequal  blunt 
lobes  ;  by  their  egg-shaped  more  erect  petals ; 
by  the  tube  of  the  stamen  being  infiated  or 
bulged  out,  and  compo.sed  of  numerous  filaments  in 
several  series  ;  and  by  the  stigma  being  divided  into 
five  sharp-pointed  si)reading  lobes.  Roth  species  are 
large  trees,  natives  of  tropical  Asia,  and  have  large 
hand  shaped  leaves,  composed  of  from  four  to  nine 
leaflets,  and  large  red  fiowers.  either  solitary  or  several 
together  on  the  naked  branche.s.  Their  fruits  resemble 
those  of  Jhmba.t;  and  are  filled  with  seeds  enveloped 
in  silky  cotton.  Sahmi/ia  ma/abaricn  or  Bomhax 
mulabarica,  the  Siniool-tree  of  India  or  Malabar 
Silk-cotton  tree,  attains  a  height  of  70  or  SO  feet,  and 
has  a  prickly  trunk  and  branches,  leaves  composed  of 
five  to  seven  leafiets,  and  clusters  of  fiowers.  The 
Silk-cotton  of  the  Simool,  though  very  beautiful,  is 
said  to  be  like  other  Silk-cottons,  not  adapted  for 
spinning.  It  is  chiefly  used  for  .stuffing  cushions,  and  a 
kind  of  quilt  or  thick  cloth  is  manufactured  from  it  in 
Assam.  The  trunk  yields  a  very  pure  gum  and  light 
jiorous  wood,  and  the  bark  possesses  emetic  properties. 
Anotherspecies.without  prickles  on  trunk  or  branches, 
is  an  inhabitant  of  liurmah. 

I  find  that  the  tensile  strength  of  the  cotton-silk 
is  very  feeble,  and  hence  I  can  quite  coincide  with 
the  opiiuon  ot  the  botanists,  already  quoted.  But  I 
was  led  to  suppose  that  this  fibre  was  extremely  weak 
after  a  microscopic  examination,  in  which  I  viewed 
some  of  it  through  an  immersion  lens.  On  glancing 
at  the  fibre  under  the  microscope,  under  the  wet  lens, 
and  also  under  a  dry  len.*.  it  will  be  seen  that  in  the 
former  case  water  will  have  got  into  the  little  tubes, 
and  almost  filled  them,  leaving  bubbles  of  air,  which 
can  he  easily  .seen.  On  glancing,  in  the  latter  case,  at 
the  dry  tubes,  nothing  of  such  appearance  can  be  seen 
in  the  tubes.  Now,  as  these  bubbles  seemed  so  large, 
I  concluded  the  fibre-walls  must  be  corresisondingly 
thin,  and  this  before  I  made  any  trials  of  the  strength. 
Not  only  did  I  subsequently  find  my  conclusion  con- 
firmed, but  in  a  recent  numberof  the  Chemikir Z^itmifi, 
10,  1335,  I  observe  some  chemist  has  been  trying' a 
few  experiments  with  the  species  found  in  the 
Caraeroons,  in  which  lie  also  finds  the  tensile  strength 
very  feeble,  and  the  fibre  unsuitable  for  spinning. 
I  have  recently  heard  that  attempts  have  been  made 
to  use  this  beautiful  fibre,  either  alone  or  in  mixture 
with  wool  or  fur,  for  the  making  of  hats.  The  result  i 
was  signal  failure,  and  a  brief  comparison  of  these 
two  cla.sses  of  fibres  under  the  microscope  will  make 
such  failure  fully  intelligible,  when  the  process  of  felt-  I 
ing  IS  properly  considered.  Under  the  microscope  the  I 
fibre  resembles  thin  smooth  transparent  tubes  without 
the  longitudinal  markings  seen  in  the  silk-fibre,  and  it 
differs  from  cotton  by  having  none  of  the  twists  and 
irregularities  of  that  fibre,  and  not  being  composed  of 


flattened,  but  perfectly  round  tubes.  The  appearance 
in  the  water  (immersion  less)  is,  in  fact,  very  like 
what  one  would  expect  to  see  with  the  naked  eye  in 
the  case  of  a  number  of  bits  of  glass-tubing  used  for 
laboratory  connections,  partly  immersed  in  the  water. 
There  are  present  no  bamboo  joint-like  appearances 
as  with  flax-fibres  (linen)  viewed  under  the  microscope. 
It  i.-i  further  easily  distinguished  from  silk  by  merely 
holding  a  fibre  to  the  flame,  when  the  former  at  once 
burns  with  a  faint  flash  close  up  to  the  finger,  whereas 
a  silk  fibre,  like  one  of  wool,  fuses  to  a  minute  head 
where  contact  with  the  flame  has  taken  place  ;  there 
is  also  more  of  the  empyreumatic  smell  peculiar  to 
burning  animal  fibre.  The  cotton-silk  fibre  is  very 
sensitive  to  the  action  of  dilute  acids,  and  it  cannot 
be  dyed  with  the  basic  aniline  colours  without  the 
intervention  of  mordants.  If  some  cotton-silk  fibre 
be  wanned  up  with  a  dilute  solution  of  a  basic  dye, 
such— p.f/.,  as  methyl  violet,  I  find  the  colour  is  very 
i|uickly  taken  up,  whilst  the  dye-solution  lo.ses  colour. 
It  is  po.ssible  thus  to  leave  only  a  light-coloured  violet 
solution,  whilst  the  cotton-silk  becomes  coloured  a 
very  deep  violet  tint.  I  have  good  reason  to  believe, 
however,  that  this  is  not  attraction  of  the  colour  in 
the  true  dyeing  sense,  but  only  such  a  kind  of  capillary 
attraction  as  we  observe  often  in  the  case  of  the 
ground  glass  stopper  of  a  bottle,  for  example,  which 
latter,  if  filled  with  a  solution  of  methyl  violet,  could 
be  easily  washed  free  from  dye  again  with  warm 
water,  whereas  the  ground  portion  of  the  stopper 
retains  it  obstinately,  and,  as  I  have  found 
sometimes,  needs  treatment  with  hot  alcohol  to 
cleanse  entirely.  Now,  in  the  ca.se  of  the  cotton-silk 
tubular  fibres,  the  wider  these  tubes  the  gi-eater  the 
relative  area  of  attractive  surface,  and  it  is  ])robable 
this  wider  surface  is  of  a  porous  nature,  and  so  exerts 
capillary  attraction;  the  tubes  themselves  are  also 
capillary  tubes,  and  thus  we  have  a  greatly  multiplied 
capillarity.  In  support  of  this  theory,  I  must  siy  that 
ordinary  cotton-wool  treated  in  a  similar  manner 
with  methyl-violet  solution  did  not  show  so  strong  a 
capillary  attraction  for  the  dyestufl'  as  that  shown  by 
the  cotton-silk,  and  the  cotton  tubes  are  certainly  not 
nearly  so  wide  as  those  of  the  cotton  silk.  By  wash- 
ing the  cotton-silk  coloured  fibres  with  boiling  water, 
the  colour  is  abstracted,  but  I  did  not  succeed  in 
abstracting  it  all  without  the  use  of  a  very  little  soap 
in  the  water,  when  the  fibre  was  quickly  reduced 
almost  to  whiteness  again. 

I  consider  the  cotton-silk  is  merely  a  cellulose 
fibre,  and  its  silky  appearance  is  simply  due  to  the 
delicacy  and  thinness  of  its  fibre  walls  and  their  con- 
sequent relatively  increased  transparency.  In  fact, 
in  holding  up  a  thin  layer  of  cotton-silk,  and  looking 
at  a  bright  gas-light  through  it,  prismatic  colours  are 
observed  just  as  with  finely-spun  glass  or  soap-bubble 
films,  and  this  will  not  be  .seen  if  either  cotton  or  silk 
fibres  be  taken  and  examined  in  like  manner.  The 
prismatic  colours,  I  take  it,  are  just  those  of  thin 
plates  in  the  case  of  cotton-silk,  and  are  due  to  the 
extreme  tenuity  and  transparency  of  the  tubular  walls  of 
the  fibre.  The  fibres  are  larger  than  thoseof  ungnnimed 
silk.  Molisch's  reagent  gives,  with  cotton-silk,  the 
reaction  characteristic  of  all  vegetable  fibres.  This 
test  is  applied  as  follows  :— A  very  small  quantity, 
about  OOlgrin.  of  the  well-washed  fibre  is  treated 
with  Ice.  of  water,  2  to  3  drops  of  a  1.5  to  20  per  cent, 
alcoholic  solution  of  a-naphthol  are  added,  and  then 
an  excess  of  concentrated  sulphuric  acid  ;  on  agitat- 
ing, a  deeji  violet  colour  is  developed.  In  the  case  of 
a  small  fragment  of  animal  fibre,  such  as  wool  or  silk, 
merely  a  yellow  or  greenish  solution  is  obtained. 

I  would  strongly  recommend  this  cotton  silk  as  a 
cheap  and  efficient  substitute  for  eider-down  for  quilts 
and  cushions!,  etc. 
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INVESTIGATION  OF  AN  ALLEGED  REAC- 
TION, ON  WHICH  IS  BASED  A  KECENTLY- 
PATENTED  PKOCESS  FOK  MANUFACTUK- 
ING  CARBONATE  OF  SODA  DIRECT  FROM 
SULPHATE  OF  SODA. 

BY  WATSON   SMITH  AND  W.   B.    HAET. 

A  FEW  months  ago  a  patent  was  taken  out  by 
A.  Kayser,  A.  B.  "^'oung,  and  .T.  Williams,  of  ButJalo, 
New  York,  and  communicated  to  H.  H.  Lake,  of  this 
country,  for  the  manufacture  of  sodium  carbonate 
direct  from  the  sulphate  by  passing  a  mixture  of 
carljonic  acid  and  carbonic  oxide  over  the  latter, 
maintained  at  a  certain  high  temperature.  In  the 
reaction  which  is  said  to  ensue,  sulphur  dioxide  is 
expelled,  and  carbon  dioxide  takes  its  place,  forming 
sodium  carbonate.  The  sulphur  dioxide  it  is  pro- 
posed to  pass  into  Hargreaves'  cylinders,  charged 
with  salt,  and  thus  form  sodium  sulphate,  again 
completing  the  cycle  of  operations. 

On  pajier,  this  discovery  seemed  to  us  a  brilliant 
one,  and  we  proceeded  to  endeavour  to  investigate 
more  precisely  tlie  conditions  under  which  tlie  te- 
action  took  place.  We  were  further  impelled  to 
publish  our  results  obtained  some  months  ago,  by 
the  fact  that  in  Dinglti'.t  I'olyt.  J.  262  ['],  a  promi- 
nent place  is  accorded  to  an  abstracted  report  of 
this  invention. 

The  reaction  that,  according  to  the  patentefs, 
should  take  place,  is  that  the  carbonic  oxide  reduces 
the  sulphate  at  the  high  temperature  employed,  and 
at  the  same  expels  the  sulphurous  acid  of  the  result- 
ing sulphate  forming  carbonate,  thus  : 

Na.,SO+  -h  CO  =  NaX'Oa  -f  SO,. 

The  carbonic  acid,  it  is  .said,  takes  no  part  in  this 
reaction,  but  simply  acts  as  a  diluent,  ])reventing 
the  formation  of  sodium  sulphide.  At  least  one 
volume  of  carbonic  acid  should  be  present  for  each 
volume  of  carbonic  oxide,  in  order  that  the  reaction 
may  take  place.  If  the  proportion  of  carbonic  acid 
be  less  than  this,  sodium  sulphide  will  be  formed  and 
sulphur  expelled  :  whereas,  if  the  proportion  be 
greater,  simply  unneces.sary  dilution  will  be  the 
result. 

In  our  experiments,  we  prepared  our  mi.xture  of 
carbonic  oxide  and  carbonic  acid  by  heating  to  de- 
composition oxalic  acid,  and  collecting  the  gaseous 
mixture  for  use  in  a  gas-holder.  Thus  we  obtained 
equal  volumes  of  the  two  gases  required. 

The  mixture  of  gases  was  passed  over  the  sulphate 
contained  in  a  hard-glass  combustion  tube  heated  in 
the  ordinary  gas  combustion  furnace.  The  resulting 
gases  were  passed  into  dilute  sodium  hydrate.  The 
sulphate  used  was  the  Hargreaves'  salt  cake, 
quite  free  from  acidity.  It  was  broken  up  into 
small  bits  about  ith  in   thick. 

Experiment  1. — The  mixture  of  ga.ses  was  dried  by 
sulphuric  acid,  and  then  passed  over  the  sulphate, 
which  was  previously  heated  to  expel  moisture.  The 
temperature  used  was  one  of  low  redness,  and  was 
continued  for  five  hours.  ^  No  sulphur  dioxide  was 
evolved,  and  the  residue  in  the  tube  was  perfectly 
neutral  to  litmus  paper.     No  carbonate  was  found. 

Experiment  2. — The  mixture  of  equal  volumes  of 
the  gases  was  passed  in  the  moist  state  over  the  sul- 
phate heated  to  low  redness,  as  in  Exjieriment  1,  for 
four  hours.     Negative  result. 

Experiment  S. — The  mixture  of  gases  was  now 
pas.sed  in  the  moist  state  over  the  sulphate,  heated 
to  bright  redness  for  three  hours.  Sodium  sulphide 
was  produced,  hydrogen  sulphide  evolved,  and  sul- 
phur sublimed.     On  examination  of  the  mass  in  the 


tube,  no  carbonate  was  detected,  although  an  alka- 
line reaction  was  manifested  to  litmus.  This  alka- 
linity was  due  to  sodium  sulphide  formed  in  small 
quantity. 

Experiment  4-^In  this  experiment  the  carbonic 
acid  was  used  in  excess,  the  gaseous  mixture  con- 
taining one-third  carbonic  oxide  and  two-thirds 
carbonic  acid.  This  mixture  was  passed  over  the 
sulphate  in  presence  of  moisture,  at  a  bright  red  heat 
for  four  hours.  Here  again  sodium  sulphide  was 
formed,  but  no  carbonate.  Alkaline  reaction  merely 
due,  to  sulphide. 

Experiment  .7. — The  mixture  of  gases  containing 
slight  excess  of  carbon  dioxide  was  jiassed  in  the  dry 
state  over  the  sulphate  heated  to  bright  redness  for 
five  hours.  Neither  sulphide  nor  carbonate  was  pro- 
duced, nor  was  sulphur  dioxide  evolved.  Neutral 
reaction  of  the  mass  in  the  lube.  In  none  of  the 
foregoing  modifications  was  any  carbonate  formed. 
The  only  product  was  a  little  sodium  sulphide. 

In  the  next  experiment  the  gases  were  passed 
separately  over  the  sulphate. 

Experiment  o'. — Carbonic  oxide  in  the  moist  state 
was  passed  for  five  hours  over  the  sulphate  at  a 
bright  red  heat.  A  certain  small  amount  of  sulphide 
was  thus  formed. 

The  carbonic  acid  was  now  passed  over  alone,  and 
in  a  moist  state,  below  a  dull  red  heat.  Hydrogen 
sulphide  was  evolved,  but  no  carbonate  was  formed. 
The  residue  was  alkaline,  and  this  was  no  doubt  due 
to  the  presence  of  sodium  suljihide. 

Experiment  7". — The  first  part  of  the  previous  ex- 
periment was  repeated  for  four  hours.  Carbonic 
acid  was  then  passed  over  at  a  low-  red  heat,  in 
presence  of  moisture,  till  hydrogen  sulphide  was  no 
longer  evolved  ;  this  continued  for  two  day.s.  The 
tem)ierature  was  now  increased  to  a  bright  red  heat. 
No  further  hydrogen  sulphide  was  evolved,  but  sul- 
jihur  was  deposited  at  the  further  end  of  the  tube 
No  carbonate  was  produced,  but  the  residue  had  a 
stronger  alkaline  reaction  from  the  presence  of  a 
small  amount  of  sodium  sulphide. 

In  this  experiment  it  was  now  clearly  seen  that  the 
glass  tube  had  been  attacked,  and  the  sodium  silicate 
thus  being  formed  would,  of  course,  increase  the  alka- 
linity of  the  residue.  The  deposit  of  sulphur  at  the 
higher  temiieratures  can  be  explained  as  follows  : — 
A  portion  of  the  sulphate  is  partially  and  wholly 
reduced  by  the  carbonic  oxide  to  sulphate  and  sul- 
phide respectively.  The  silica  of  the  glass  at  the 
high  temperature  woukl  attack  the  sulphide,  sul- 
phite, and  also  the  sulphate  to  some  extent.  Sulphur 
dioxide  and  hydrogen  sulphide  would  react  to  yield 
free  sulphur. 

As  regards  the  apparently  anomalous  case  of  the 
second  part  of  Experiment  0,  we  think  this  is  to  be 
explained  as  follows  : — Some  sulphur  was  contained 
in  the  tube  as  a  residue  from  the  first  stage  of 
Experiment  6  :  this,  by  the  action  of  moisture  at 
the  lower  heat,  would  yield  hydrogen  sulphide  and 
sulphur  trioxide  to  a  small  extent,  which  latter 
would  react  on  the  sodium  silicate, 

4S4-4H.O    H,S0,-I-3H.,S. 

(It  is  a  known  fact  that  sulphur  boiled  with  water 
will  yield  sulphuric  acid  after  continued  action.) 

But  free  sulphur  might  be  formed  otherwise  under 
certain  of  the  conditions  named,  and  so  two  further 
experiments  were  now  tried. 

Experiment  A. — A  mixture  of  carbonic  acid,  car- 
bonic oxide,  and  sulphur  dioxide  was  pa.ssed  moist 
through  a  red-hot  gla.ss  tube  containing  pumice-stone 
fragments  without  dust.  The  temperature  was  one 
of  bright  redness.     Sulphur  was  separated  and  sub- 
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limed  to  the  far  end  of  the  tube.  The  mixture  of 
CO  and  COo  was  prepared  from  oxalic  acid  as 
before. 

Fjjcjieriment  11. — The  above  mixture  was  now 
passed,  perfectly  dry,  through  the  tube,  otherwise 
just  as  in  Ejiieriment  A.  Some  sulphur  was. also 
sublimed,  but  the  ((uantity  .separated  was  not  (juite  so 
much  as  in  Expcnmint  A. 

This  separation  of  sulphur  only  took  place  at  the 
highest  temperatures. 

SuMM.\EY  OF  Results. 

From  the  foregoing  it  would  appear — 

1.  No  action  takes  place  at  a  dull-red  heat,  even  in 
pre.sence  of  moisture,  when  carbonic  oxide  tomes  in 
contact  in  a  glass  tube  with  sodium  sulphate. 

'1.  At  a  bright  red  heat,  in  presence  of  moisture, 
carbonic  oxide  reduces  sodium  sulphate  to  sodium 
sulphite  and  suli)hide. 

.3.  At  a  bright  red  heat,  moreover,  the  silica  of  the 
glass  reacts,  especially  in  the  presence  of  moisture, 
on  the  sulphite  and  sulphide,  yielding  silicate,  .SO.j 
and  H._,S.     These  gases  react  to  yield  free  suljihur. 

4.  From  the  fact  that  no  sulphur  dioxide  could  be 
detected,  but  only  hydrogen  sulphide,  it  may  be 
argued  that  reduction  by  carbon  monoxide  tends 
under  the  circumstances  named,  for  the  most  part, 
to  carry  the  sulphate  direct  to  sulphide. 

f).  The  amount  or  jiroportion  of  this  redaction  is 
very  small,  even  at  a  bright  red  heat,  a  temperature 
at  which  siliceous  materials,  like  glass,  commence  to 
be  attacked  by  sodium  suli)hate,  sulphite  and  sul- 
phide. 

0.  Xo  carbonate  was  formed  under  any  of  the  cir- 
cumstances named. 

7.  Li  absence  of  moisture,  and  with  carbon  dioxide 
in  slight  excess  over  that  necessary  to  form  a  volume 
equal  to  that  of  the  carbon  monoxide  in  the  gas 
mixture,  a  bright  red  heat  being  employed,  no  reduc- 
tion ofsiilj)h((ti'  took  place. 

8.  Carbonic  oxide  at  a  bright  red  heat,  and  in 
presence  of  moisture,  reduces  sulphur  dioxide  to 
sulphur. 

9.  This  reduction  does  not  proceed  quite  so  easily 
if  moisture  be  excluded. 
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PROFES.SOK  E.   J.   MILLS,   D.SC,  F.E.S.,  IN  THE  CHAIE. 

A  SYSTEM  FOR  THE  NATURAL  PURIFICA- 
TION OF  WATER  FOR  DOMESTIC  USE, 
AND  FOR  SOFTENING  AND  OTHERWISE 
TREATING  WATER  FOR  TRADE  PUR- 
POSES. 

BY   W.    H.    HAUTLAND. 

Befoke  bringing  to  your  notice  this  system  of  liquid 
purification,  I  will  make  a  few  renjarks  anent  the 
practice  in  use,  and  recent  proposals  for  ]iurifying 
water  on  a  large  scale,  for  no.'iystemcan  be  of  interest 
unless  it  shows  an  advance  on  sand  filtration  and 
fulfils  the  re(iuirements  of  scientific  research  in  the 
elimination  of  germ  life  and  other  features  of  imi)tuo 
water. 

Sand  filtration  was  sufficiently  criticised  in  a  juiper 
read  before  the  Societ}',  which  aii|ieared  in  the  .July 
issue  of  the  Journal,  describing  a  process  of  filtration 
invented  by  Dr.  Gershon. 

On  jiage  41(;,  the  paper  referred  to  reads  : — "  How- 
ever, the  result  (tf.,  of  sand  filtration)  in  many  cases 
was  not  in  j^oportion  to  the  cost,  and  the  excellent 
report  of  the  Rivers  Pollution  Commissioners  in  1874 
has  clearly  shown  that  the  sand  filters  do  not  remove 
the  soluble  organic  matter  from  the  water  :  but  it  has 
been  reserved  to  the  last  few  years  to  discover  some- 
thing even  worse  than  this.  It  is  the  undeniable 
fact  that  the  water  contains  a  large  amount  of 
micro-organisms,  the  originators  of  epidemic  disease. 

".  .  .  Where  sand  filters  are  used,  the  water  from 
the  supply  is  found  to  have  a  distinct  taste  and  odour 
of  organic  matter  in  a  state  of  putrefaction  in  warm 
weather  ;  as,  for  instance,  in  Manchester,  rendering 
the  water  almost  unfit  for  a  beverage.  In  con.-equence 
of  this  we  find  in  all  the  houses  of  the  better  class, 
special  carbon  filters,  through  which  the  water  is  again 
filtered.  Rut  these  small  filters  are  only  for  the 
classes  which  can  aftbrd  to  jiay  for  them,  while  the 
poorer  peojile  have  to  be  satisfied  with  the  water  as 
it  issues  from  the  sand  filters  containing  certain  quan- 
tities of  suspended  organic  matter." 

There  can  be  little  doubt  these  remarks  accuiately 
represent  the  case,  and  clearly  show  that  something 
else  is  reciuired  than  sand  filtration,  and  Mr.  Steiger, 
who  read  the  pajier  referred  to,  lays  down  four  con- 
ditions as  necessary  for  a  perfect  system  of  filtration 
(p.  417).    These  conditions  are — ■ 

1.  The  filters  must  purify  the  water  "chemically 
and  mechanically." 

i.  They  must  destroy  the  life  of  germs  and  micro- 
organisius. 

3.  Their  cleansing  must  be  made  easy,  and  without 
causing  great  expense. 

4.  They  must  be  more  economical  with  regard  to 
space  and  cost. 

With  the  conditions  stated  no  fault  need  be  found  ; 
but  this  does  not  apply  to  the  mode  in  which  they 
profess  to  be  obtained,  or  to  the  calculations  on 
which  the  statements  are  based.  It  will  be  generally 
admitted  tliat  from  a  sanitary  point  of  view  the  filter 
bed  falls  far  short  of  what  is  reciuired  for  the  ett'ective 
jiiirification  of  water  ;  but  so  far  as  the  mechanical 
action  of  filtration  is  concerned,  1  venture  to  think 
there  is  no  great  difi'erence  between  this  process  and 
the  ordinary  filter  bed. 

The  first  c<indition  of  purifying  water  "chemically 
and  mechanically,"  means  that  the  sponges  ami  other 
filtering  media  ate  imiiregnated  with  tannate  of  iron, 
and  the  claim  put  forward  on  this  account  is  that  the 
jiores  of  the  sponges,  etc.,  are  hermetically  sealed, 
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and  decomposition  prevented.  This  substance  then 
gives  rise  to  the  claim  of  chemically  in  addition  to 
mechanically,  or  the  process  possible  to  sand  filtration. 
I  do  not  propose  imiuiring  further  into  the  merits  of 
tannate  of  iron  for  this  purpose,  but  venture  to 
express  the  opinion  that  the  British  public  at  least 
will  neversubmit  to  use  artificial  or  chemically  treated 
water  so  long  as  a  natural  product  can  be  obtained  of 
reasonable  quality  ;  besides  it  would  be  equally 
impossible  to  fix  and  maintain  a  standard  of  purity 
by  such  means  as  it  is  by  ordinary  sand  filtration. 

The  second  condition  :  They  must  destroy  germ 
life,  etc.,  I  need  not  enter  into  further  than 
to  say  this  condition  in  the  Gershon  process  depends 
solely  on  the  chemical  and  mechanical  action  described. 

The  third  condition  :  Their  cleansing,  which  must 
be  easy  and  without  causing  great  expense,  deserves 
notice.  For  instance, the  water  to  be  treated  is  forced, 
under  a  pressure  of  from  13  to  14  feet,  into  the  bottom 
of  a  cylinder,  and  .so  up  through  the  sponges,  etc., 
contained  in  trays,  and  passes  out  at  the  top — in  fact, 
"  upward  filtration  "  through  closely-packed  filtering 
media,  treated  with  tannate  of  iron  ;  and  owing  to  the 
action  of  this  substance  the  passage  of  organic  matter 
or  microbes,  etc.,  into  the  body  of  material  is  impos- 
sible, so  much  so  that  it  was  only  found  necessary  to 
take  out  and  wash  these  materials  once  in  about  two 
years.  The  cleansing  out  of  the  cylinders  and  contents 
is  said  to  be  easily  accomplished  by  reverse  currents 
of  water  ;  but  how  this  operation  is  achieved  is  not 
very  clearly  shown  ;  it  is  rather  left  to  the  reader  to 
infer  that  the  matter  arrested  in  the  cylinder  bottoms, 
assuming  that  Mr.  Steiger's  statement  is  correct,  and 
th.^t  that  matter  cannot  enter  the  body  of  filtering 
media,  can  be  effectually  flushed  out  by  gravitation 
alone,  or  without  pre.ssure  at  all.  This  assumption 
is  opposed  to  all  experience.  Under  similar  circum- 
stances, equally  so  is  the  possibility  of  filtering  water 
underpressure  opposed  to  experience;  taken  together 
these  facts  render  it  doubtful  if  cleansing  of  the 
cylinders  would  be  easy  or  without  great  expense. 

The  fourth  condition,  or  economy  of  space  and  cost, 
also  requires  notice,  as  on  this  feature  alone  I  venture 
to  think  depends  whatever  value  the  Gershon  pro- 
cess possesses  over  the  ordinary  filter  bed  ;  at  the 
same  time  there  can  be  no  doubt  of  the  abstract 
value  of  the  preliminary  filtration,  in  place  of  the 
direct  action  of  the'  filter  bed.  It  is  possible  the 
claims  put  forward  under  this  head  are  due  to  mis 
calculation  or  want  of  knowledge  as  to  the  average 
capacity  of  filter  beds  in  relation  to  space  and  quantity 
for  a  given  period,  at  all  events  in  Great  Britain. 

Fig.  4,  the  article  reads,  represents  a  battery  of  pre- 
liminary filters,  with  six  pairs  of  cylinders,  which 
take  up  only  a  space  of  1050  square  feet,  while  the 
secondary  filtration  is  performed  in  a  tank  of  1016 
feet  of  surface.  This  plant  was  erected  for  the  city 
of  Astrachan  some  years  ago,  and  corresjionds  to  a 
capacity  of  5000  cubic  metres,  or  1,120,000  gallons 
per  24  hours. 

It  is  stated  (page  417)  that  the  preliminary  filters 
working  under  a  pressure  or  head  of  1.3  feet  are  in 
capacity  for  a  given  period  200  times  greater  than  the 
ordinary  filter  bed.  How  this  assertion  squares  with 
the  fact  is  seen  from  the  following  figures,  based  on 
the  area  given  for  the  Astrachan  filter  of  1050  ^square 
feet. 

1050  X  200  =  210,000  square  feet  of  filter  beds. 
The  capacity  of  the  former  is  given  as  1,120,000 
gallons  in  24  hours,  whilst  the  capacity  of  the  latter 
for  effective  work  is  generally  accepted  at  500  gallons 
per  square  yard  in  24  hours,  so  that  the  capacity  of 
the  filter  bed  is  210,000  -H  9  =  23,333j  square  yards, 
which  totals  no  less  than   11,666,666  gallons  in  24 


hours,  or  nearly  lOj  times  the  capacity  of  the 
Astrachan  filter  at  Mr.  Steiger's  own  calculation. 

The  real  fact  is,  that  for  the  quantity  given — viz., 
1,120,000  gallons  per  day — the  areas  required  respec- 
tively are  as  follow  :  for  the  process  of  preliminary 
filtration,  1050  square  feet,  or  II65  square  yard.s, 
against  2240  square  yards  for  the  whole  process  for 
ordinary  filter  beds,  or  a  little  over  19  times  in  favour 
of  the  former  in  place  of  200  as  claimed. 

Were  this  all  it  would  still  show  much  in  favour  of 
the  preliminary  process  over  the  ordinary  filter  bed, 
but  confining  the  question  to  capacity  only,  we  have 
still  to  take  into  account  the  surface  required  for  the 
secondary  filter,  which  according  to  the  Astrachan 
plant  as  shown,  for  exam]>le,  isasi)ace  of  1016  square 
feet.  This,  then,  further  brings  down  the  difference 
of  19  times,  as  previously  shown  -between  the  two 
processes,  to  less  than  10  times. 

But  there  is  a  wide  discie]iancy  between  the  area 
given  as  required  for  the  Astrachan  secondary  filtra- 
tion, and  the  later  description  giving  jiarticulars  of 
the  general  features  of  the  process  (on  page  41V). 
The  article  reads  :  "  The  secondary  filters,  which 
remove  the  fine  organic  matter  suspended  in  the 
water,  can,  according  to  local  circumstances,  be 
worked  either  under  high  or  low  pressure.  In  the 
first  ca.se,  their  capacity  is  about  half  the  capacity  of 
the  preliminary  filters,  and  the  total  pressure  for 
both  filters  25  to  29  feet  ;  while  in  the  second  case, 
under  low  pressure — namely,  about  32  inches— they 
require  10  times  the  surface  of  the  preliminary 
filters,  but  still  exceed  the  capacity  of  sand  filters  25 
times." 

Leaving  this  assertion  for  the  moment,  it  appears 
that  the  Astrachan  secondary  filter  surface  .should  be 
given  at  double  the  area  of  the  preliminary  filters,  or 
instead  of  the  area  being  as  given — viz.,  1016  square 
feet—it  should  be  1050  ■<  2,  or  2100  square  feet.  This 
further  reduces  the  diflference  of  10  times  by  one-half, 
or  down  to  five  times,  and  then  taking  the  space 
given  by  Mr.  Steiger  as  required  for  low  pressure — 
viz.,  as  10  times  that  of  preliminary  filtration  under 
high  pres.sure — it  seems  doubtful  where  the  advan- 
tage exists,  as  regards  space,  between  the  process 
and  the  ordinary  filter  bed  for  any  given  quantity 
per  day. 

It  seems  equally  problematical  where  the  advan- 
tage would  be  under  high  jjressure,  ]iutting  aside  the 
fact  that  economical  filtration  under  pres.sure  is 
opposed  to  fact  and  experience,  for  against  the  five 
times  saving  in  space  must  be  put  one  of  the  follow- 
ing conditions — i.e.,  to  either  mechanically  raise  the 
water  a  height  of  25  to  29  feet,  or  otherwise  lose  that 
height  or  head  in  gravitation  level. 

Looking  now  at  the  process  from  a  purely  sanitary 
point  of  view,  in  its  comparison  with  the  filter  bed, 
we  get  at  the  following  facts,  if  we  are  to  allow  Mr. 
Steiger  but  a  portion  of  what  he  clainLs.  On  page 
416  he  refers  to  the  nature  of  the  JIanchester  supply, 
and  quotes  the  well-known  feature  more  or  less  of  all 
surface-collected  water — that  is,  the  odour  resulting 
from  putrescent  organic  matter.  _ 

He  is  perfectly  correct  in  .saying  that  sand  filtra- 
tion does  not  affect  to  any  apjireciable  extent  the 
removal  of  this  odour,  and  he  might  have  gone 
further,  and  said  that  no  amount  of  filtration  under 
existing  circumstances  would  remove  it  sufficiently  ; 
still  there  can  be  little  doubt  that  the  removal  of  this 
condition,  common  to  all  partially  stagnant  water,  is 
the  one  thing  required  to  restore  not  only  the  Man- 
chester sujiply,  but,  generally  speaking,  all  our  jmblic 
water  supply,  to  a  sufficient  degree  of  purity. 

The  comparison  to  be  drawn  between  the  two 
systems  under  notice  is  this,  that  sand  filtration,  in 
even  a  short  period,  is  decidedly  injurious  to  the 
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water,  from  its  having  to  percolate  through  the 
accumulated  or  arrested  matter  on  the  surface,  this 
arrested  matter  to  a  large  extent  giving  to  the  water 
the  odours  to  which  Mr.  Steiger  refers. 

If  this  is  admitted,  then  it  is  obvious  that  unless 
the  cylinders  were  washed  out  at  very  short  intervals, 
the  same  effect  to  a  greater  degree  would  occur  from 
the  water  being  forced  through  a  solid  stratum  of 
filth,  collected  or  arrested  in  the  cylinder  bottoms, 
assuming  it  to  be  correct  that  this  matter,  from 
causes  mentioned,  cannot  enter  into  the  body  of 
filtering  materials  to  a  greater  extent  than  neces- 
sitates their  washing  out  only  at  intervals  of  a  year 
or  two.  Such  a  supposition  as  this  is  entirely 
opposed  to  all  experience,  and  is  equally  opposed  to 
the  conditions  required  by  recent  scientific  research 
and  experiment  iii  the  purification  of  water. 

Taking  the  Astrachan  example  as  a  case  in  point, 
the  only  conclusion  to  be  drawn  by  any  one  con- 
versant with  the  principles  of  filtration  is  this,  that 
the  water  treated  there  by  the  Gershon  process 
requires  but  the  simplest  treatment,  and  is,  more- 
over, a  totally  different  quantity  from  such  a  water 
as  the  I\Ianchester  supply  ;  equally  so  it  may  be  con- 
sidered doubtful,  if  applied  to  such  a  water,  the 
process  would  much  exceed  in  quantity  alone  for  a 
lengthened  period  the  capacity  of  the  ordinary 
filter  bed,  though  it  may  be  freely  admitted  that  the 
process,  by  dividing  filtration  into  a  preliminary  and 
secondary  process,  is  a  step  in  the  right  direction. 

The  proportion  to  space  of  water  filtered  liy  the 
two  processes  mentioned  is  for  sand  filters — without 
pressure — about  2J  gallons  per  square  foot  in  one 
hour  for  an  average  of  500  gallons  per  square  yard  in 
24  hours  ;  but  it  is  obvious  this  quantity  in  no  sense 
represents  the  actual  work  done,  as  the  filter  area 
immediately  it  is  put  in  operation  is  reduced,  by 
reason  of  the  blocking  up  of  the  sand  by  arrested 
matter.  10  days  are  generally  considered  the  limit 
during  which  it  remains  effective  under  favourable 
circumstances,  and  we  may  safely  assume  that  in  the 
later  period  of  its  existence  especially,  to  obtain 
this  average  of  500  gallons  for  the  whole  period  the 
quantity  will  vary  from  the  minimum  of  2J  to  a 
maximum  of  20  or  25  gallons  per  square  foot  in  an 
hour.  This  condition  of  increased  quantity,  and 
necessarily  in  the  inverse  ratio  a  decrease  in  the 
mechanical  action  of  the  filter,  combined  with 
the  contamination  of  the  water  by  arrested  matter, 
explains  the  unsatisfactory  state  of  our  water  supply 
in  connection  with  sand  filtration. 

The  proportion  of  space  and  quantity  of  water 
filtered  under  pressure  according  to  the  Astrachan 
example  is  about  45  gallons  per  square  foot  an  hour, 
but  the  proportion  is  on  the  assumption  that  the  space 
given,  1050  square  feet,  for  120'000  gallons  per  day,  is 
that  of  the  cylinders  themselves.  If  it  means  the 
space  occupied  by  the  plant,  then  the  proportion  given 
would  be  increased  three  or  four  times,  or  approach- 
ing 200  gallons  per  foot  in  an  hour.  It  reijuires  a 
robust  faith  to  believe  that  a  satisfactory  degree  of 
purification  would  be  obtained  by  means  of  filtration 
with  either  proportion  given  on  water  previously 
forced  through  a  more  or  less  solid  stratum  of 
arrested  filth  ;  and  this  would  necessarily  be  the 
case  if  the  one  principle  on  which  the  process  depends 
for  success  achieved  its  object,  and  that  for  a  much 
shorter  period  than  two  years.  The  feature  mentioned 
issimply  a  more  concreteexampleof  the  same  condition 
attendent  on  sand  filtration.  The  most  recent  expe- 
riments of  British  and  American  experts  relative  to 
the  purifying  effect  of  filtration,  prove  conclusively,  at 
all  events  so  far  as  the  elimination  of  germ  life  is 
concerned,  that  in  no  sense  can  it  be  said  that  sand  or 
other  filtration  is  sufficient  to  purify  a  water  contami- 


nated with  other  than  the  simplest  forms  of  suspended 
matter.  My  own  contention  will  be  that  a  sufficient 
degi'ee  of  agitation  by  air  under  jiressure  is  the 
natural  remedy  for  eliminating  impurity,  whether 
soluble,  gaseous,  or  germ  life  foreign  to  natural  pure 
water,  leaving  filtration  to  perform  that  part  of  the 
process  of  liquid  or  water  purification  for  which 
only  it  is  fitted — the  arrest  of  suspended  matter. 
The  proportion  of  space  and  quantity  in  the  system  I 
sliall  propose  will  be  a  maximum  of  IT  gallons  per 
focit  in  an  hour,  or  probably  about  the  actual  work 
done  by  filter  beds  for  the  greater  period  of  their 
existence. 

The  que.stion  of  water  supply  is  (me  that  of  late 
years  has  occupied  the  attention  of  scientific  experts, 
principally  on  account  of  the  new  terrcir  of  the  disco- 
very of  germ  life  and  its  connection  with  epidemic 
disease.  Great  interest  has  attached  to  the  investi- 
gations, and  especially  so  in  ]5ritain  and  America 
You  no  doubt  are  aware  of  Trofessor  I'umpelly's 
experiments  at  Newport,  for  the  National  Board  of 
Health  of  America,  and  also  of  Dr.  Frankland's 
experiments  in  the  same  direction.  These  experi- 
ments have  thrown  much  light  on  the  subject  of 
bacteria  and  the  means  for  their  removal  from  water. 
Drs.  Tidy  and  Dewar  are  continuing  the  experiments, 
but  practically  Dr.  Frankland's  ])aper  on  the  purifica- 
tion of  water,  contained  in  the  proceedings  of  the 
Institute  of  Civil  Engineers,  vol.  85,  part  3,  may  be 
considered  the  most  authoritative  textbook  of  science 
on  the  subject. 

As  regards  filters,  Dr.  Frankland  is  much  more 
favourable  to  their  efficiency  as  a  means  for  the 
removal  of  germ  life  from  water  than  are  most  other 
observers,  in  fact  his  conclusions  are  in  direct  con- 
tradiction to  American  views,  as  Professor  Pmnpelly 
found  that  water,  after  being  filtered  through  several 
feet  in  thickness  of  sterilised  sand,  contained  living 
micro-organisms.  Dr.  Frankland  reports  that  a  filter 
of  ferruginous  sand  six  inches  thick  entirely  removed 
micro-organisms  at  first,  and  that  coke  and  animal 
charcoal  were  efficient  in  straining  out  bacteria.  He 
concludes  that  it  is  no  very  difficult  matter  to  con- 
struct filters  which  shall  remove  micro-organisms  for 
a  time  at  all  events,  and  which  will  do  this  without 
exerting  anj-  special  chemical  action  on  the  organic 
matter  in  the  water,  but  that  even  in  the  case  of  the 
best  filtering  materials  there  is  a  necessity  for  fre- 
quent renewal. 

Dr.  Frankland's  experiments  in  agitating  water 
with  suspended  particles  of  spongy  iron,  etc.,  showed 
that  while  over  90  per  cent,  of  germ  life  may  be 
removed  in  this  w'ay,  yet  the  process  is  unreliable, 
and  in  some  cases  the  number  of  organisms  was 
actually  increased  by  the  process  ;  but  he  does  not 
appear  to  have  experimented  in  agitation  with  air,  or 
bringing  it  into  contact  with  every  part  of  the  fluid. 
This  view  of  the  case  is  strongly  held  by  American 
experts,  and  such  a  process  is  known  to  have  a 
powerful  effect  in  destroying  the  vitality  of  micro- 
organisms, and  good  reasons  exist  for  supposing  that 
this  destructive  effect  is  exerted  more  powerfully  and 
promptly  upon  the  more  dangerous  forms  of  germ  life 
than  it  is  upon  the  more  harmless  forms.  It  is  easy  to 
understand  that  bacteria,  which  only  flourish  in  the 
absence  of  oxygen,  would  be  destroyed  by  a  thorough 
process  of  aeration  and  removal  of  odour.  The  results 
described  by  Warrington  in  connection  with  sewage 
jniint  to  the  same  conclusion,  and  in  further  confir- 
mation Dr.  Frankland  points  out  that  it  is  more 
difficult  to  remove  from  water  .some  kinds  of  organ- 
isms than  others,  and  that  those  bacteria  which  cause 
liquefaction  of  gelatine,  among  which  are  some  of  the 
most  dangerous  forms,  are  more  readily  ilestroyed  than 
those  which  do  not  effect  such  liipiefaction. 
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With  regard  to  precipitation  methods,  Dr.  Frank-  | 
land's  conclusions  are  that  chemical  precipitation  is  I 
attended  with  a  large  reduction  of  micro-organisms 
present  in  the  water,  but  if  agitation  or  precipitation  | 
be   continued   too   long,  the  organisms   first  carried 
down  may  again  be  redistributed   in  the  water.     For 
this  and  various  other  reasons,  then,  this  process  does 
not  appear  to  me  as  worth  consideration,  or  at  all 
events  in  connection  with  potable  water.     But  in  the 
fourth   or   last   jirocess    of    purification   by   natural 
agencies.    Dr.    Frankland's    conclusions    are    of  the 
highest  value,  and  I  quote  the  conclusion  of  the  report 
which  deals  with  the  subject  : — 

"  Finally,  it  should  be  observed  that  processes  for 
the  purification  of  general  water  supplies  are  desirable, 
not  only  for  the  removal  of  dangerous  micro-organ- 
isms, but  also  for  the  removal  of  matters  which  are 
offen.sive  to  the  sen.ses — to  clarify  water  from_  sus- 
pended particles  of  clay,  etc.,  which  make  it  unfit  for 
bathing,  to  remove  algit,  and  to  oxidise  and  destroy 
certain  matters  which  cause  offensive  odours.  For  ail 
these  purposes  simple  sand  filters  are  useful,  and  if 
the.se  are  constructed  of  ferruginous  sand  and  com- 
bined with  means  for  agitation  and  thorough  aeration 
at  certain  times,  the  results  will  probably  be  satis- 
factory." 

In  the  system  of  liquid  purification  I  shall  lay 
before  you,  I  shall  claim  that  every  condition  laid 
down  by  Dr.  Frankland  is  fully  achieved.  I  may 
remark  that  the  only  difference  is  that  I  propose 
constant  in  place  of  occasional  aeration.  I  venture 
to  attribute  this  to  the  fact  that  I  have  in  my  mind 
the  purification  fit  for  potable  use  of  a  class  of 
waters  not  anticipated  by  Dr.  Frankland ;  and  to  the 
same  cause  may  be  attributed  the  reason  why  the 
system  of  purification  to  be  described  "  seems "  to 
go  further  than  the  conditions  of  Dr.  Frankland 
require.  Practically  speaking,  these  conditions  are 
complied  with  by,  say  a  preliminary  and  secondary 
process  of  filtration.  Means  being  ju-ovided  hy  which 
a  frequent  renewal  of  the  materials  may  be  obtained 
at  reasonable  cost,  the  condition  of  agitation  and 
aeration  I  suggest  will  best  be  obtained  by  agitation 
with  air.  I  claim  this  process,  in  the  way  it  is 
obtained,  has  a  threefold  effect  in  comparison  with 
aeration  superficially  or  by  injection.  These  effects 
are  (1)  elimination  of  the  original  gas  or  odour  ;  (2) 
revivication  and  natural  disinfection  by  each  particle 
of  water  being  washed  in  fre.sh  air  ;  lastly,  the 
destruction  or  development  of  soluble  impurity 
foreign  to  naturally  pure  water,  the  same  terms 
applying  to  the  destruction  of  germ  life,  the  full 
process  rendering  soluble  matter  and  germ  life 
amenable  to  the  general  law  of  subsidence  or  the 
process  of  filtration. 

I  venture  to  think  the  conclusion  put  forward  com- 
plies with  the  conditions  required  by  the  most  recent 
scientificdiscovery,which  shows  that  ahigh  temperature 
in  water  is  conducive  to  the  propagation  of  microbe  life, 
whilst  a  low  temperature  has  an  opposite  effect  ;  and 
surely,  so  far  as  drinking  water  is  concerned  at  all 
events,  we  cannot  conceive  a  more  rational  or  natural 
process  of  cooling  than  that  of  aeration,  besides  the 
fact  that  by  natural  law  aquatic  animal  life  seems 
equally  impossible  in  presence  of  an  abnormal  quan- 
tity of  air,  as  non-aquatic  life  is,  we  know,  impossible 
in  presence  of  an  abnormal  quantity  of  water. 

In  briefly  describing  the  system  and  apparatus  em- 
ployed for  your  consideration,  I  will,  for  convenience, 
divide  it  into  four  sections.  The  first  pre-prelimin- 
ary,  the  second  preliminary,  and  the  third  I  will  call 
the  geological  section.  These  sections  I  propose  to 
employ  for  the  purification  of  water  for  domestic  use, 
thefourth  section  being  devoted  forthe  purpose  of  arti- 
ficialor  chemical  treatmentof  water  fortrade  purposes. 


The  whole  of  the  sections  named  may  be  either 
embodied  in  one  system,  or  each  may  in  itself  be  used 
separately  for  the  purpose  in  which  it  is  employed  in 
the  system  under  notice,  so  that  the  treatment  only 
may  be  employed  which  circumstances  retiuire,  with 
economy  in  both  space  and  cost. 

For  tlie  sake  of  brevity  I  will  ask  you  to  assume 
that  gravitation  is  the  only  motive  power  employed, 
except  the  generation  of  a  forced  current  of  air,  and 
also  to  consider  that  between  the  first  and  third  sec- 
tions a  drop  of  about  four  or  five  feet  occurs  in  the  gra- 
vitation level  ;  but,  allowing  for  this  fall,  then  the 
purified  water  is  discharged  from  the  third  or  geological 
section  at  the  same  or  about  the  same  level  at  which 
the  water  enters  the  pre  or  preliminary  section.  It 
will  be  readily  understood  this  feature  would  modify 
in  many  cases  the  expenses  of  pumping,  and  that 
water  by  gravitation  alone  would  reach  a  higher  level 
than  is  possible  with  the  ordinary  filter  bed  in  use. 

\^t  Section.  The  first  or  pre-preliminary  section  con- 
sists of  a  tank  or  vessel  that  maybe,  say  either  2  feet 
or  2000  feet  in  length  ;  in  fact,  of  just  sufficient  size 
according  to  the  quantity  rc(|uired,  which  is  deter- 
mined by  a  sutticient  syphonage  effect  produced  on 
the  particular  water  passing.  The  tank  is  provided 
with  an  inlet  and  outlet  at  each  end.  This  allows  of 
the  w^ater  traversing  the  filtering  media  in  reverse 
directions,  or  from  right  to  left  as  required,  the 
labour  achieving  this  result  being  simply  moving  a 
valve  or  shuttle.  The  filtering  or  .syphonage 
materials  are  contained  in  strong,  open,  iron-work 
frames,  which  are  fitted  in  slides  or  columns,  and  so 
are  withdrawable  as  occasion  requires  for  the  renewal 
of  filtering  material.  I  propose  not  less  than  two 
lines  of  filtering  stratum  in  this  section,  the  first 
acting  as  a  guard  or  a  preliminary  filtration  to  the 
second.  The  general  features  are  two  lines  of  filter- 
ing stratum,  which  divide  the  body  of  water  into  three 
columns  or  strata,  the  vertical  strata  of  water  being 
three  or  four  inches  wdde.  This  brings  into  play  not 
only  the  rapid  syphonage  through  the  filtering  media 
of  the  water  as  'it  traverses  longitudinally  the  faces 
of  the  filtering  stratum,  but  also  that  of  friction  on 
the  side  of  the  tank.  The  depth  of  the  filtering 
stratum  is  governed  by  the  rule  as  to  quantity,  but  in 
all  cases  I  propose  the  bottoms  should  be  a  greater 
depth,  to  be  governed  by  circumstances,  than  the 
bottom  side  of  the  filtering  stratum,  so  that  provision 
is  made  for  the  collection  of  suspended  impurity 
below  the  filtering  media,  which  admits  of  the  law 
of  subsidence  taking  place.  The  element  of  cleanli- 
ness is  provided  for  by  the  tank  bottom,  if  small  or 
medium  in  size,  sloping  from  back  to  front,  the  front 
being  the  inlet  side,  and  to  one  end,  or  if  large,  then 
from  the  centre  to  both  ends,  at  which  a  sludge  door 
or  valve  is  provided  to  discharge  the  accumulated 
deposit,  whether  existing  on  the  bottom  or  sides  or  on 
the  face  of  the  filtering  media.  The  vertical  columns 
or  strata  of  water  at  the  moment  standing  on  both 
sides  and  between  the  filtering  stratum  will  auto- 
matically flush  them  out  in  any  part  by  the  rush  of 
the  water  to  escape  at  the  valve  opened  at  the  lowest 
point  of  the  tank  for  the  purpose ;  it  will  be  observed 
that  by  the  water  traversing  the  face  of  the  filtering 
stratum  the  collection  of  matter  on  the  surface  is 
reduced  to  a  minimum.  Further,  the  collection  of 
matter  is  always  subject  to  removal  Ijy  the  action  of, 
the  current  of  water,  which,  although  in  itself  slow 
would  have  a  tendency  to  remove  it  and  cause  its 
deposit  on  the  bottom  ;  again,  it  must  be  remem- 
bered that  provision  is  made  for  subsidence  of  mat- 
ter, and  that  the  current  of  water  may  be  reversed 
at  pleasure.  With  these  features  of  keeping  the 
filtering  media  eftective  as  long  as  possible,  must  also 
be  taken  into  account  the  fact  that,  although  the 
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accumulation  of  matter  on  the  filtering  surface  would 
have  to  take  place  during  the  slow  gravitation  of 
liquid,  yet  by  the  feature  of  cleansing  out  its  re- 
moval is  effected  by  a  violent  discharge  backwards 
of  the  water  standing  between  and  behind  the  two 
strata  of  filtering  surface  ;  the  water  in  the  inlet  or 
front  side  of  the  filters  having  no  impediment  would 
nnmediately  rush  out  at  the  valve,  carrying  the 
deposit  with  it,  but  the  water  in  the  centre  and  back 
strata  must  come  back  through  the  filtering 
media,  and  cannot  fail,  under  the  circumstances 
described,  to  automatically  dislodge  and  flush  out  any 
matter  accumulated  either  on  the  surface  or  in  the 
body  of  material.  Shortly,  I  propose  the  defilement 
of  filters  shall  occur  "  without  pressure,"  but  their 
cleansing  and  flushing  out  be  efi"ected  under  con- 
siderable pressure  in  the  opposite  direction. 

I  should  mention  here  that  the  loading  of  the 
filter  frames  is,  by  a  simple  contrivance,  made  an 
easy  matter,  and  may  also  be  made  use  of  for  e.\- 
posing  the  water  to  the  action  of  other  substances 
than  sand  ;  for  the  first  line  I  should  generally  pro- 
pose a  coarse  sand,  but  there  seems  no  reason  why 
the  second  line  should  not  be,  say  charcoal,  for  in- 
stance, nor  need  this  be  of  any  great  ipiantity,  as  by 
the  contrivance  mentioned  a  frame  may  be  loaded  in 
a  few  minutes  with,  say  two  or  three  diflerent 
stratums  of  material,  for  instance,  two  outer 
stratums  of  fine  sand,  enclosing  a  stratum  of  charcoal 
or  other  substance  ;  in  this  way  it  is  quite  possible 
to  carbonise  public  water  at  a  slight  increase  of  cost 
over  sand. 

The  general  features  and  process  of  this  section 
may  be  called  the  process  of  syphonage  in  combina- 
tion with  subsidence  and  gravitation,  coupled  with 
reasonable  means  to  ensure  cleanliness  and  etiiciency 
of  work,  and  may  be  considered  as  sufficient  for  a 
pre-preliminary  purification  of  water  ;  the  function 
of  this  section  in  the  system  proposed  is  the  arrest 
or  filtration  of  suspended  matter. 

The  second  section  consists  of  two  tanks  or  vessels,  I 
one  corresponding  to  the  first  section  in  capacity,  the 
other,  which  varies  in  .size  according  to  the  quantity 
of  water  purified  per  hour  or  day,  stands  between  the 
two  ;  the  water,  after  undergoing  the  process  de- 
scribed, enters  this  apparatu.s,  when  a  fall  or  altera- 
tion in  the  gravitation  level  takes  place  ;  by  an 
arrangement  of  spray  plates  the  stream  of  water  is 
converted  into  a  shower  or  spray,  which  is  arranged 
to  fall  in  a  circle.  The  inner  part  forms  a  funnel, 
and  communicates  with  an  outlet  in  the  cover,  which 
is  extended  on  by  pipes  away  from  the  site  of  the 
works  ;  the  floor  of  the  apparatus  is  the  gravitation 
level  of  the  water,  and  immediately  above  this  level 
are  the  inlets  for  the  forced  or  induced  current  of 
fresh  air,  which  passes  through  the  falling  spi-ay  into 
the  funnel  or  mner  circle,  and  out  by  the  opening  at 
the  top  ;  as,  except  this,  there  is  no  other  outlet. 

The  process,  then,  is  seen  to  correspond  to  some 
e.xtent  with  the  most  perfect,  because  natural,  pro- 
cess of  aeration,  or  a  shower  of  rain  in  a  high  wind  : 
and  in  con.se(iuence,  as  every  drop  of  water  must  be 
affected  or  aerated,  so  must  the  original  odour  con- 
tained in  the  water  be  blown  out  and  replaced  by 
fresh  air.  It  must  be  noticed  that  the  falling  spray 
is  subjected  to  the  freshest  air  immediately  before 
reaching  the  gravitation  level,  and  necessarily  carries 
with  it  a  certain  quantity,  so  that  tlie  water  at  this 
point  is  doubly  aerated  by  falling  through  and  being 
washed  in  air,  and  afterwards  undergoini;-  the  reac- 
tion attendant  on  the  process  or  oxidation  as  hitherto 
applied  for  this  ]>urpose. 

I  venture  to  think  Dr.  Frankland's  essential  con- 
ditions of  thorough  agitation  and  aeration  are  fully 
achieved  by  the  process  describe!;   in  fact,  with  a 


I  sufficient  pressure  of  aerating  current,  the  water  is 
literally  broken  up  into  vapour  ;  but  this  would  only 
be  necessary  for  an  exceptionally  foul-smelling  water, 
[  that  by  ordinary  means  would  be  utterly  unfit  for 
potable  use  ;  for  ordinary  water — such,  for  instance, 
as  the  ^Manchester  supply— a  sufficient  degree  of 
1  aeration  would  be  obtained  by  the  induced  current 
of  air  generated  by  the  falling  water.  Thi.s,  aided  by 
ventilation, would  in  most  cases  be  sufficient  to  disin- 
fect and  remove  odour,  and  to  revivify  the  partially 
stagnant  water  of  most  reservoirs,  wells,  and  similar 
sources. 

The  second  tank  (if  this  section  is  similar  in  con- 
struction, and  in  filter  area  is  exactly  the  same  as  the 
first  .section  ;  the  filtration  is  j)rimarily  a  guard 
against  the  intrusion  of  matter  into  the  third  section, 
and  the  same  features  as  to  cleanliness  and  automatic 
flushing-out  of  the  second  tank  and  filtering  stratum 
i  apply  as  already  mentioned. 

i  The  general  features  and  process  of  this  section 
I  are  the  extraction  of  foul  gas  or  odour  and  the  pro- 
cess of  filtration,  combined  with  sub-sidence  and 
gravitation,  coupled  with  reasonable  means  to  ensure 
;  cleanliness  and  efficiency  of  works.  The  function  of 
this  section  in  the  system  jiroposed  is  the  production 
of  a  neutral  or  pure  water,  by  reason  of  the  elimina- 
tion of  gaseous  and  soluble  impuritj',  and  destruction 
of  germ  life. 

I  venture  to  suggest  that  the  system  described  up 
to  this  point  is  in  accord  with,  and  meets.  Dr.  Frank- 
land's  conditions  to  produce  satisfactory  results  in 
purification  by  natural  agencies,  the  process  beings 
first,  filtration  through  two  strata  of  .sand  or  other 
material,  six  inches  thick,  and  renewable  at  reason- 
able cost  as  often  as  recjuired  ;  secondly,  thorough 
aiiration  and  agitation,  and  again  filtering  through 
two  strata  of  sand,  and  renewable  as  often  as  re- 
quired. 

Assuming  the  water,  after  undergoing  the  process 
described,  is  to  some  extent  a  pure  or  neutral  liquid, 
corresponding  in  some  degree  with  rain-water,  then 
it  is  peculiarly  tit  and  amenable  to  the  impregnation 
of  mineral  salts,or,  in  other  words,  to  receive  the  con- 
stituents of  natural  spring-water,  and  this  process  is 
the  function  of  the  third,  or  geological  section,  which 
con.sists  of  two  tack-s,  or  vessels  of  similar  capacity 
to  those  of  the  other  section  mentioned,  and  possess- 
ing the  same  features  with  respect  to  reversing  the 
current  of  water  at  pleasure,  and  also  the  feature  of 
flushing-out  or  cleanliness.  The  tanks  are  connected 
by  a  syphon  jilaced  a  certain  distance  above  the  slop- 
ing floor,  the  inlet  and  outlet  ends  being  protected 
with  an  iron  grating.  The  water  below  the  syphon 
being  still,  allows  of  the  subsidence  of  any  matter  or 
particles  of  material  falling  below  its  mouth,  and  of 
being  flushed-out  as  occasion  requires.  I  should 
remark  here  that  each  section  may  be  flushed-out 
separately,  as  by  simply  moving  two  valves  the  in- 
flowing and  outflowing  stream  is  cut  ott". 

The  formation  and  nature  of  the  impregnating 
strata  admits  of  endless  variety  ;  in  fact,  the  chemist 
in  this  direction  has  the  whole  geological  and  some 
portions  of  the  vegetable  world  to  choose  from. 

I  do  not  [iropose  to  enter  largely  into  this  subject, 
although,  from  every  point  of  view,  the  section  and 
its  function  in  the  .system  proposed  is  the  most  inte- 
resting, and  which  is,  practically  .speaking,  the  artifi- 
cial production  of  spring-water  by  using  the  same 
means,  in  Cdiii/mrison  to  the  eject  of  the  lower  stratu7)i 
of  the  n/ler-lied. 

I  may  perhaps  be  permitted  to  show  a  tyiiical  form 
of  strata,  and  briefly  point  out  how  this  section  seems 
to  meet  a  recent  scientific  communication  by  Dr. 
Tidy  to  the  Royal  Society  touching  the  subject  of 
water  purification  and  its  eff'ect  on  lead  pii)es,  and 
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how  the  full  effect    of    the    suggestion    could    be 
obtained  in  thi.s  system  of  water  imiiregnation. 

Assuming,  then,  the  two  tanks  are  empty,  I  first  pro- 
pose to  fill  them  up  to  the  level  of  the  connecting 
syphon  with  rough  lumps  of  limestone  or  other  stone. 
This  is  to  allow  of  a  comparatively  free  rush  of  the 
water  to  the  flu.shing  valve  when  ojien.  Then  on 
this  rough  substratum  of  loosely-packed  rock  may 
come  chalk,  for  instance,  then  sandstone,  then  char- 
coal, then  sandstone  again,  and  lastly,  a  stratum  of 
filtering  sand,  on  to  which  the  water  from  the  second 
section  would  discharge.  It  would  then  pass 
downwards,  percolating  through  the  impregnating 
strata  to  the  opiiosite  end  of  the  tank  ;  and  then 
passing  through  the  syphon  into  the  second  tank,  it 
commences  to  rise  or  spring  gradually  until  it  reaches 
the  outlet  at  the  opposite  end,  the  process  being 
downward  and  then  upward  filtration  governed  by 
the  law  of  gravitation. 

At  the  recent  Birmingham  meeting  of  the  Royal 
Society,  Dr.  Tidy  communicated  a  paper  on  the  sub- 
ject of  silicising  water  by  bringing  it  in  contact  with 
old  red  sandstone,  for  the  purpose  of  neutralising  the 
effect  on  some  water  in  corroding  lead  pipes,  express- 
ing the  opinion  that  its  effect  would  be  to  minimise 
the  danger  to  health  from  lead  poisoning,  and  to  also 
purify  the  water.  I  believe  this  idea  has  been  mooted 
in  connection  with  Loch  Katrine  supply,  and  it  was 
proposed  to  bring  the  water  to  Glasgow  in  a  red 
sandstone  conduit.  It  will  readily  be  understood 
that,  had  this  idea  been  carried  out,  the  effect  could 
not  have  been  more  than  very  slight  under  the  cir- 
cumstances named.  But  taking  the  geological  section 
of  the  system  proposed,  it  is  equally  obvious  that  the 
strata  could  be  either  wholly  or  partially  of  this 
material,  and  consequently  the  degree  of  impregnaiion 
may  be  that  found  most  desirable  by  experiment  or 
experience.  The  .same  rule  applies,  of  course,  to  all 
other  substances  under  similar  circumstances,  and  I 
respectfully  suggest  that  there  .seems  no  good  reason 
why  the  geological  chemist  should  not  su))ply,  under 
the  conditions  named,  a  water  for  public  use  in 
the  largest  quantity,  possessing  to  a  degree  the 
characteristics  and  constituents  of  almost  any  favourite 
natural  spring  water,  and  produced  under,  practically 
speaking,  similar  circumstances  and  the  same  natural 
means. 

But  if  I  may  be  permitted  to  say  so,  is  the  fact  just 
stated  with  respect  to  Loch  Katrine  water,  and  its 
effect  on  lead  pipe,  the  only  one  of  importance  or 
interest  to  the  city  of  Glasgow  1  I  venture  to  think 
it  is  not.  I  refer  to  the  generally  accepted  idea  as  to 
increase  of  infantile  deformity,  which  by  many  people 
is  rightly  or  wrongly  put  down  to  the  use  of  this  ' 
water  in  a  large  measure  ;  or,  shortly,  it  may  be  said 
that  Loch  Katrine  water  is  a  magnificent  water  for 
niost  trade  purposes,  but  for  domestic  use  is  deficient 
in  one  at  least  of  the  attributes  of  a  health-giving  and 
wholesome  water.  This  idea  may  or  may  not  be  true, 
but  assuming  that  it  i.s,  then  I  confidently  a.ssert  it 
would  be  an  ea.sy  matter  to  give  to  this  water,  by  the 
means  proposed,  that  constituent  or  attribute  in 
which  it  is  deficient. 

I  venture  to  ask  you  to  consider  the  facts  put  for- 
ward in  the  light  of  showing  how  it  may  be  possible, 
by  the  means  proposed,  for  the  chemist  to  fix  stan- 
dards of  purity  for  public  water,  irrespective  of  the 
nature  or  (luality  at  its  source  or  point  of  collection, 
this  matter  being  reduced  to  the  simple  question  of 
cost,  or,  shortly,  the  period  required  to  obtain  the 
standard  of  purification  fixed  upon.  This  is  deter- 
mined by  a  simple  rule  of  capacity  for  a  given  period, 
and  is  entirely  under  control,  the  capacity 
of  an  apparatus  being  determined  in  its  rela- 
tion   to    the    flow    of    liquid.      For    instance,    the 


flow  of  water  required  is  say  1000  gallons  per  hour, 
and  the  standard  cpf  purification  requires  5  hours  say, 
then  the  apparatus  reciuires  to  be  in  itself  of  not 
less  than  5000  gallons  capacity.  Then  the  water  of 
necessity  is  5  hours  in  pa.ssing  from  the  inlet  to  its 
outlet.  From  this  simple  rule  it  is  seen  that  the 
system  gives  perfect  control  in  this  most  important 
matter,  as  the  flow  may,  in  addition  to  the  features 
given,  be  varied  at  pleasure  by  the  connecting  valves 
provided  for  the  purpose.  And  I  venture  to  think 
the  general  features  of  the  system,  as  outlined,  tend 
to  show  that  the  purification  of  water  may,  by  the 
means  proposed,  be  reduced  to  a  practical  science 
and  give  the  geological  chemist  the  means  of  fixing 
and  maintaining  standards  of  purity,  and  is,  practically 
speaking,  the  artificial  production  of  spring  water 
using  the  same  means. 

The  fourth  section,  for  the  preparation  of  water  for 
trade  purposes,  is  also  a  question  of  great  importance 
to  the  industrial  chemist  and  manufacturer.  I  do  not 
propo.se  to  go  into  this  matter  further  than  describe 
the  apparatus  and  to  say  it  may  be  used  alone  or  in 
conjunction  with  either  or  all  of  the  other  three.  The 
principal  feature  of  dift'erence  in  the  4th  section  to 
those  for  purifying  water,  is  the  provision  made  for 
settling  and  accurately  mixing  with  a  flow  of  water 
any  chemical  or  liquid  for  precipitation  or  giving  the 
water  an  artificial  chemical  con.stituent.  The  pro- 
vision consists  of  a  .shoot,  provided  with  a  hopper  at 
its  upper  end  to  hold  a  supply  of  lime  or  other 
chemical  which  is  delivered  to  the  inflowing  stream 
as  it  passes  under  the  shoot  by  a  pair  of  rollers,  or,  if 
[  a  liquid,  by  a  tap  from  a  vessel  which  takes  the  place 
of  the  hopper,  the  effect  being  an  accurate  and 
i  automatic  impregnation  of  the  liquid  at  slight  cost  in 
comparison  to  the  usual  means.  One  feature  of  the 
j  section  is,  that  after  such  impregnation  and  precipi- 
I  tation  of  mud  has  taken  place,  the  eftluent  water  may 
I  afterwards  be  filtered  or  otherwise  treated  as 
de.scribed  for  water  for  potable  use.  In  addition  to 
this  is  the  feature  that  by  using  the  second  section  it 
is  in  the  power  of  the  chemist  to  produce  a  neutral  or 
soft  water  from  impure  sources — a  water  that  is 
undoubtedly  valuable  for  trade  purposes  and  not 
readily  procurable  by  other  means  ;  and  it  is  not  too 
much  to  expect  that,  given  such  water  as  this,  corres- 
ponding to  a  great  extent  to  natural  rain  water,  the 
industrial  chemist  could  produce  results  of  great 
importance  to  .several  brancnes  of  manufacture. 

I  venture  to  hope  that  taken  as  a  whole  the  system 
proposed  opens  up  a  wide  field  of  practical  science  in 
the  purification  and  treatment  of  water,  in  comparLson 
to  the  novel  and  mechanical  process  in  use,  and  does 
in  effect  transfer  the  purification  of  water  from  such 
admittedly  inefticient  condition  into  a  system  of 
geological  and  natural  science. 

The  cost  of  purifying  water  by  this  system  I  esti- 
mate at  about  the  following  rates  per  1000  gallons  for 
medium  and  large  quantities  : — 

For  100,000  gallons  per  day,  constant  work,  about 
l|d.,  including  forced  aeration,  and  all  cost  of  up- 
keep and  0  per  cent.  intere.st  on  capital ;  on  the  same 
terms,  with  automatic  aeration,  id.  per  1000  gallons 
wouldbesufHcientfor.500,000  gallons  perday,  including 
forced  aeration  and  all  costs  and  charges  ;  the  rate 
would  be  Si^nth  of  a  penny  per  1000  gallons.  I  do  not 
advise  a  .single  apparatus  of  a  larger  capacity  than 
half-a-million  gallons  daily,  and  asany  number  of  the 
apparatus  may  be  embodied  in  a  system  side  by  side, 
it  fully  meets  the  necessary  condition  of  purifying 
water  on  the  largest  scale,  with  economy  of  space  and 
cost. 

The  estimates  given  are  for  all  three  sections  com- 
bined, or  for  purifying  water  for  domestic  use,  while 
for  filtering  alone  by  the  first  the  cost  would  be  about 
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one-fourth  that  given.  For  filtering  and  agitating, 
and  again  filtering  by  a  combination  of  the  first  and 
second,  tlie  cost  per  1000  gallons  -would  be  about  thiee- 
fourths  that  of  water  for  potable  use. 

Space  occupied  by  the  whole  .system  in  com]jarison 
to  filter  beds  :— The  system  :  100,000  gallons  per 
diem,  729  feet  ;  for  filter  beds,  3000  for  constant 
work.  The  .system:  500,000  gallons  per  diem,  31.50 
feet  :  for  filter  beds,  18,000  for  constant  work,  with  an 
average  of  500  gallons  per  yard  in  24  hours,  or  the 
best  average  w^ork  possible  to  the  process  under 
favourable  circumstances--similar  circumstances  as 
to  one  reserve  filter  bed  to  allow  of  renewal,  etc., 
to  several  others  ajiply  in  both  cases. 

Having  described  the  general  features  and  process 
of  the  .system,  I  would  just  indicate  a  few  applica- 
tion.s  to  which  as  a  whole  or  in  part  it  may  be 
applied  for  liquid  jiurification. 

The  first  section  may  be  used  alone  as  a  substitute 
for  ordinary  filter  beds,  and  for  purifying  water  from 
rivers  for  trade  purposes  and  where  ordinary  filtered 
water  is  sufticient.  A  saving  would  be  effected  in 
labour  and  pumping,  etc.,  as  the  filtered  water  would 
be  obtained  at  the  gravitation  level  of  the  stream 
supplying  the  impure  liquid,  and  generally  for  all 
purposes  of  simple  filtration  the  sections  supersedes 
sand  filters  with  advantage  in  economy  of  space  and 
cost. 

Whereapurerand.softerclassofwateris  required,  the 
first  and  second  sections  may  be  combined,  and  in  the 
case  of  manufacturers  esjjecially  a  forced  pressure  of 
air  may  in  most  cases  be  cheaply  obtained,  in  which 
case  the  fall  or  gravitation  level  need  not  be  much 
more  than  one  foot  as  the  difference  between  that  at 
which  the  purified  water  is  supplied  and  the  level  of 
the  imi)ure  supply,  and  in  any  case  would  save  both 
space  and  cost  as  between  an  ordinary  filter  bed. 

The  second  and  third  sections  without  filtration 
may  be  used  with  advantage  for  revivifying  and, 
practically  speaking,  transforming  the  nauseous  and 
insipid,  condensed,  or  stagnant  water  on  board  ship 
into  natural  spring  water,  using  the  same  means. 

The  apparatus  may  be  elevated  over  a  contaminated 
well  or  other  source  of  supply  in  country  and 
isolated  districts  for  villages,  institution.s,  etc.,  and 
the  water  be  jiumped  in.  This  would  represent  the 
extra  labour,  as  pumping  in,  say  a  bucket  of  impure 
water,  simply  forces  out  by  gravitation  a  similar 
quantity  of  purified  water,  which  of  course  could  be 
carried  away,  or  in  jiipes  would  gravitate  to  any  point 
required  as  a  compensation  for  the  extra  labour  in 
pumping.  This  form  I  think  would  also  be  very 
useful  for  farm  premises,  etc. 

The  same  rules  ajiply  to  a  constant  stream  of  water 
entering  the  a)iparatus  by  pumping,  gravitation,  or 
syphon,  and  either  from  the  apparatus  direct,  or  from 
a  reservoir  into  which  the  apparatus  or  sy.stem  would 
discharge  the  jjurified  water  ;  in  this  way  it  is  jios- 
sible  to  store  and  utilise  water  in  districts  and  under 
circumstances  not  possible  by  the  means  in  use,  and 
also,  if  circumstances  permit,  accompanied  by  the 
convenience  of  having  a  gravitation  water  supply  at 
slight  cost.  Of  course,  the  pressure  would  depend 
upon  exactly  the  same  circumstances  as  those  which 
apply  at  present  by  ordinary  mean.s. 

The  apparatus  may  be  made  small  enough  to  suit  a 
single  house  or  a  mansion,  or  may  even  be  used  in 
connection  withra  in  water  cisterns,  etc.  A  flush  out 
at  any  time  is  obtained  by  turning  a  tap,  and  the 
filtering  material,  etc.,  is  easily  renewed,  in  relation 
to  space,  and  for  a  given  period,  no  other  description 
of  domestic  filter  would  approach  this  in  (juantity 
or  quality  of  water. 

Lastly,  in  a  modified  form  it  admits  of  being  made 
portable,  and  in  that  way  used  for  filtering;  and  if  two 


apparatus  were  joined,  also  for  agitating  and  aerating 
water  for  miners  and  for  soldiers,  especially  in  such 
countries  as  Egypt  or  India,  where  the  water  supiily 
is  generally  bad.  The  apparatus,  which  resembles  a 
cart  on  wheels,  when  not  in  use  for  its  primary 
purpose  would  be  useful  for  transport. 

NOTES  ON  RIVER  WATER  PUiaFICATION 
BY  THE  AGENCY  OF  ATMOSPHERIC 
OXYGEN. 

BY   .7.   J.   COLEM.Ui',   F.I.C.,   F.C.S. 

Pasteur  and  hisschool  have  assumed  that  some  forms 
of  organic  matter,  such  as  albumen  and  fibrin, are  i)iac- 
tically  indestructible  by  any  ordinary  atmosjilieric 
agency,without  a  previoussjilitting  up  by  bacterial  life. 
Experiments  have  been  made  by  Lister  and  others, 
which  show  that  milk,urine,  etc., will  keep  several  years 
in  contact  with  air  deprived  of  micro-organisms. 
Some  exjieriments  have,  however,  seemed  to  me 
de.sirable  with  ozonised  air,  not  only  as  regards  its 
action  upon  dead  organic  matter,  but  upon  micro- 
organisms themselves. 

M.  Davy  (Coiiijit.  7u«(/»,  Ixxxii.  157)  states  that 
atmospheric  air  frequently  contains  one  milligramme  of 
ozone  per  lOOcc,  but  assuming  that  M.  Houzeau 
(An?t.  Vhem.  I'/ii/s.  [4]  xxvii.  5  )  to  be  correct,  then 
the  atmosphere  sometimes  contains  ,,-,i},-,i)u  of  its 
weight,  which  would  be  equivalent  to  about  2  cwt. 
of  ozone  per  acre  of  the  earth's  surface.  Houzeau 
has,  however,  provided  a  well-known  apparatus  for 
obtaining  a  constant  stream  of  atmospheric  air  more 
highly  charged  with  ozone  than  is  natural  air. 

The  ozoniser  lusedforniyexjieriments  (seediagram) 
coDsistedof  a  tubeabout  ,500inm.long,  theterminal  wire 
of  a  Ruhmkorff  coil,  capable  of  givingsparks  two  or  three 
centimeters  long,  being  wound  round  the  exterior  of 
the  tube,  and  the  other  terminal  wire  being  made  into 
a  long  spiral  filling  the  inside  of  the  tube.  This  ar- 
rangement was  placed  on  a  still  wider  tube.  A,  B,  C,  D, 
50  millimetres  diameter,  through  which  a  constant 


stream  of  air  was  made  to  pass  by  means  of  an 
aspirator.  A  constant  copper  battery  was  used  in 
order  to  maintain  the  silent  discharge,  and  the 
ozonised  air  was  first  passed  through  the  flask  AV, 
and  then  through  the  dry  gas  meter  M,  and  finally 
discharged  through  the  aspirator. 

As  the  ozonised  air  acts  iai)idly  on  indiarubber, 
the  glass  tubes  were  fitted  into  the  flask  by  paraffin 
wax  cement,  and  the  entrance  tube  and  exit  tube 
from  the  flask  were  plugged  with  cotton  wool,  the 
flask  being  capable  of  being  detached  from  the  rest  of 
the  apparatus  \>y  lifting  two  wide  test  tubes  dipping 
into  the  water  lute  \,  V,  V,  V. 

The  flask  W  generally  contained  about  lOOcc.  of 
the  liquid  being  examined,  and  it  was  found  that 
when  the  air  was  passed  at  the  rate  of  200  cubic 
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incbe.s  per  hour,  there  was  no  inconvenient  splashing 
of  the  liquid,  and  under  such  circumstances  the 
quantity  of  iodine  liberated  per  hour  from  potassic 
iodide  solution  equalled  O'OOS  of  a  gramme. 

Several  preliminary  experiments  were  made  with 
vegetable  infusions,  such  as  those  of  cauliHuwer, 
which  under  ordinary  circumstances  become  opa(iiie 
in  a  day  or  two  from  bacterial  life.  In  all  cases  it 
was  found  that  so  long  as  the  ozonised  air  was  pass- 
ing, the  liquids  remained  pellucid,  and  even  for  several 
days  afterwards,  provided  tlie  cotton  plugs  remained 
intact,  but  that  in  every  ease  opacity  developed  in  a 
few  days  after  ceasing  to  pass  the  ozonised  air  through, 
showing  that  whilst  the  mature  organisms  were 
killed  the  spores  must  have  escaped  destruction  by 
the  ozone. 

It  was  then  thought  advisable  to  make  the  experi- 
ments with  pure  soluble  albumen,  and  for  this  pur- 
pose a  five  per  cent,  solution  of  white  of  egg  was 
employed,  carefully  filtered,  and  the  ozonised  air  was 
])assed  through  the  flask,  containing  lOOcc.  of  the 
liquid,  for  six  hours.  A  similar  solution  outside  the 
flask  became  opalescent  in  48  hours,  whilst  the 
ozonised  sample  remained  clear  until  the  fifth  day, 
when  it  then  gradually  increased  in  opacity  notwith- 
standing the  cotton  plugs.  Here  again  was  evitlence 
of  the  fact  that  it  was  easy  to  destroy  micro-organisms, 
but  very  difficult  to  destroy  spores. 

These  preliminary  experiments  demanded  more 
minute  attention  in  the  final  experiment.  As  before 
mentioned,  the  ozonised  air  liberated  0'068grm.  of 
iodine  per  hour  from  iodide  of  potassium,  and  it  was 
arranged  to  pass  the  air  thus  ozonised  for  10 
hours  a  day,  three  days  consecutively,  through  lOOcc. 
of  a  one  pier  cent,  solution  of  white  of  egg,  which  it 
will  be  noticed  would  bring  the  ozone  into  contact 
with  about  its  own  weight  of  dry  albumen.  The 
experiment  was  very  successfully  performed,  great 
care  being  taken  to  stuff  the  entrance  and  exit  tubes 
of  the  flask  with  1  j  deep  inch  plugs  of  cotton  wool, 
and  the  induction  coil  was  carefully  kept  going  by  a 
man  specially  watching  it.  The  aspirator  was 
first  stopped,  and  shortly  afterwards  the  induction 
coil  so  as  to  be  sure  no  iaiozonised  air  was  drawn  in. 
The  whole  was  then  left  at  jierfect  rest  for  six  days, 
the  liipiid  remaining  pellucid  and  bright  until  the 
fifth  day,  when  a  slight  cloudiness  manifested  itself. 
On  opening  the  flask  the  liquid  proved  to  be  quite 
neutral,  and  yielded  the  usual  precipitate  with  nitric 
acid  (of  unchanged  albumen).  On  evaporation  to  dry- 
ness the  proper  percentage  of  albumen  was  obtained, 
and  there  was  no  evidence  by  the  microscope  of  any 
crystallised  product ;  the  air  after  passing  through 
the  liquid  acted  strongly  on  indiarubber.  Albumen, 
it  has  been  shown  by  other  chemists,  also  resists  the 
action  of  a  20vol.  solution  of  peroxide  hydrogen.  It 
is  possible  that  both  these  active  agents,  when  in  a 
more  concentrated  form,  may  attack  albumen,  but 
these  experiments  are  conclusive  as  to  the  practical 
indestructibility  of  albumen  by  any  atmvqilwric 
arjenrij  whatever,  without  a  previous  splitting  up  by 
micro-organism.s.  It  must,  however,  be  borne  in  mind 
that  atmospheric  air  acts  as  a  natural  purifier  of  water 
indirectly — namely,  by  increasing  the  activity  of 
organisms,  which,  as  .soon  as  they  have  performed 
theirfunctioiisof  oxidation,  disappear  and  die  for  want 
of  food,  ruritication  of  water  or  sewage  is,  there- 
fore, promoted  by  aeration — putrefaction,  as  Angus 
Smith  surmised,  being  a  necessary  preliminary 
to  oxidation  and  purification. 

DISCUSSION. 

Dr.  WALLACE  hardly  thought  that  Mr.  Hartland 
did  justice  to  the  system  of  sand  filtration,  as  he  had 
in  his  memory  a  series  of  sand  filters  which  filtered 


daily  four  million  gallons  of  water.  These  filters 
were,  therefore,  worked  upon  a  somewhat  extensive 
scale,  and  during  the  winter  months  were  used  about 
six  weeks  each  without  renewal.  It  was  quite  true 
that  in  the  summer— say  in  July  and  August— they 
were  only  in  use  about  ten  days,  as  Mr.  Hartland 
stated  ;  but  it  would  certainly  be  unfair,  in  his 
opinion,  to  take  that  as  the  average  duration  of  a 
sand  filter  ;  about  three  or  four  weeks  would  be  a 
fairer  average. 

Mr.  CuEPHEY  would  have  liked  to  have  had  a 
little  more  information  as  to  the  results  which  had 
been  attained  by  this  process.  Many  had  been  struck 
by  the  shortness  of  the  time  which  would  elapse 
between  the  aeration  of  water  and  its  consumption. 
Five  hours  were  not,  in  his  opinion,  too  long  a  time 
for  the  removal  of  oxidised  impurities,  and  measured 
results  would  certainly  be  very  valuable  in  this  case. 

Mr.  Coleman  had  omitted  to  say  that  the  practical 
bearing  of  his  paper  was  this,  that— as  Dr.  Angus 
Smith  had  surmised— no  water  purification  could 
take  place  without  putrefaction — t.  c,  before  the 
matters  which  are  in  water,  such  as  albumen,  could 
be  destroyed,  there  must  be  putrefaction.  It  was  in 
fact  a  necessary  preliminary  to  purification,  and  was, 
practically,  promoted  by  aeration.  This  arose  from  the 
fact  that  the  micro-organisms  lived  upon  oxygen,  and 
Mr.  Hartland  was  quite  correct  in  contending  that 
to  aerate  water  was  to  purify  it.  His  experiments 
had  been  instituted  rather  with  the  view  of  ascertain- 
ing the  possibility  of  purifying  water — Thames  water 
for  example— by  means  of  the  ozone  naturally  con- 
tained in  the  atmosphere.  He  thought,  however, 
that  this  could  not  be  done. 

Mr.  E.  C.  C.  Stanford  was  not  aware  whether 
anyone  present  had  had  any  experience  with  Pasteur's 
filter.  He  had  used  one  for  some  time,  and  had  found 
it  very  efficient.  In  construction,  it  was  simply  a 
long  tube  of  biscuit  porcelain,  and  while  filtering  very 
slowly  was  still  very  efficient.  Although  requiring 
cleaning  very  often,  the  simplicity  of  its  construction 
enabled  one  to  accomplish  that  very  easily,  as  the  out- 
side of  the  tube  required  merely  to  be  wiped  and  the 
tube  screwed  into  the  electro-plated  case. 

Professor  Mills  :  It  had  been  conclusively  proved 
both  by  Dr.  Frankland,  Dr.  Percy  Frankland  and  Mr, 
Coleman  that  mere  oxygen  did  not  act  upon  organic 
matter  suspended  in  water.  If  they  supposed 
the  organic  matter  in  water  was,  for  the  time  being, 
a  kind  of  sewage,  the  introduction  of  germs  would 
facilitate  the  purifying  action  just  as  yea.st  is  used  to 
start  the  process  of  fermentation.  The  action  would 
be  hastened  by  the  pas.sage  of  air  through  the  liquid. 
Touching  on  Mr.  Hartland's  suggestion  that  Loch 
Katrine  water  should  be  impregnated  with  chalk  or 
limestone,  this  was,  he  .said,  really  a  very  old  notion. 
It  was  in  the  mind  of  Mr.  Bateman  when  he  con- 
structed the  waterworks,  and  there  was  to  be  seen 
at  Mugdock  Reservoir  a  breastwork  constructed  then 
in  connection  with  the  matter. 

Mr.  Hartland,  in  reply,  said  that  in  his  opinion 
aeration  was  simply  an  incident  in  the  process,  just 
like  filtration.  He  understood  that  Dr.  Wallace  in 
speaking  of  sand  filtration,  had  referred  to  the  Glasgow 
water  supply,  but  he  would  ask  if  Dr.  Wallace  con- 
I  sidered  Manchester  water  to  be  on  a  par  with  Glasgow 
water,  or  that  a  similar  quantity  of  the  former  would 
be  passed  through  the  same  stratum  of  sand  as  the 
latter,  with  a  similar  purifying  eft'ect.  His  experi- 
ments had  led  him  to  Imld  that  aiiration,  without 
violent  agitation, was  of  little  use,  but  that  the  passage 
of  a  current  of  air  through  a  spray  of  falling  water 
had  the  eft'ect  of  developing  soluble  impurities,  and 
had  such  an  action  on  germ  life  as  to  render  it 
amenable  to  the  law  of  subsidence. 
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Professor  Mills  at  the  close  of  the  discussion 
exhibited  some  candles  which  were  prepared  with  the 
view  ot  preventing  "guttering."  The  process  was  very 
simple,  consisting  in  giving  to  ordinary  parafKn  candles 
a  coating  of  a  certain  varnish.  As  the  candle  burns, 
the  varnish  forms  a  cup  which  holds  the  melted 
paraffin,  and  "guttering'  seems  to  be  very  effectively 
prevented. 


Journal  anD  Patent*  literature. 


I.— GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Ajipanausfoi-  emptying  A  iituilaves  hij  A  utumalic  Means. 
Chem.  Zeit.  10,  1273. 

The  apparatus  illustrated  in  the  accompanying  drawing 
is  attached  to  autoclave.s.  It  admits  ot  tlie  withdrawal 
of  samples  or  the  addition  of  liquor  during  the  proceduie 
of  an  oijeration,  whilst  after  its  completion  the  content.s 
may  be  removed  without  disturbing  the  cover.     When 


the  apparatus  is  at  work,  the  three-way  valve  A  is 
adjusted  so  as  to  prevent  ptussage  through  the  piiie  c.  In 
order  to  take  a  samidc  the  thice-wav  cock  J!  is  made  to 
coimminicate  with  C  and  ,/,  and  theValve  A  turned  w  ith 
a  jerk  to  connect  c  witli  b;  the  sample  is  then  withdrawn 
at  d.     lo  completely  remove  the  charge  the  valve  A  is 

•  Any  of  these  speciticalions  may  be  obtained  bv  noat  hv 
;cnnil,.,K  the  cost  price,  plus  nostaBe,  to  Mr  II  1{  "iderLac-k 
comptroller  ot  the  Paient  6mce,  Soulhan.j  on  liuildincis' 
^lianccry  Lane.  London.  W  .(;.     'ih»  n,,., ',.'."' ""'£»• 


rci , 

Ct)niptn>„cr   oi    uie  i-aient  Ottlce,   Soulhaniplon  liuUdinir'^' 

\f  •''«  price  does  not  exceed 8d. 
Above  8d.,  and  not  exceeding  Is.  lid. 

••      \l-^. 2s.  Id.: 

..      2s.  Id..    ..  „         3.S.  Id.. 


left  open  for  some  time.  In  working  without  pressure 
the  air  cock  C  is  opened  and  communication  established 
between  b  and  c  and  a  and  b.  b  and  r  are  then  filled 
with  liijuor  identical  in  constitution  with  that  contained 
in  the  apparatus,  obtainable  from  a  previous  operation. 
The  contents  of  the  vpssel  are  then  removed  by  restoring 
the  communication  between  e  and  b  and  b  and  d.  To  in- 
troduce liquor  into  the  apparatus  without  removing  the 
cover  the  air  cock  C  is  opened  and  the  funnel  a'  made  to 
comnmnicate  with  the  pipe  c  by  regulating  the  valve 
.\.  This  apparatus  is  constructed  for  a  pressure  not  ex- 
ceeding Mfty  atmosjiheres,  and  isaiiplicabie  to  atitoclaves 
of  a  maximum  capacity  of  tifty  litres. — D.  U. 


Id. 
id. 
IJd. 
•-'d. 


Inijirovcmoits  in  tlic  Manufacture  of  T/icnnontcters. 
J.  J.  Hicks,  London.  Eng.  I'at.  2027,  Feb  13,  1885. 
6d. 

It  is  a  well-known  fact  that  thermometer  tubes  after 
filling  undergo  a  contraction  or  shrinkage,  which  in  time 
becomes  so  considerable  that  if  tlie  thermometer  were 
graduated  immediately  after  the  manufacture  and  tilling 
of  the  tube,  the  indicaticms  would  soon  show  considerable 
inaccuracy,  and  in  twelve  months'  time  might  amount 
to  as  much  as  one  degree  rise.  To  prevent  this  in- 
accuracy it  has  been  customary  to  store  the  filled  tubes 
for  a  year  or  more  previous  to  graduation,  but  as  this  is 
not  quite  certain,  and  is  certainly  not  economical,  the 
inventor  adopts  the  plan  of  gradually  heatin.i;  the  Idled 
tubes  to  a  temperature  about  lOO'''  F.  higher  thau  the 
highest  point  of  the  thermometer  for  a  period  of  about 
sixteen  days,  and  in  order  that  the  tubes  may  not  burst 
from  the  expansion  of  their  contents,  an  enlargement  or 
chamber  is  blown  at  the  upper  end  of  the  tube  suthciontly 
large  to  .allow  for  the  maximum  expansion.  After 
gradual  cooling  the  thermometers  are  graduated,  the 
enlargement  or  chamber  being  either  sealed  off  or 
retained.— W.  D.  B. 

Improvements  in  Graduated  Chemical,  Medical  and 
other  Liquid  Measures  or  Gauges  of  Capaeity  and 
Pressure,  and  in  other  Graduated  Tubes,  Bottles,  Jars, 
Stjringes,  and  Articles  made  of  Glass.  J.  J.  Hicks, 
London.     Eng.  I'at.  2347,  Feb.  20,  1885.     Sd. 

According  to  this  invention,  graduated  chemical  and 
other  apparatus  is  made  of  glass  with  one  or  more  longi- 
tudinal strips  of  white  or  coloured  enamel  or  o;la-ss  on 
the  exterior  or  interior  surface,  or  embedded  in  the  body 
of  the  material,  one  or  more  spaces  of  clear  glass  being 
left  between  the  widths  or  bands  of  opaque  enamel  to 
enalde  the  height  of  the  contents  to  be  read  ofV.  The 
graduations  are  engraved,  painted,  or  etched  upon  the 
opaque  widths  or  bands,  and  extend  ri"ht  up  to  or  even 
cross  the  transparent  or  clear  widths. — ^>V.  D.  B. 


Improvements  in  Tliermometric  Apparatus.  A.  G. 
Brookes,  London.  From  E.  W.  Upton,  Peabody, 
Massachusetts,  U.S.A.  Eng.  Pat.  4769,  April  17, 
1885.  8d. 
This  invention  relates  to  the  construction  of  tliermo- 
metric aiqiaratus  in  w  hicli  a  pointer  is  moved  by  the  ten- 
sion of  a  helical  spring  or  coil  composed  of  two  metals 
of  une(|nal  expansibility.  The  improvements  described 
consist  of  an  arrangement  by  which  the  helical  coil  is 
br(>\ight  parallel  to  tlu'  pointer  and  not  at  ri^dit  angles 
as  heretofore  ;  of  a  holding  device  for  the  coil  whereby 
theetlecti.e  length  of  the  coil  may  be  adjusteil,  so  that 
the  sensitive  helical  coils  of  any  number  of  instruments 
may  be  easily  regulated  to  give  the  same  amount  of 
movement  to  the  jiointer,  although  the  coils  themselves 
are  not  exactly  uniform  in  size  ;  of  an  .ad  justing  device 
for  regulating  the  position  of  the  helical  coil  in  relation 
to  other  parts  of  the  instrument,  that  the  pointer  may 
readily  bo  set  at  any  graduation  on  the  dial  for  a  given 
teniiierature.  Provision  is  also  made  for  registering 
maximum  and  minimum  temperatures  by  means  of  free 
secondary  pointers  working  upon  a  dial,  ]iiefcrably  of 
smaller  diameter  than  that  which  co-operates  with  the 
main  pointer. — \V.  D.  B. 
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Improvements  in  Arrmigcmciits  for  Use  in  Oxijgcnating 
IVatcv  continniiiatid  n-ith  Orijaiiic  Ulatti  i:     W.  F.  B. 

Massev-Mainwariiig  ami  J.  Edmunds,  London.     Eng. 

Pat.  14,807,  Dec.  2,  1SS5.  Sd. 
The  water  to  be  treated  is  introduced  into  a  well  divided 
in  the  centre  by  a  partition,  on  one  side  of  which  the 
water  enters  and  on  the  other  side  leaves  the  well  by  a 
suitable  passage.  Air  is  blown  into  the  water  at  the 
deepest  part  of  the  incoming  column  of  liquid,  and 
under  the  pressure  due  to  the  heail  of  water  is  dissolved, 
o.xidising  the  impurities,  the  e.xccss  escaping  at  the  sur- 
face of  the  outgoing  column.  The  same  thing  may  be 
eti'ected  by  substituting  for  the  oi)en  columns  of  water  a 
stack  of  tortuous  or  coiled  ))ipes,  at  the  base  of  which 
the  air  is  injected.  In  all  cases  the  head  of  water 
should  be  from  forty  feet  upwards — C.  C.  H. 


Improvements  in  Apparatus  for  Scjiarafing  Dust  nr  Solid 
Particles  susjicnded  in  Air  or  other  Gt(srs.  H.  Simon, 
Manchester.  Eng.  Tat.  14,<105,  Dec.  4,  ISS5.  8d. 
The  inventor  effects  the  separation  of  dust  or  small  solid 
particles  from  air,  liy  causing  the  air  to  ascend  slowly 
through  a  chamber,  in  which  are  arranged  one  above 
another,  layers  or  rows  of  bars,  grids,  or  channels,  with 


F  IC.I. 


particles  by  means  of  subsidence,  the  rapidity  of  such 
subsidence  depends  directly  upon  the  vertical  depth  of 
tlie  liquid.  The  time  taken  for  the  separation  being 
proportional  to  the  depth,  the  shallower  the  depth  the 
iiuicker  the  operation.  In  their  invention  advantage  is 
taken  of  this  rule  by  applying  it  to  apparatus  with 
extended  shallow  depositing  surfaces  provided  witiiin  a 
limited  space.  The  accompanying  figures,  whicli  give 
three  views  of  one  arrangement  of  the  apparatus,  will 
make  its  action  clear. 

The  tank  A  is  shown  raised  from  the  ground,  the  end 
D  forming  a  store  chamber  for  tlie  clariHed  liquid.  The 
bottom  of  the  tank  is  shaped  hopper-like,  into  which  the 
deposit  sinks  after  separation,  and  it  has  a  longitudinal 
opening  below  closed  by  a  hollow  cylindrical  valve  F, 
\vhich  can  be  turned  by  the  hand  wheel  li  and  worm, 
for  the  periodical  discharge  of  the  deiiosit.  Any  other 
suitable  discharging  device  may  be  used  instead. 

An  inclined  partition  C  is  provided  not  far  from  one 
end  of  the  tank,  reaching  from  the  toji  to  near  the  bottom, 
and  behind  it  is  a  series  of  inclined  smooth  plates  H  11, 
parallel  to  C  and  also  kept  clear  of  the  bottom,  Imt  made 
water-tight  at  the  sides.  The  inclination  of  the  sides  is 
such  as  to  allow  the  deposit  to  slide  down  easily  and  to 

FIC.3. 


small  intermediate  spaces  lietween  them  for  the  passage 
of  the  air.  The  disposition  is  such  as  to  allow  the  bare 
or  passages  to  alternate  in  adjacent  layers.  The  lasers 
are  by  preference  made  higher  in  the  middle  of  ths 
chamber  than  at  the  sides,  forming  peaks  along  the 
centre,  for  the  purpose  of  allowing  the  sej)arated  dust  to 
slide  down  the  inclined  bars  or  channels,  and  collect  in 
common  receptacles  at  their  ends,  whence  it  may  be 
removed  in  any  convenient  manner.  Tlie  bars  may 
receive  a  reciprocating  movement  in  their  longitudinal 
direction,  or  brushes  may  be  made  to  travel  over  them 
with  the  view  to  accelerating  the  collection  of  the  dust, 
■which  may  be  further  assisted  by  the  application  of  an 
exhaust  at  the  delivery  end  of  the  channels.  The  sjieci- 
iication  describes  some  modifications. — B. 


reach  the  ho)>per  without  disturbance.  The  torpid  water 
enters  by  the  pipe  B,  sinks  down  behind  the  partition  C, 
and  slowly  rises  from  below  into  the  spaces  between  the 
inclined  plates,  its  speed  on  rising  being  regulated  to  less 
than  the  rate  of  subsidence,  which  is  easily  ascertained 
for  various  liquids  by  trial.  The  cleared  water  falls 
finally  over  the  last  partition  into  the  reservoir  D,  and  is 
drawn  oflby  the  pipe  E. — B. 


Imjn-ovcmcnts  in  Subsidc/iee  Apparatus.  S.  H.  Johnson, 
and  C.  C.  Hutchinson,  Stratford,  Essex.  Eng.  Fat. 
15,713,  Dec.  21,  1885.     Sd. 

The  inventors  state  that  they  have  found,  when  treating 
torpid  liquids  for  the  separation  of  their  suspended  solid 
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IL-rUEL,  GAS,  AND  LIGHT. 

irith    Coal    used  for    h'as    Ma/an;/. 


II. 


Dingl.  Folyt.  J.  262,  Ul. 
CoNTliARV  to  the  assumption  that  the  elementary 
analysis  of  coal  otlers  but  little  information  concerning 
the  value  of  coal  for  gas-making  purposes,  it  is  shown 
by  experiment  that  the  chemical  composition  of 
coal  and  the  most  essential  factors  which  engage 
the  attention  of  the  gas  maker,  are  intimately  re- 
lated to  one  another.  As  a  characteristic  constituent 
of  gas  coal,  oxygen  is  mentioned,  reference  being  made 
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to  its  influence  on  the  quantity  ami  i|uality  of  the 
gaseous  and  Hiiid  products  of  distillation.  That  it  is 
possilile  to  form  a  dolinite  or  valuable  jii(lj,'iiient  of  the 
gas-niakin;,'  projierties  of  a  coal  from  the  elementarv 
analysis,  is  shown  hy  Ihe  results  of  a  series  of  experi- 
ments made  l)y  the  Paris  tias  ('oiii])any  at  their  La 
Villette  testing  works.  Kroni  1S74  to  1SS4,  101'2  e.xperi- 
nients  were  made  with  o9  ditterent  kinds  of  coa!,  Each 
e.xperiment  involved  the  carbonisation  of  3U,000kilos.  of 
coal.  In  addition  to  the  practical  analysis,  the  coal  and 
the  products  of  distillation  were  subjected  tc  chemical 
analysis.  The  constituent  oxygen  formed  the  criteiidu 
as  to  the  value  of  each  sjiecinieu  of  coal.  The  ijuantity 
varied  from  5  to  1'2  per  cent,  in  the  ditVerent  san)ples 
examined.  The  results  arrived  at  fully  conhrm  the 
author's  views  :—(!.)  The  greater  the  amount  of  oxygen 
present  in  coal  tlie  greater  is  the  quantity  of  volatile 
matter,  tar  and  ammonia.  ("2.)  The  yield  of  coke  and 
gas  decreases  with  an  increase  in  the  amount  of  oxygen. 
(3.)  The  quantity  of  hygroscopic  water  contained  in  the 
coal  is  deiien<lent  on  the  amount  of  oxygen  present 
therein.  \Vith  regard  to  the  quantity  of  benzene  con- 
tained in  coal  gas,  the  result-s  of  the  Paris  Coniiiany 
appear  to  show  that  the  ditlereut  varieties  of  coal  yield 
a  gas  containing  a  fairly  constant  proportion  of  aromatic 
hydrocarbons  (3!)grins.  of  hydrocarbons  in  1  cubic  metre 
of  gas,  of  which  30grms.  are  benzene  and  Ogrms.  f(dnene 
and  its  honiologues)  amounting  to  1  05  per  cent.  In 
addition  to  this  quantity,  the  gas  contains  from  2o  to 
4'S  per  cent,  of  propylene,  acetylene  and  other  heavy 
hydrocarbons.  It  is  also  shown  that  under  normal  con- 
ditions 94  per  cent,  of  the  valuable  luminosity  consti- 
tuents remain  in  the  gas  whilst  only  about  6  per  cent,  are 
present  in  the  tar,  a  circumstance  which  proves  that  the 
processes  which  aim  at  extracting  the  benzene  from  tar 
and  restoring-  it  to  the  gas  are  of  but  little  practical 
value.— D.  B. 

Valualion  of  Petroleum.     C.   Engler.     ('hem.  Zeit.  10, 
1-23S— 1239,  and  1271. 

Thk  author  contirms  the  opinion  expressed  by  Thoerner 
(this  Journal,  ISSG,  371)  that  the  liest  methods  for  deter- 
mining the  value  of  petroleum  as  an  illuminating  agent, 
are  the  Hashing  test  and  examination  of  the  oil  as  to  its 
temperature  of  distillation.  For  the  latter  purpose  the 
u.se  of  the  apparatus  described  by  Thoerner  is  recom- 
mended ;  the  author,  however,  prefers  a  gla.ss  distillation 


9cnj. ,  whilst  the  delivery  tube  is  lOcni .  long,  0  6cm.  wide, 
and  passes  into  a  copper  condensing  tube  45cni.  long  and 
1cm.  wide. 

The  ordinary  method  of  distillation  does  not,  how- 
ever, give  concordant  results  in  the  hands  of  ditl'crent 
operators  ;  the  author  therefore  recommends  the  follow- 
ing niodihcation  :  lOOcc.  of  petroleum  are  distilled  in  the 
above-named  api)aratus.  The  distillate  boiling  up  to 
150'  is  allowed  to  come  over  at  the  rate  of  2 — 2Acc.  per 
minute,  ami  when  a  temperature  of  150'  has  been 
'  reached,  the  flame  is  removed  and  the  teni|ierature 
reduced  by  20  ,  after  which  it  is  again  raised  to  150',  this 
ojieration  of  cooling  to  130'  and  heating  to  150  being 
repeated  until  it  is  no  longer  possible  to  measure  the 
distillate.  The  fractions  boiling  up  to  200%  250'  and 
300'  are  <listilkd  over  in  a  similar  manner.  The  author 
objects  to  limit  the  distillation  to  25 — ,30  minutes,  as 
suggested  by  Thoerner,  ow  ing  to  the  fact  that  the  rate  of 
distillation  is  dejiendcnt  on  the  percentage  of  distillate 
obtainable  at  300  .  He  docs  n<it  approve  of  extending 
the  limits  of  the  fractionating  temperature  of  normal 
petroleum  (w  hieh  boils  between  150'  and  300  )  to  from 
140°  to  310°  as  suggested,  being  moreover  of  opinion  that 
I  the  maximum  temperature  might  be  reduced  to  270' 
I  with  advantage,  especially  in  the  case  of  Caucasian 
]ietroleum,  as  it  has  been  shown  in  a  recent  investigation 
I  (this  Journal,  1886,  480)  that  the  high  boiling  fractions 
;  liave  an  injurious  efl'ect  on  the  illuminating  power  of 
petroleum. — L).  B. 

IiiijJioiements  in  Machine))/  or  Apjia)iilusfortliciIa))U- 
/<tct lire (// (I'lis/o)-  Iliioiiin'.itiiiq  a7iil Hiatiiig I'idjioscs. 
I      F.  \V.  Clark,  London.     Eng. 'Pat.   6511.     August  25, 
I       1886.     Sd. 

G.4S0LINE  or  other  suitable  light  liydrocarbon  is 
passed  into  a  heated  retort,  where  it  is  partly  decom- 
posed. The  vapour  is  conducted  to  a  series  of  imiiinging 
points  placed  opposite  to  a  corresponding  series  of  short 
tubes,  and,  rushing  through  these,  creates  a  partial 
vacuum  whereby  air  is  drawn  in  to  mingle  with  the 
hydrocarbon  gas.  This  air  is  heated  on  its  way  by 
pjissing  in  contact  with  the  outsides  of  the  short  tubes 
above  mentioned.  The  mixed  air  and  hydrocarbon 
vapour,  which  has  become  a  juaetically  hxed  gas,  is 
passed  through  horsehair  or  other  .scrubbing  material 
placed  in  a  water-cooled  vessel.  —A.  B.  1). 


flask  to  the  copper  distilling  Mask  employed  by  Thoerner. 
In  recommending  the  ado|ition  of  Ihe  conditions  of  dis- 
tillation as  suggested  by  Lunge  (this  Journal,  1884,  513 
and  625),  the  author  states  that  the  to]i  of  the  thermo- 
meter bulb  should  be  in  a  line  with  the  lower  edge  of  the 
delivery  tube,  as  illustrated  in  the  accompanying  draw- 
ing. The  distance  from  the  toji  of  the  charge  in  the 
flask  (lOOcc.)  to  the  lower  edge  of  the  delivery  tube  is 


Improved  Process  for  Maniifactiiritig  Illuminating  Gas. 
A.  M.  Clark,  London.  From  J.  S.  Leng,  New  York. 
Eng.  Pat.  15,768,  August  25,  1886.     Sd. 

HvDROiiEN  and  carbonic  acid  are  produced  by  the 
simultaneous  action  of  dilute  acid  upon  scrap  iron  and 
carbonate  of  lime.  The  mixed  gases  are  carburetteil  by 
being  passed  through  a  chamber  containing  cotton  wick 
saturated  with  petroleum  or  other  suitable  hvdrocarbou. 

—A.  It.  L). 

Imp)0vcments  in  Curliureltinr/  Compounds.  P.  M. 
Justice,  London.  From  A.  P.  Uockwell,  New  York. 
Eng.  Pat.  11,829,  Sept.  17,  1886. 

The  inventor  dissolves  31b.  of  gum  eamplior  and  olb.  of 
vegetable  wax  in  25  gallons  of  "benzine"  (petroleum 
spirit)  and  uses  the  com[iound  in  the  same  way  as  other 
carburetting  com|iounds  in  any  suitable  carburetting 
apparatus.  For  illuminating  gas, .lapan-wax  is  preferred, 
but  for  heating  purposes  "  Bay  berrv  wax  '  is  better. 
"  —A.  K.  D. 

I)nf,riirc)ne)il.s  rihiflnfj  to  the  VtiUsatiun  of  Fuel  in  a 
Comminuted  Condition,  and  to  AppiDiitus  thoejor. 
H.  H.  Lake,  London.  From  II.  Iv.  Flagler,  Boston, 
U.S.A.     Eng.  Pat.  15,780,  Sept.  22,  1S86.     Sd. 

This  invention  relates  to  an  improvement  in  the  process 
and  apjiaratus  for  the  utilisation  of  comminuted  fuel 
referred  to  in  the  American  i>atents  53,208  of  18f)li  ;  3857 
of  IS70  ;  .">9,695  of  1866  ;  102,997,  103,695,  103,804,  and 
109,785  of  1870:  and  11 1,705  of  IS7I.  Bv  this  invention  a 
storage  bin  is  connected  V)y  a  branch  way  with  the 
passage  whereby  the  fuel  is  conveyed  from  the  coiumi- 
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nutoi-  to  the  furnace.  By  a  suitable  disposition  of  valves 
the  comminutor  may  be  made  to  work  eitlier  into  the 
furnace  direct  or  into  the  bin.  This  latter  is  provided 
with  a  screw  which  feeds  the  contents  into  a  shell  or 
casing-  conimunicatinj,'  with  the  passage  to  the  furnace. 
Inside  the  shell  works  a  blower  which  aids  the  delivery 
of  the  comminuted  fuel.  The  mechanism  of  the  screw- 
feeder  in  the  bin  is  quite  independent  of  the  comminutor. 

-A.  K.  D. 


IIL-DESTEUCTITE  DISTILLATION,  TAU 
PRODUCTS,  Etc. 

SoiJic  Ifoics  on  Gas  Liquor  and  Ammonia  Purification. 

I3y  Lewis  T.  Wri£;ht.     Journal  of  t!as  Lighting,  48, 

•280,  3-29,  373,  and'oll. 
This  is  a  review  of  what  might  be  expected  to  take 
place  in  ammonia  processes  for  the  purification  of  coal- 
gas,  and,  for  the  purpose  of  illustrating  the  reactions 
involved,  the  author  traces  the  history  of  the  ammonia 
resulting  from  one  ton  of  gas-coal  through  the  various 
operations  of  its  collection. 

For  the  sake  of  convenience,  the  term  "hydrogen 
equivalent"  (H.E.)  is  borrowed  from  volumetric  analysis, 
but  it  means,  unless  otherwise  stated,  not  grammes  per 
litre,  but  milligrammes  simply  of  the  bodies  in  question, 
thus — 

1  hydruyen  eiiuivalent  of  NH^  is  17  miUigrannnes. 
1  ,.  .,  of  CO-,  is  22 

1  .  ,,  of  HjS  is  17 

And  all  analyses  of  liquor  are  in  hydrogen  equi\alents 
per  100  cubic  centimetres.  To  convert  the  hydrogen 
equivalents  into  percentages  (assuming,  for  convenience, 
all  the  gas  liquors  to  have  a  specific  gravity  e<iual  to 
■water),  it  will  be  only  necessary  to  multi]dy  them  by  the 
following  numbers  :— 0017  for'NH;,,  0  0-22  for  CO,,  ami 
0'017  for  H,S,  to  have  grammes  per  100  cubic  centi- 
metres, pounds  per  10  gallons  of  the  bodies  in  question, 
or  percenta<i:es. 

Thus  a  li<iuor  stated  to  contain  44  H.E.  (hydrogen 
equivalents)  of  NH„  21  2  H.E.  of  CO-j,  and  10  H.E.  of 
H-S,  will  be  found  to  contain — 

44-0  X  0-017  =  07480grms.  per  lOOcc,  or  ll>s.  per  10  gallons  of  NH3. 
21-2  X  0-022  =  0-4664  „  ,.  „  .,  CO, 

10-0  X  0-017  ^  0-1700  „  ,,  ,,  .     ,,  H..S 

or  0-748,  0-40G4,  and  0'17  per  cent.,  assuming  the  specitic 
gravity  of  the  liquor  equal  to  that  of  water. 

This  method  of  stating  analyses  may  appear  to  be 
complicated  and  recondite  ;  but  for  such  a  discussion  as 
this  is  will  give  a  much  clearer  view  of  the  quality  of  the 
liquor.  For  if  it  were  said  that  in  a  certain  liquor  0748 
per  cent,  of  ammonia  was  found  in  combination  with 
0"4604  per  cent,  of  carbonic  acid,  and  0-17  per  cent,  of 
sulphuretted  hydrogen,  no  immediate  mental  picture 
of  the  relations  of  alkali  and  acids  would  be  given  ;  but 
if  it  were  said  that  44  H.E.  of  ammonia  were  found 
in  connection  with  21-2  4-10  =  31-2  H.E.  of  acids,  an 
immediate  idea  of  its  composition  would  be  given, 
especially  when  we  recollect  that  1  H.Fj.  of  NH3  com- 
bined with  1  H.E.  of  HJ'Us  (or  H,S)  gives  (KH,)„  CO  ., 
[or  (NHt).,!5],  and  1  H.E.  of  NHj  combined  with  2  H.E. 
of  H.,CU;(or  H,,S)  gives  (NH  J  HCO,  [or  (NH^)  HS]. 

In  scrubbing  it  would  be  desirable  to  get  the  com- 
pounds containing  2  H.E,  of  acid  to  1  H.E.  of  ammonia 
only  ;  but  that,  as  will  be  evident  later  on,  is  not 
possible. 

The  author  proceeds  to  trace  the  history  of  the  am- 
monia resulting  from  the  ordinary  distillation  of  a  ton  of 
gas-coal  for  gas-making  purposes.  The  gas  liquor  c<m- 
densing  between  the  retort  and  the  condenser  equals  133 
gallons,  containing  0-"J94  "free"  ammonia,  and  having 
the  following  composition  as  regards  this  constituent, 
carbonic  acid,  and  sulphuretted  hydrogen ; — 


than  the  number  of  hydrogen  equivalents  of  ammonia. 
By  "  ditterence  per  cent."  is  meant  the  number  of  hydro- 
gen equivalents  of  acids  niore  or  less  than  100  for  every 
Too  H.E.  of  ammonia  present.  Thus  in  the  case  men- 
tioned abo\e,  for  every  100  H.E.  of  ammonia  there  are 
70-9  H.E.  of  acids,  or  29-1  H.E.  less  than  the  hydrogen 
equixalents  of  ammonia. 

The  "  percentage  of  acids  as  sulphuretted  hydrogen 
will   explain   itself.     Thus,  in  the  case  above,  for  every 
100  H.E.  of  acids,  3200  H.E.  are  sulphuretted  hydro- 
gen. 1         -J     1 

The  gas,   on  being  cooled  in  a  condenser,  deposits  4 
gallons  of  liquor,  having  the  following  composition  :- 


"  Free" 
NH3. 
HE. 

256  8 


CO2. 
H.E. 


H,S. 

h:e. 


Total 

Aciils. 

H.E. 

Dif- 
ference. 
H.E. 

Difference  Percentage 
per          of  .\cids 
Cent.         as  H^S. 

246-7    . 

...  -^9-9 

...    -f4-2   ....    231 

189-7  ....  57 

This  liquor  ditlers  widely  from  the  preceding  one  ;  but 
so  do  the  circumstances  attending  its  formation.  The 
one  is  from  hot  gas  ;  the  other  from  cold.  The  \  ariation 
in  composition  will  become  clearer  later  on.  The  next 
operation  to  which  the  gas  is  submitted  is  a  copious 
washin"  with  gas  liquor,  consisting  of  the  two  previous 
liiluors\nd  that  resulting  in  a  fourth  washing  process 
shortly  to  be  mentioned,  whereby  a  quantity  of  am- 
monia in  the  "free"  condition,  equal  to  r939lb.,  is 
recovered.  Finally,  the  gas  is  cashed  from  any  trace  of 
ammonia  in  a  "Standard"  washer  with  clean  water, 
whereby  0-7  gallons,  containing  1  01211).  of  NH„  having 
the  follow  ing  composition,  are  produced  :— 

„  u  Tiital  Dif-      Difference  Pecentage 

"-■'?■         Acids.        ference.  per         of  Acids 

H.E.  HE.  Cent.        us  H..S. 

-I- 21 -65  ....  20-57 


"  Free" 
1NH3. 
H.E. 


COj. 
H.E. 


HE. 

.  26-1  . 


,  126-9  , 


-t-22-5 


On  collecting  the  liquor  at  the  end  of   the  washing 
ojierations,  23  gallons  of  liquor  are  obtained,  containing 
o-ooSlb.    of    "free"  ammonia, 
composition  : — 


and   of     the    following 


NH3. 

HE. 


HE. 


HjS. 
HE. 


Total  Dif-      Difference  Percentage 

Acids.       ference.  per  of  Acids 

H.E.  H.E.  Cent.         as  Hj,S. 

142-0  ....  136-8  ....  55-5  ....  172-3  ....  -t^30-3....  -t-21-J   ....    20-6 

Summarising  the  results  and  inserting  the  values  for 
the  "fixed  "  ammonia,  we  have- 
Free 
NH3. 

15-3  gallons  of  hydraulic  main 

liiiuor 0994 

4  Ogalls.  condenser  liquor., 
scrubber         ,. 
islier  ,, 


5-7 


1-608 
1939 
1-012 


Fi.\ed 
NH3, 

0-559 
0076 
0-555 
0-057 


Free. 
Per  Cent. 


0-748 
4-02 


Fixed. 
Per  Cent. 


0-42 
0-19 


5-553 
of  6-81b.  of 


1-247 
:inmionia  per  ton  of  coals. 


'Free" 
NH3 
H.E. 

44    . 


COj. 
H.E. 


HjS. 
H.E. 


Total 
Acids. 
H.E. 

Dif- 
ference 
H.E. 

.  31-2  .. 

..   -12-8 

Difference  Percentage 
per  of  Acids 

Cent.         as  H^S. 

. ..    -29-1   ....  32-05 


Continuing  the  investigation  with  regard  to  the  car- 
bonic acid  and  sulphuretted  hydrogen  removed  frtmi 
the  -as  by  the  liijuor,  and  inserting  (by  aitlerence)  llie 
worlv^done  by  the  foul  scrubber  in  respect  to  these  bodies, 
the  results  given  in  Table  V.  are  anived  at. 

It  must  not  be  understood  that  a  condenser  liquor, 
etc.,  will  always  have  a  composition  similar  to  that 
stated,  Keally,  the  chemical  forces  regulating  the  com- 
position are  so  delicate  that  apparently  trilling  diHerences 
of  temperature  and  degree  of  concentration  exert  con- 
siderable influences  on  the  character  of  a  liqnor.  J  he 
same  piece  of  apparatus  is  continually  yielding  diflerent 
qualities  of  licjuor  with  changes  of  circumstances  ;  hut 
vet  these  ditlerences  are  within  certain  limits  lor  the 
same  works,  because  the  operations  therein  conducted 
vary  only  within  certain  limits. 

The  author  examines  the  composition  of   the  li'inor 
from   each   of    the    10    chambers   of    the   "  Standard 
washer,  as  thereby  the  "growth,"  so  to  speak,  of  gas 
liquor  is  capable  of  verv  simple  illustration.  (See  1  able  1. ) 

Making  allowance  for  experimental  errors,  it  will  be 
noticed  that  with  the  concentration  of  the  liquor  come  : 
(1)  a  gradual  falling  olf  from  100-42  to  121 'oS  of  hydro- 
gen equivalents  of  acids  per  100  hydrogen  equivalents 


By  "difference"  is  meant   either  plus  or    minus    the 
number  of   hydiogeu  equivalents  of  acids  more  or  less 


•  Free  ammonia  is  a  conventional  expression  for  thatportion 
o£  the  ammonia  of  gas  liquor  combined  with  LVj  ana  «;&. 
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of  ammonia  ;  (2)  a  gradual  falling  off  of  the  percentage 
of  acids  occurring  as  H,  S  from  o3 -2o  to  20-57  per  cent. ; 
and  (3)  a  gradual  rise  in  the  h.\ed  ammonia  from  /lil  to 
6H.E. 

In  reviewing  these  (igure.«,  it  mu.st  be  noted  that  there 
IS  one  constant  condition  present— viz.,  temperature  ;  for 
there  was  only  1'  !•'.  ditlerence  between  tlie  inlet  and  the 
outlet  of  the  washer.  They  can  be  regarded  as  a  case 
of  the  influence  of  concentration  on  the  comiiosition — 
perha]is  a  little  comidicated  by  variations  in  the  compo- 
sition (if  the  gaseous  mixture  in  contact  ;  but  it  is  hardly 
probable  that  this  latter  is  more  than  insigniticant. 

It  will  be  useful  to  compare  the  liquor  in  the  hfth  and 
sixth  chambers  with  the  liquor  collected  at  the  iulet  of 
the  condenser  (hydraulic  main  lirjuor),  which  occupies  a 
mediate  position  to  them,  as  regards  degree  of  concen- 
tration, and  has  a  very  low  proportion  of  acids,  and 
these  results  with  some  obtained  at  a  ditlerent  works 


lOOcc,  was  heated  to  65°  C,  and  agitated,  to  assist  in 
exjuilsion  of  the  gases  dissociated  ;  then  again  heated 
to  SO'  C.  :  and,  linally,  to  85°  C— samples  being  drawn 
off  at  each  stage,  and  submitted  to  careful  analysis.  The 
results  are  given  in  Table  III. 

It  is  a  very  common  belief  that,  by  prolonged  contact 
of  the  gas  liquor  with  the  gas,  the  sulphuretted  hydro- 
gen can  be  "pushed  out''  in  faxoiir  of  the  carlionic 
acid.  With  our  present  knowledge  it  is  almost  impos- 
sible to  foretell,  at  least  with  any  degree  of  shaq>ness, 
what  will  take  place  on  washing  crude  gas  with  a  cer- 
tain sample  of  gas  liquor.  Sometimes  the  carbonic 
acid  will  be  expelled  in  favour  of  sulpliuretted  liyilro- 
gen,  and  sometimes  the  reverse  lOienomenon  '  will 
occur.  It  appears  to  be  a  question  of  the  equilibrium 
Ijetween  three  bodies  (CO:..,  NH;,,  and  H..S)  vis-a-vis  to 
four  compounds  formed  bv  their  union  (NH.HCO-. 
[XII,],C()„  NH4HS,  [NHjIS)— a  case  of  a  ba.se  divided 


TABLE    I. 


Xu.  of  Chamber. 

Free  NH:,. 
H.E. 

CO,. 
H.B. 

h!e. 

Total  Acids. 
HE. 

BilTerence. 
H.E. 

Difference 

Per  Cent. 

H.E. 

Percentage  of 

Acids  as 

H,S. 

■20-57 
22-13 
21-97 
25-21 
28-23 
29-07 
33-10 
38-28 
44-44 
53-25 

Filed  NHj. 
H.E. 

I 

11 

Ill 

rv 

V 

VI 

VII 

VIII 

104-1 

yi-6 

76-1 
62-0 
17-6 
33-2 
22-8 
12-0 
5-8 
21 

100-8 
87-6 
73-6 
62-8 
16-0 
32-2 
190 
10  1 
1-0 
1-8 

26-1 
21-9 
21-5 
21-2 
18-1 
13-2 
9-1 
615 
3-2 
2-05 

126-0 
n2-5 
98-1 
81-0 
61-1 
15-1 
28-1 
16-85 
7-20 
3-80 

+22-5 
+  -20-9 
+  21-7 
+22-0 
+  16-5 
+  12-2 
+  5-6 
+  1-85 
+  1-4 
+  1-15 

+21-55 
+22-82 
+  28-10 
+35-18 
+31-66 
+r6-75 
+21-56 
+  1012 
+2414 
+60-12 

60 
4-0 
20 
2-0 
1-6 
1*2 
1-2 
0-8 
0-6 
0- 

IX 

X 

TABLE    IL 


Number  of  Chamber. 

"Free"NH3. 
H.E. 

CO,. 
H.B. 

hSe. 

Total  Acids. 
H.E. 

Difference. 
H.E. 

Difference 
per  Cent. 

Percentage  of 

Acids 

as  HjS. 

n 

Ill 

IV 

V 

J17-62 
95-12 
65-32 
11-81 
30-12 
19-60 
6*93 
3-67 

111-09 
90*09 
62*30 
11-00 
30*95 
19-5 
10-4 
4-2 

25-49 
29*26 
2108 
16-16 
13-11 
7-56 
6-58 
1-09 

139-58 
119-35 
83-38 
57-16 
11-39 
27-06 
16-98 
5-29 

-8*01 
+  21*23 
+18-06 
+  15-62 
+  13-97 
+  7-16 
+  10-05 
+  1-62 

-5-15 
+25-17 
+27-65 
+37-33 
+  15-92 
+38-06 
+    1 
+  11-11 

18*26 

21*52         1 
25-28         i 
28-61         . 
30-28 
27-91 
38*75 
20*60 

VI 

VII 

vin 

IX 

Xdte.— The  liquor  in  the  tenth  chamber  was  too  weak  lor  analysis 


from  a  washer  taking  the  gas  from  the  outlet  of  the 
condensers,  and  fed  with  clean  water  (there  being  no 
pumjiing  over  of  gas  liquor).     (See  Table  II.) 

With  the  excejition  of  the  seventh,  eighth,  and  ninth 
chambers,  these  samples  show  a  very  regular  and  .similar 
falling  off  of  excess  of  acids  and  proportion  of  acids  as 
H„S.  The  three  last  chambers  are  to  be  regarded  as 
ajiproximate  only,  since  the  quantity  taken  for  analysis 
being  unfortunately  small,  experimental  errors  (impos- 
sible, under  the  circumstances,  to  avoid),  would  have 
very  great  influence.  Thus  only  0*-2cc.  of  the  standard 
acid  was  employed  for  titrating  the  ammonia  in  the 
ninth  chamber  liquor. 

In  order  to  further  illustrate  the  influence  of  tempera- 
ture on  the  composition  of  licjuors,  the  following  case  is 
cited.  It  is  interesting  in  regard  to  such  proposals  as 
that  of  Mr.  F.  C.  Hills  for  the  treatment  of  gas  liquor 
for  gas  i)nritication  processes.  Some  of  the  liquor 
previously  described,  having  142  H.E.  of  ammonia  per 


between  tw-o  acids  complicated  by  the  easy  dissociability 
of  the  four  resultant  bodies. 

.\s  an  instance  of  the  pushing  out  of  carbonic  aciil  by 
sulphuretted  hydrogen  in  the  washing  of  gas  by  liquor, 
the  following  case  is  quoted  : — One  very  hot  day  it  be- 
came evident  that  the  liquor  circulating  through  a  tower 
foul  scrubber  was  not  gaining  in  strength  as  regards 
ammonia.  It  could  not  be  "got  up."  Itepeated  and 
most  careful  analyses  were  made  ol  the  liquor  on  the 
inlet  and  outlet  of  the  scrubber,  and  these  results  ■xvcre 
brought  out : — 


a 

» 

K 

as 

C 

S^ 

tx 

!5   . 

E 

X 

^■4 

ta 

S  9 

S  J 

r 

ZJ 

X 

*3W 

1= 

—  - 

^1 

In. 

104*12  . 

.  95-80  . 

.  2906  . 

.  124*86  . 

.  +20*74  . 

.  +19-92  . 

.  2.V3 

Out. 

lM-30  . 

.  94-J3  . 

.  J570  . 

.  128*03  . 

.  +23  73  . 

.  -r22*75  . 

.  26*3 

Teuiperature  o(  scrubbtr,  W  Kiihr. 
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With  so  low  (for  the  degree  of  concentration)  total  acids, 
it  was  to  he  expected  tliat  the  relative  ijuantity  of  these 
to  ammonia  might  be  increased.  The  temiieratnre  was 
too  high  to  admit  of  absorption  of  more  ammonia  ;  but 
the  sulphuretted  hydrogen  increased,  and  this  partly  at 
the  expense  of  the  carbonic  acid. 

A  fortnight  later  (the  weather  being  much  cooler  in 
the  meanwiiile),  the  strength  began  to  "get  up;"  and 
samples  from  the  inlet  and  outlet  gave  the  f(dlowing 
results  :  — 


a 


In.   . 
Out.. 


121-0  . 
122-6 


120-3  . 
120-0  . 


39-2 
J8-7 


160-0 
158-7  . 


a- 


+39-0  , 
+36-1  , 


+32'2 
+29-4 


24-5 
24-4 


there   are  given  in  the  table  below  analyses  of  average 
samples  taken  at  different  periods  : — 


X 

S 

W 

:^ 

« 

O  .J 

jS 

^S 

X 

X 

<!=j 

sa 

S  y 

Js 

£B 

;, 

■z:X 

■&« 

4:  --r 

z 

£, 

O 

o 

X 

S 

a 

iSi 

^^ 

Feb.    . 

..  153-0  . 

.  12T6  . 

.  35-5  . 

.  165-1  , 

.  +30-1  . 

+22-6  . 

21-8 

.July   . 

..  124-5  . 

.  1192  . 

.  35-0  . 

.  154-2  . 

.  +29-7  . 

+23-8  . 

22-7 

Oct.... 

..  112-3  . 

.  111-2 

.  57  0 

.  148-2  . 

.   +35-9  . 

.  +52-0  . 

25-0 

Temperature  of  scrubbtr,  IV  Fahr. 


The  composition  of  monthly  average  deliveries  of  gas- 
liquor  from  three  works  (A,  B,  and  C),  as  regards  free, 
fixed,  total  ammonia,  ami  percentage  of  total  ammoni.a 
represented  by  each  degree  Twaddel  is  given  in  Table  VI. 
Hut  to  make  the  difference  with  different  seasons  more 
observable,  the  diagram  on  page  059  has  been  pre- 
pared ;  and  it  will  be  seen  therefrom  how,  in  spite  of  the 


TABLE   III. 


NHs. 
H.E. 

COl>. 
H.E. 

H-.S. 
H.E. 

Totiil  Aciils. 
H.E. 

Diff»-rence. 
HE. 

Difference 
per  Cent. 

Percentjige  of 
Aci.ls 
.18  H.jS. 

142-0 
139-0 
135-0 
126-5 

136-8 
135-2 
111-8 
83-8 

35-5 

-      -27-3 

■27-6 

23-1 

172-3 
162-5 
139-4 
1089 

+30-3 
+23-0 
+  4-4 
-17-6 

+  21-3 
+  16-5 
+  3-3 
-13-9 

20-0 
16-8 
198 
23-0 

Heated  to  Co"      

..        „  80'  

,.       „  85-  

H.E.  lost  in  heating  to  So' . . 

lo-o 

53  0 

10-4 

63-4 

+  47-9 

+  309-0 

16-4 

Loss  of  each  constituent ) 
percent ) 

10-92 

38-74 

29  "29 

- 

- 

- 

- 

TABLE  IV. 

TABLE  FOR  THE  COXVERSION  OF  VOLUME  PERCFXTAGES  OF  CO,..  H^S,  AXD  XH,  INTO  GRAINS  PER 

CUBIC  FOOT  OF  GAS. 


Percent- 
age Vol. 

0-1 

H,S 

Grains  per 
Cubic  Foot. 

0-63 

CO^ 

NHj 

H^.S 

COj 

NH3 

Percentage 
Vol. 

Grains  per 
Cubic  Foot. 

0-81 

PercAitnge 
Vol. 

0-1 

Grains  per 
Cubic  Foot. 

0-31 

Percent- 
age Vol. 

Grains  per 
Cubic  Pout. 

Percentage    Grains  per 
Vol.        Cubic  Foot. 

Percentage 
Vol. 

1-6 

Grain.s  per 
Cubic  Foot. 

5-04 

0-1 

1-6 

10-07 

1-6 

13-03 

0-2 

1-26 

0-2 

1-63 

0-2 

0-63 

'      1-7 

10-70 

1-7 

13-85 

1-7 

5*35 

0-3 

1-89 

0-3 

2-44 

0  3 

0-94 

1-8 

11.33 

1-8 

14  00 

1-8 

5-67 

0-4 

2-32 

0-4 

3-26 

0-1 

1-26 

1-9 

11-96 

1-9 

13-48 

1-9 

598 

Oo 

3-13 

0-3 

4-07 

0-3 

1-57 

2-0 

12-59 

2-0 

16-29 

2-0 

C-30 

0-6 

3-78 

0-0 

4-89 

0-6 

1-89 

2-1 

13-22 

2-1 

1711 

2-1 

6-61 

07 

4-41 

0-7 

5-70 

0-7 

2-20 

2-2 

1385 

2-2 

17-92 

2-2 

6-92 

0-8 

5-04 

0-8 

6-52 

0-8 

2-52 

i     2-3 

14-48 

•2-3 

18-73 

2-3 

7-24 

0-9 

5*67 

0-9 

7-33 

0-9 

2-83 

2-4 

13-11 

2-4 

19-55 

2-4 

7-55 

1-0 

6-30 

1-0 

8-15 

1-0 

3-13    , 

2-3 

15-74 

2-3 

20-36 

2-5 

7  87 

11 

6-93 

11 

8-96 

1-1 

3-46 

2-6 

10-37 

26 

21-18 

2-6 

8-18 

1-2 

7-55 

1-2 

9-77 

1-2 

3-78 

2-7 

17-00 

2'7 

21-99 

2-7 

8.50 

1-3 

8-18 

1-3 

10-39 

1-3 

4-09 

2-8 

17  63 

2-8 

22-81 

2-8 

8-81 

1-1 

8-81 

1-4 

11-40 

1-4 

4-41 

2-9 

18-20 

2-9 

23  62 

2-9 

9-13 

1-3 

9-44 

1-5 

12-22 

1-5 

4-72 

3-0 

18-89 

3-0 

24-44 

3-0 

9-44 

The  -weather  on  the  few  days  previously  had  been 
cooler  even  than  on  the  day  the  .sample"  was  taken. 
Here  there  is  an  appreciable  gain  of  ammonia,  but  a  loss 
of  acids.  It  would  seem  that  gas-liijuor  is  never  in 
equilibrium,  it  being,  as  regards  composition,  in  a  con- 
tinual state  of  unrest. 

To  illustrate  the  broad  influence  of  seasons  on  the 
whole  product  of  gas-liquor  as  sent  from  a  gas-works, 


larger  proportionate  washing  surface  in  summer  than  in 
winter,  tli«  strongest  liquor  is  procured  wbi-n  the  weather 
is  cold.  Tliis  diagram  emphasises  the  inlluence  of  tem- 
perature on  the  concentration  of  gas  liquor. 

The  value  of  each  degree  Twaddel  in  terms  of  the 
percentage  of  auimonia  will  be  interesting  to  those  who 
sell  their  gas-liquor  on  the  hydrometer  basis.  This  value 
(called  the  "  factor  ")  generally  rises  and  falls  with  the 
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TABLE  V. 

Quantity  af  Carbonic  Arid  and  Sn/p/niicttid  HitdroffOi  rciiuiri-d  from  Gas  hy  Ammoniacal  Liquor. 


Position.                    Galls. 

"Free" 

NH:l 

U.K. 

CO.. 
H.E. 

HjS 
H.Ti. 

Total 
Acids 
H.E. 

31*2 
216-7 
126-9 

80-6 

172-3 

;                 !    Per- 

Differ-      Differ-   '  cent- 

cnce      ence  per   age  of 

H.E.         Cent.       Acids 

as  H;S. 

Lbs. 

"Freej** 
NH,. 

Lbs. 

"Fixed" 

NH,. 

Lbs. 
CO.. 

Lbs. 
H:S. 

On  the  condenser  inlet   .       13-3 
Condenser   1-0 

41-00 
236-80 
101-40 

52-26 

21-20 
189-70 
100-80 

66-56 

10-00 
57-00 
26-10 
14-04 

-12-80   1    -29*1      ;   32-05 
+  9-90    '    +12        23-1 

0-991 
l*fi0f! 

0*559 
0-076 
0-057 
0*555 

0*620 
1*669 
1-261 
3-368 

0-226 
0-388 
0*253 
0-521 

Washer 57 

-f22-50    ,    +21-55       20-57        1012 
+  28*31    1    +51-2     i    17-12       1939 

Foul  scrubber 

Total  product  . . . .  '    23-0 

112-00 

136-80 

35-50 

+30-30       +21-3         20-60       5-553 

1*217 

6-922 

1-388 

TABLE  VI. 
Monthly  Averages  of  Analyses  of  Ammoniacal  Liqnor  delivered  from  Three  Gas-Works — A,  B,  and  C. 


Date. 

Works  A. 

Works  B. 

No.  of 
Tests. 

Mean. 
Twad. 

Free 
NH,. 

Fixed 
NH,,. 

Total 
NH,. 

Factor. 

No.  of 
Tests. 

Mean 
Twad. 

Free 
NH,. 

Fixed 
NH,. 

Total 
NH,. 

Per  ct. 

2^.-?09 

1-991 
2-422 
2-4.36 
2-105 
2-442 
2-398 
2-602 
2719 
2-736 
2-682 
2-455 
2^336 

Factor. 

•417 
•332 
•139 
•419 
•436 
■142 
•439 
•116 
•133 
•131 
•131 
•131 
•129 

July,  1885 

Aug 

17 

7 

16 

16 

22 

14 

17 

21 

25 

23 

16 

5 

7 

Deg. 
6-12 

6-01 

6-21 

6-70 

6-47 

6-49 

6-69 

6-SO 

6-72 

6-45 

6-29 

6*18 

614 

Perct. 
1-957 

1-861 

2*150 

2-3-23 

2-319 

2-359 

2-402 

2-513 

2-500 

2-341 

2-231 

2-243 

1980 

Pcrct. 
-420 

•171 

;525 

•579 

-501 

-195 

-518 

■502, 

•169 

•523 

•513 

•531 

•745 

Per  ct. 
2-377 

2-335 

2-675 

2-902 

2-850 

2-854 

2-920 

3015 

2-969 

2-861 

2-717 

2-771 

2-725 

-388 
-386 
■429 
-433 
•140 
-110 
•436 
•443 
-442 
-441 
-437 
-128 
-123 

12 

1 

9 

15 

18 

12 

U 

11 

12 

14 

9 

5 

Deg. 

5-51 

6-00 
5-52 
5-81 

5-51 

1 
5-52 

5-46 

5-83 

6-28 

6-31 

6-18 

5-70 

5-11 

Per  ct. 
1-723 

1-543 

1-851 

1-905 

1-886 

1-911 

1-877 

2-110 

2-219 

2-212 

2-161 

2-011 

1-800 

Per  ct. 
•586 

•118 

•571 

■.i31 

•519 

•528 

•521 

•192 

•170 

•521 

•521 

•111 

•536 

Sept 

Oct.       „      

Dec 

Jan.,   1886 

Feb 

March  „  

April     „ 

May       „  

June      , 

July       

'  - 

July, 

Au£:. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan., 

Feb. 

Marc 

April 

May 

June 

July 

D( 

ite. 

WOR 

KS  C. 

No.  of 
Tests 

Mean 
Twad. 

Free 
NH,. 

Fixed 
NH,. 

Total 
NH,. 

Factor. 

1885... 

23 
10 
12 
26 
22 
18 
23 
18 
6 
46 
40 
31 
16 

Deg. 
5-02 

4-77 

5-12 

5-23 

5-39 

5-40 

5-65 

5-98 

5-93 

5-90 

5-96 

5-25 

5-29 

Per  ct. 
1-626 

1-591 

1-705 

1-786 

1-818 

1-838 

2-011 

2-156 

2-116 

2  095 

2^071 

1^797 

Vi61 

Per  ct. 
-411 

-158 

*178 

•501 

•177 

•181 

•461 

-404 

■389 

■446 

•500 

*112 

*442 

Per  ct 
2-037 

2-052 

2*183 

2  287 

2  295 

2-3'22 

2-492 

2-560 

2-505 

2-511 

2-571 

2-209 

2-201 

-406 
-130 
*426 
-137 
•426 
•430 
■441 
■128 
•122 
-431 
•432 
-421 
•117 

1886... 

h 
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concentration  of  the  Hqiiov.  It  is  too  lonjj  a  matter  to 
fro  into  the  variations  in  the  tixed  ammonia.  Euoufjli 
iia.s  been  said  to  suojgest  that  thonj;]]  ijas-liquor  is  a  vari- 
able, sensitive  sort  of  liquid,  its  variations  are  j^overned 
by  laws,  and  is  controlled  by  the  action  of  chemical 
forces  not  so  occnit  as  to  be  undiseoverable.  As  it  is 
often  convenient  to  know  the  weights  of  quantities  of 
HjS,  COo,  and  NH,,  when  exiircssed  in  percentage  by 
volume.  Table  IV.  is  inserted  (page  657),  calcu- 
lated on  the  basis  of  "HOnim.  bar.  and  \5'i)'  C.  These 
standards  appro.ximate  so  closely  to  the  English  ones 


This  is  started  with  23  gallons  of  gas-liqnor,  containing 
5-.i5.Slb.  of  NH,  combined  with  6-922lb.  of  CO-,  and 
l-3SSlb.  of  H,S,  and  l-2471b.  of  NH,  combined" with 
stronger  acids,  requiring  for  their  liberation  the  assist- 
ance of  a  stronger  base.  It  is  assumed  that  the  whole 
of  these  GSlb.  of  ammonia  can  be  recovered  in  the  caustic 
form  :  and  by  what  means  it  can  be  so  causticised  is  a 
m.atter  of  indifi'erence  at  the  moment,  the  commercial 
aspect  of  the  question  at  this  stage  of  the  inquiry  being 
purposely  eliminated.  It  can  be  done  by  distillation 
with  excess  of  lime.     The  gas-liquor  is  perfectly  useless 


Bi.\(:r.\5I  sfiouiiiif  the  Mont/ih/  Arcraqcs  of  Analyses  of  Amnwnitical  Liqiiof  delivered  from 

Three  Gas  Works — A,  B,  and  C. 
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(;?Oin.  l)ar.  and  60°  Fahr.)  that  it  can  be  used  with  them. 

The  author  refers  to  the  past  and  present  interest  in 
ammonia  purilication  iiroce.sses,  and  declines  to  discuss 
either  the  Claus  or  Hammond  process  for  want  of  sutii- 
cient  information  respecting  these.  The  chances  of 
ammonia  purification  are  exaiuined  on  theoretico-prac- 
tieal  grounds,  and  the  first  case  imagined  will  be  the 
simplest  expression  we  can  give  to  such  a  method. 

First  Case. — The  jiroblem  is  to  remove  from  the  gas 
resulting  from  the  distillation  of  one  ton.  of  gas-coal  the 
whole  ofthe  carbonic  acid  and  sulijhurettcd  hydrogen. 


in  its  ordinary  form.  'With  these  6'81b.  tlie  coal-gas  is 
to  be  washed  at  a  stage  immediately  later  thau  the  ordi- 
nary scruldjing  or  washing  that  resulted  in  the  produc- 
tion of  the  2.3  gallons  of  gas-liquor.  The  liquor  containing 
the  causticised  ammonia  is  called  the  "regenerated 
liquor,"  and  would  have  173'88  H.E.  of  caustic  ammonia, 
or  173-88  x  0017  =  2-9561b.  jier  10  gallons.  Since  a  liquor 
of  this  degree  of  ammonia  concentration  could  probably 
not,inan  ordinary  way, combine  with  more  than  IIOH.E. 
of  acids  per  100  H.E.  of  anmionia,  it  is  propo.sed  to  con- 
sider it  as  Ijeing  diluted  down  so  as  to  have  a  concentra- 
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tion  of  142  H.E.  This  dilution  can  take  place  in  tlie 
regeneration  ;  and  lliis  because  it  is  desired  to  retain  a 
liquor  of  tliat  dei,'ree  of  concentration  as  a  ty]ie.  Tlie 
gas  re]iresentinj;  (juc  ton  of  coals  is  sniiposed  to  contain 
H'jlli.  of  lljS  and  i'l'oU).  of  CU„  at  the  comnieneenient 
of  the  aniinoiiia  iiurilication  process. 

Considering  a  hydrogen  e(|uivalent  nseciual  toOOOlTlb. 
of  NH,,  O00'.'-2lb".  of  COj,  and  000171b.  of  H^S,  as  it 
would  he  if  the  analyses  were  stated  in  yuiDith  jur  ijallvii. 
We  shall  then  have — 

4;;.  =  4000  H.E.  of  NH..    ^^^^1^  H.E.  of  CO,. 

J*^;^  =  8529H.E.ofH..S. 

or  4000  H.E.  of  ammonia  and  18,302  H.E.  of  total  acids. 
Further,  assuming  that  the  relation  of  142  H.E.  of 
ammonia  to  ]72\'i  H.E.  of  total  acids  will  still  he  main- 
tained through  all  the  li(|Uors  obtained  in  the  purification 
jirocess,  th.at  the  4000  H.E.  of  ammonia  can  alw.ays  he 
"regenerated"  without  loss,  and  that  there  will  be  no 
interference  by  the  combination  of  some  of  the  ammonia 
with  bodies  other  than  suli)lmrettcd  hydrogen  and  car- 
bonic acid — in  other  words,  that  there  will  be  no  accu- 
mulation of  fixed  ammonia  —  the  question  is  asked, 
H(jir  iniinij  tiiitei  will  it  be,  necessary  to  reijciieratc  onr 
4000  HE.  of  ammonia  to  remove  from  tlie  gas  18,302 
HE.  of  acids?    The  answer  is  377  limes  ;  thus — 

142x18,302     ,  „_ 
172-3x40()0  =  '^"   ""•■"'^■- 

This  purification  is  tr.iced  by  steps  in  order  to  discover 
tlie  composition  of  the  gas  as  regards  carbonic  acid  and 
sxilphuretted  hydrogen  after  each  washing  with  the  re- 
generated ammonia  : — 

Quantities  of  QO^  and  H^.S  reinaininfi  in  the  Gas  aftrr 
each  Washi)ig  with  Iletjenerated  Auiinonia. 

Before  washing  21-5     lb.  CO.  ..  14'5     lb.  H  .S. 

After  Isl  wasbing 13-024       „        ..  12'S01 

After  2n(l  washing t'otS       ,,        ..11-102 

After  3rd  washing nil.  ..     6-367       ., 

After  4th  washing  with  77  p.c. 
unregeneruted  ammonia  ....      nil.  ..      nil. 

Thus  arriving  at  the  same  result. 

Since  the  causticisation  of  the  gas-works  ammonia  by 
purely  chemical  methods  (such  as  its  replacement  by 
some  other  alkali)  is  (piite  out  of  the  question  for  an 
.ammonia  purification  process,  men  have  been  led  to  con- 
sider other  means  of  ett'ecting  this  object — strictly 
mechanical  means  suggested  by  the  projierty  the  aom- 
pounds  of  ammonia  with  carbonic  .acid  and  .sulphuretted 
hydrogen  respectively  have  of  being  leadily  dissociated 
by  heat.  The  weak  chemical  attinity  possessed  by  these 
compounds,  and  the  comparative  ease  with  which  the 
three  bodies  can  be  brought  into  a  free  gaseous  condition, 
together  with  their  varying  solubilities  iu  water,  form 
the  b.asis  of  a  method  for  the  scjiaration  of  the  alkali 
from  the  ohjecti<inable  acids.  The  author  thinks  that 
Hills  was  the  first  to  attempt  the  causticisation  of  the 
ammonia  of  gas-licjuor  for  purification  by  the  simple 
heating  of  the  liquor,  but  is  notaware  that  the  beliaviour 
of  the  liquor  under  these  circumstances  has  been  copi- 
ously studied  ;  but  a  broad  fact  was  recognised  by  Hills 
— namely,  that  the  application  of  a  certain  degree  of 
heat  to  gas-li(iuor  resulted  in  the  expulsion  of  compara- 
tively more  of  the  acids  (Ct  Ijand  II„S)  than  the  ammonia ; 
and  that,  eonse([Uently,  a  licpior  so  treated  contained 
less  of  these  acids  in  [iroporticjn  to  its  content  of  ammonia 
than  it  did  before  being  submitted  to  this  operation  of 
heating. 

Armed  with  these  two  generalisations — (1)  tluat 
heat  causes  a  dissociation  of  the  principal  ammonium 
compounils  of  gas-liquor  into  free  NH.,,  CO-..,  and  H.^S 
respectively  ;  and  (2)  that  ammonia  gas  is  much  more 
soluble  iu  water  than  carbonic  acid  and  sulphuretted 
hydrogen  gases  respectively — it  is  possible  to  conceive  a 
method  for  the  separati<m  of  the  more  readily  soluble 
ammonia  from  the  less  soluble  acid  gases.  Further,  if 
(1),  at  a  moderate  temperature  in  the  presence  of  water, 
the  ilissociation  of  the  ammonium  salts  in  (piestion  were 
complete,  and  (2),  conversely,  at  the  said  moderate  tem- 


perature, it  -were  only  a  question  of  the  absorption  coeffi- 
cients of  the  ammonia,  carbonic  acid,  and  sulphuretted 
hydrogen  in  water,  uncomplicated  by  the  play  of  any 
chemical  atiinities  (the  dissociation  iu  the  presence  of 
water  being  assumed  as  complete),  the  causticisation  of 
the  gas-works  ammonia  for  jiractical  purposes  would  be 
conijiaratively  sim]de.  But  it  unhaiqiily  occurs  that  no 
moderate  heating  short  of  boiling  and  consc<iuent  expul- 
sion of  the  constituents  of  gas-lii|Uor  results  in  the  com- 
[dete  dissociation  of  the  compounds  of  ammonia  with 
carbonic  acid  and  sulphuretted  hydrogen  contained 
therein.  That  anything  more  than  a  very  partial  caus- 
ticisation of  the  ammonia  of  gas-li(iuor  is  pos.sible  by 
Hills'  process  must  be  admitted. 

It  was  previously  shown  that  a  liquor  of  the  compo- 
sition— 


H  E.           "•*■• 

H  8. 
HE. 

Total 
Acids. 
H.E. 

Differ- 
ence. 
H.E. 

DitTer- 

encti 

per  cent 

Percentage 
of  Aciilfi 
us  H,S. 

142  0  ....  136-8 

...  35-6  . 

...  172-5  .. 

.  -f3C-3 

...  -f21-3 

....  20-6 

on  heating  to 

85°  C, 

■with  at 

itation 

was  le 

ft  with  a 

comiiosition  of- 

- 

NH,           \,"j 

he'       "-*•- 

Hi,S. 
HE. 

Total 
Aciils. 
H.E. 

Diffei- 
ence. 
H.E. 

DilTer- 
ence 
per  cent. 

Percentage 
of  Aciils 
as  H.^S. 

126-5  ....  85-8  . 

...  25-1  . 

..  108-9  ... 

.   -  17-6  . 

...  -15-9 

...  25-0 

This  residual  liquor  would  be  of  considerable  value  as 
a  )iurilicatory  agent,  as,  with  a  difference  per  cent,  of 
-13-9,  it  might,  by  contact  with  coal-gas,  be  readily 
brought  up  to  a  diti'erence  per  cent,  of  -f21-3.  On  this 
basis  each  gallon  would  be  able  to  put  on  44 -(i  H.E.  ;  and 
as  thereare  KS,.302  H.E.  of  total  acids  in  the  crude  coal- 
gas  to  be  purified  jier  ton  of  coal  after  the  nsual  wa.shing 
process,  it  would  be  necessary  to  treat  the  gas  with — 

18.302 


44-6 


'=410  gallons  (nearly) 


of  this  partially  "regenerated  liquor  for  eomjdete  purifi- 
cation ;  "  or  the  23  gallons  would  have  to  be  submitted 
to  Hills'  process — 


410. 
23  " 


17 -8  (nearly) 


— say,  about  18  times.  This  may  sonnd  a  good  many  : 
bnt  it  would  not  be  at  all  a  serious  matter  to  raise  410 
gallons  of  gas-liquor  to  85^  C,  and,  after  agit.ation,  to 
cool  it  to  normal  temjierature  for  every  ton  of  coals  car- 
bonised ;  and  it  is  ditticult  to  think  why  Hills'  process 
has  not  met  with  more  success.  In  connection  with  a 
sulphate  works,  where  the  gases  expelled  on  the  heating 
of  the  liijuor  could  be  passed  through  an  acid  saturator 
for  tlie  manufacture  of  .sulphate,  the  system  would  be 
simple.  Agitation  to  assist  exiiulsion  of  gases  from  the 
heated  liipior  would  he  a  great  feature  in  such  a  process. 

For  an  argument  of  this  kind,  a  higher  temperature 
than  85"  C.  might  have  been  selected,  resulting  in  the 
production  of  a  liquor  containing,  relatively  to  the 
ammonia  ]iresent,  a  lesser  proportion  of  total  acids,  and 
callable  of  removing  jier  gallon  a  larger  number  of 
hydrogen  equivalents  of  impurities  from  the  gas  to  be 
]iurified.  However,  the  instance  cited  will  serve  to  illus- 
trate one  form  of  an  annnonia  purification  proee.ss. 

The  author  d<ies  not  believe  that  ,any  high  degree  of 
causticisation  of  gas-liquor  by  Hills'  process  is  attain- 
able. Ihit  until  more  definite  information  is  forthcoming, 
it  will  be  quite  natural  that  great  tilings  should  be  ex- 
jiected  of  a  mcthiid  fouiuled  ujion  some  system  of  frac- 
tional distillation,  wherein  the  gases  were  expelled  from 
the  gas-iiquor  and  the  ammonia  continuously  washed 
back  with  as  little  as  possible  of  the  objectionable  acids, 
lint  having  obtained  by  any  means  a  caustic  liquor,  it  is 
in  the  highest  degree  improbable  that  any  advantage  can 
result  by  its  final  distillation,  with  a  view  of  ex|ielliiig 
its  ammonia  into  the  coal  gas  to  be  puiilied  in  a  gaseous 
condition,  rather  than  using  the  caustic  liijuor  direct  for 
the  treatment  of  the  coal-gas.  For  all  jiractical  pur- 
poses of  gas  jinrilication,  when,  by  a  jirocess  of  fractiona 
tion,  a  caustic  liquor  can  be  secured,  it  will  be  stitlicieiit 
to  use  it  forthwith  ;  for,  that  there  are  any  magical  re- 
sults attending  the  apjilication  of  a  certain  (|Uaiititv  of 
caustic  ammotiia  to  the  coal-gas  to  be  puiilied,  simply 
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liecaiise  it  is  in  the  gaseous  coiulition,  .and  not  dissolved 
in  water  at  the  tin)e  of  its  introduction,  tlie  author  does 
not  believe. 

The  fractionation  of  tlie  con.stitnents  of  gas-liquor  is  a 
matter  of  great  importance;  but  it  is  hard  to  call  to 
mind  a  case  of  fractionation  in  every  respect  similar  to 
the  one  at  present  under  discussion. 

Mallet's  ]iroposed  jirocess  for  the  jircparation  of  a  con- 
centrated oxygen  from  the  atnu)spliere  is  referred  to  as  an 
interesting  case  of  the  more  or  less  perfect  separation  of 
the  two  constituents  of  atmospheric  air. 

The  separation  of  the  constituents  of  mixed  li(iuids  by 
fractional  distillation,  though  in  many  instances  a  matter 
of  ease,  in  other  cases  is  imjiossible.  Many  mixtures  of 
liquids — like  a  solution  of  hydrocliloric  acid,  consisting 
of  798  per  cent,  of  water  and  '20  2  per  cent,  of  HCI — 
di.stil  unchanged  as  a  homogeneous  liquid,  and  cannot  be 
separated  by  fractional  distillation.  The  disengagement 
of  ammonia  from  carbonic  acid  anil  sulphuretted  hydro- 
gen is  a  case  conijilicated  by  chemical  attinities  which 
come  prominently  into  play  at  certain  temjieratures. 
Given  a  gaseous  mixture  of  the  three  bodies  in  question, 
the  differentiation  of  the  ammonia  from  the  other  two  is 
not  an  easy  matter.  Any  attempt  at  separation  liy  wash- 
ing with  water  will  result  in  a  solution  containing  each 
of  the  three  bodies.  One  cannot  dissolve  the  amnmnia 
without  also  dissolving  some  of  the  acids,  with  the  for 
mation  of  ammonium  compounds.  The  lirst  gases 
coming  oil'  a  gas-liquor  submitted  to  distillation  are 
relatively  to  the  liquor  poor  in  ammonia  and  rich  in  acid 
gases  ;  but  as  tlie  distillation  jiroceeds  the  gases  become 
relatively  richer  and  richer  in  ammonia. 

By  referring  to  the  case  of  the  lii|Uor  submitted  to 
85"  C.  with  agitation  (above-mentioned),  the  gases  ex- 
pelled had  the  constitution — 


NH3 

H.E. 


CO, 
H.E. 


H.K. 


Totiil 

Differ- 

Differ- 

Percentage 

Acids. 

ence. 

ence 

of  Acids 

H.E. 

H.E. 

lier  cent. 

us  HjS. 

65-4  .. 

..  -f47-9  . 

..    -f3090 

....  16-4 

15-5  ....  53-0  ....  10-4 
In  washing  such  a  gas  with  water  to  arrest  the  ammonia 
a  large  quantity  of  acid  gases  must  escape  ;  but  a  caustic 
liquor  is  not  thereby  produced. 

On  pushing  the  liquor  to  distillation,  and  collecting 
successive  portions  of  the  distillate,  liquors  of  the  fcdlow- 
ing  composition  were  obtained  : — 


H 


SiW 


■3K 


sw  » 

S 


First    JOth    of 

liquor  o?er  ..  577-0  ..  622-0  ..  118-2  ..  740-2  ..  -t-163-2  ..  -1-28-3  ..  15-„ 

Second  do 259-0  ..  110-0  ..  25-4  ..  136-4  ..  -123-6  ..  -47-7  ..   IS'S 

Thud  do 84-5  ..  7-0  ..  10-1  ,.     17-1  ..  -67-4  ..  -80-0  ..  59  g 

Of  1420  H.E.  of  ammonia  taken,  259  H  E.,  or  18-24  per 
cent.,  are  recovered  in  connection  with  -  47'7dilicrenceper 
cent,  of  total  acids,  and  84-."),  or  5-9.5  percent.,  with  -80 
difference  per  cent,  of  total  acids. 

Now,  if  it  were  sought  to  secure  a  liquor  containing 
only  20  H.E.  of  total  aci<ls  per  100  HE.  of  ammonia,  it 
would  be  only  possible  to  get  on  the  tir.st  distillation — 

84-5x100 

YTqn —  =0-95  per  cent. 

of  the  ammonia  in  the  required  condition  ;  and  the 
balance  would  have  to  be  successively  distilled  and  re- 
distilled till  the  whole  of  the  ammonia  was  brought  to 
the  required  degree  of  causticity.  Of  course,  in  a  pro- 
cess of  fractionation,  these  successive  distillations  would 
really  form  part  of  a  continuous  jirocess. 

Until  further  information  is  fortlicoming,  judgment  as 
to  the  relative  values  of  Hills'  and  (Jlaus'  methods  of 
ammonia  purilication  must  be  suspended. 


On  the  Earth-Oil  of  Baku.  Dingl.  Polyt.  J.  262,  47. 
PROFE.S.SOR  D.  J.  Meni)EI>ejeff,  who  lias  been  com- 
missioned to  study  this  industry  on  the  spot,  in 
a  communication  to  the  Russian  Zcitxchrift  Ta-hnik, 
ls8(i.  No.  109,  says  that  the  mode  of  working  Baku  oil 
is  different  from  the  method  usually  adopted  in  America, 
on  account  of    the  difference  in  composition.     In  his 


experiments,  he  succeeds  in  obtaining  50  per  cent,  light 
oil,  instead  of  the  30  per  cent,  hitlierto  obtained.  It  is 
known  as  "'liakuol,"  burns  well,  and  compares  favourably 
with  the  American  product  in  every  respect.  The  napth- 
tha  residues  also  now  possess  a  higher  value,  and  are  not 
merely  used  for  fuel  as  hitherto.  The  "liakuol,"  mixed 
with  80  per  cent,  of  tiir-oil  and  other  products,  is  known 
to  the  Petersburg  Chemical  iSocicty  as  "  l!ag<isin,"  and 
can  be  burnt  in  various  lamps  with  the  hest  results.  He 
does  not  fear  the  exhaustion  of  the  oil-springs  in  the  near 
future,  it  being  simply  necessary  to  bore  deeper  for  fresh 
sujiplies.  In  the  neighbourliood  of  Baku,  5  parts  of  the 
sand-  contain  1  of  na|ditha.  According  to  geological 
examination  the  naphtha-bearing  layer  lias  a  thickness 
of  several  metres. — W.  K. 


n.— COLOURING  MATTERS  AND  DYES. 

0)1  rhni(ir.iH(,     A.  Bernthsen.    Clicni.  Zeit.  10,  1241. 
The  author   makes   some    interesting  statements   con- 
cerning  the    chromogenic    character  of    the   compound 

N 

C„HXl>^«"- 
N 

which  has  been  ternie<l  phenaziue  by  Merz,  who  has  also 
established  its  identity  with  the  azopheuylene  described 
by  Clans.  It  is  shown  that  Witt's  toluylene-red  is 
(iiinethi/lc/iaiindomrthi/l-jihciiuziiie 

N 
(CH.,).,N  -  C,H,<  I  >C„H,(CH„)(NH.,). 

By  removing  one  aniido  group  with  N.,0;;,  dimethyl- 
ainidvmeiliijl-2)hcn(tziiie 

N 
(CH,,)„N  -  C.H,<  I  >C„H3(CH„) 
N 
is  .obtained.      This  substance   resembles   eurhodine  in 
properties.     It  forms  red  prisms  exhibiting  a  line  gold- 
coloured  fluorescence  in  ethereal  solution.     The  simplest 
toluvlene-red  obtained   from  metatoluylenediamine  and 
paraphenylenediamine    proved    to    be    diiimidomethyl- 
phcnazine 

N 
NH,  -  C„H,<  I  >C„H,(CH.,)NH„ 
N 
as  by  iliazotising  it  the  author  obtained  iin-thyl-j/hriiaziiie, 
a  body  wliicli  Merz  had  previously  prepared  by  heating 
catechol  with  ortlidtoluvlene  diamine. — D.  B. 


Improvements  in  the  Mainifactnre  of  Colouring  Matters 
for  Dyciiiq  and  Printing.  H.  Hassencamp  and  the 
"  Farbenfabriken  vorni.  F.  Bayer  &  Co.,"  Elberfeld, 
Germany.  Eng.  Pat.  15,337,  Bee.  14,  1885.  6d. 
The  object  of  this  invention  is  to  supply  colours  which 
can  be  used  as  cheap  substitutes  for  certain  indigo  pre- 
parations. The  materials  employed  are  the  nitroleueo- 
bases  obtained  by  the  condensation  of  metanitrobenzal- 
dehyde  with  alkyl-derivatives  of  aniline  (E.  i*i  O.  Fischer, 
Ber'.  12,  802)  and  the  amidoleuco-bases  obtained  by 
their  reduction.  In  the  present  process  benzyl  grou)is 
are  introduced  into  these  amidoleuco-bases,  and  the 
lienzyl  derivatives  are  converted  into  sulphonic  acids, 
and  the  latter  then  oxidised  to  acid  colouring  matters  of 
a  bluish  green  shade.  As  examples  of  materials  the 
authors  mention  the  amidoleuco-ba.ses  obtained  by  re- 
ducing the  condensation  products  of  metanitrobenzal- 
d -hyde  with  mono-  and  dimethylaniline,  mono-  and 
dietliylaniline,  methyl-  and  ethylbenzylaniline,  etc.  It 
is  stated  tliat  with  these  materials  the  benzyl  groups 
contain  the  sulpho  groups.  The  following  illustration  of 
the  practical  working  of  the  process  is  given.  The 
amidoleuco -  base,  NH,.C„H.,.CH  :  [C„H,.N(CH„);].j, 
from  nietanitrobenzaldehyde  and  dimethylaniline  is  first 
benzylised  by  being  heated  in  an  autoclave  with  the 
necessary  quantity  of  benzyl  chloride  and  caustic  soda 
(115°  C.  for  4— 6  hours),  and  the  product  is  steam-distilled 
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and  dried.  The  benzylised  base  is  then  sulphnnated  by 
treatment  with  tive  times  its  wei^'ht  of  fuminjj  siiljihuric 
acid  ('20— is  per  cent,  anhydride),  the  sulidionic  acid 
oxidised  by  lead  or  nianj;anese  peroxide,  and  the  colour- 
in"  matter  salted  out. — K.  M. 


Improvements  in  the  Mannfactitre  of  Colourincj  Matters. 
C.  Rudolpli,  Hochst,  and  Oscar  Giirke,  Elberfeld,  Ger- 
many.    Eng.  Pat.  15,71G,  Dec.  21,  1885.     6d. 

This  specification  relates  to  the  production  of  naphtlia- 
leuetrisulphonie  acid  and  naptlioldisulphonic  acid,  and 
the  colours  derived  therefrom.  Naplithalene  is  !j;radually 
introduced  into  eight  times  its  weight  of  fuming  sulphuric 
acid  (24  per  cent,  anhydride),  and  the  mixture  kept  at 
ISO"  C.  for  several  hours,  or  six  parts  of  acid  containing 
40  per  cent,  of  anhydride  can  be  used,  keeping  the  tem- 
perature down  to  80°  during  mi.xture,  and  then  heating 
ou  a  water-bath.  The  product  is  limed,  and  the  calcium 
salt  converted  into  oneof  sodium.  Instead  of  naphthalene, 
its  mono-  or  disulphonic  acid  may  be  employed,  and  sul- 
phonation  may  also  be  effected  by  means  of  sulphonic 
chloride,  sulphuric  acid  and  sodium  pyrosulphate, 
sulphuric  and  metaphosphoric  acids,  etc.  The  sodium 
salt,  prepared  as  above,  may  be  used  directly,  or  it  may, 
if  required,  be  purified  by  fractional  crystallisation  from 
w.ater,orbyextractionwith  !ilcohol(80°  Tralles).  Inorder 
to  convert  the  trisulphonic  acid  into  naptholdisulphonic 
acid,  the  sodium  salt  is  heated  in  a  closed  vessel  with 
half  its  weight  of  caustic  soda,  and  a  similar  weight  of 
water.  The  vessel  is  heated  in  an  oil  bath  to  170 — 180°  C. 
for  several  hours.  The  melt  contains  a  mixture  of 
naphtholdisulphonic  acids  which  may  be  used  without 
separation,  or  one  of  the  isomerides  may  be  separated  in 
the  form  of  an  acid  sodium  salt,  by  adding  hydrochloric 
acid  and  evaporating  to  the  crystallising  point.  Another 
method  of  separation  consists  in  neutralising  the  melt 
with  hydrochloric  acid,  evaporating  to  dryness,  and 
extracting  with  alcohol  (80°  Tralles).  The  inventors  men- 
tion a  number  of  characters  in  which  their  acid  differs  from 
the  four  known  naphtholdisulphonic  acids  of  previous 
patents.  The  azo-colours  are  prepared  by  combining 
various  diazotised  bases  with  the  new  acid  in  alkaline 
solution  in  the  usual  way. — R.  M. 


A  n  Improved  Process  for  Man  iifarhtring  Colonr  Sensitive 
( Isoeliromatir  or  Orthorhromntir )  Photographie  Eiinil- 
sio/is  or  I'ldtcs  hij  Dficiiiri  the  same  ivitli  Di/es  Inghli/ 
sensitive  to  Light.  H.  W.  Vogel,  Berlin,  (iermany. 
Eng.  Pat.  7963,  June  15,  1886.     6d. 

The  object  of  this  invention  is  to  make  gelatin  or  other 
photographic  plates  sensitive  to  yellow  and  red  light  by 
the  addition  of  a  small  quantity  of  certain  dyes.  The 
dyes  most  suitable  are  such  as  are  themselves  reailily 
decomposed  by  light.  The  following  formula  is  suitable 
for  many  emulsions  : — 

2  to  tec.  of  a  solution  of  quinoline  red  in  alcohol  (1  to 

300). 
5  drops  of  a  solution  of  cyanine  (1  to  300). 
lOOcc.  of  water. 
Ice.  of  ammonia. 

The  plates  are  steeped  in  this  solution  for  one  minute, 
and  then  dried. — E.  J.  K. 


Improvements  in  the  Production  of  Colouring  Matters 
or  Dgestuffs.  C.  D.  Abel,  London.  From  Carl  Roth, 
Berlin,  Germany.     Eng.  Pat.  43,  Jan.  1,  18S6.     6d. 

The  colouring  matters  obtained  by  the  o.xidation  of 
mixtures  of  aromatic  monamines  and  paradiamines 
(Indamines)  are  well  known  to  be  very  unstable,  and  have, 
therefore,  but  a  limited  application  in  dyein"  and  print- 
ing. According  to  the  present  invention,  stable  colouring 
matters  are  produced  by  oxidising  the  mixture  in  the 
presence  of  sodium  hyposulphite  or  hypophosphite. 
Three  examples  of  the  mode  of  preparation  of  these  dyes 
are  given  in  the  specification  :—(!.)  Dimethyhiniline  is 
converted  into  dimethylparaphenylene  diamine,  and  the 
hydrochloride  mixed  with  the  necessary  quantity  of 
aniline  hydrochloride,  and  afterwards  zinc  chloride  and 
sodium  hyposulphite  are  added.  The  solution  is  mixed 
in  the  cold  with  potassium  chromate  and  heated 
for  some  time,  dilute  sulphuric  acid  and  more  chromate 
being  added  till  the  oxidation  is  complete.  The 
colour  is  finally  salted  out  by  adding  common  salt,  and 
is  sent  into  the  market  in  the  form  of  a  double  zinc  salt. 
(2.)  Dimethylparaphenylene  diamine  is  oxiilised  as  before 
in  the  presence  of  dimethylaniline  and  sodium  hyposul- 
phite. The  colour  has  a  greenish  blue  shade,  whereas 
that  obtained  in  the  first  example  has  a  reddish  blue 
tint.  (3.)  "  Dimetbylphenylene  green  "  is  reduced  to  its 
leuco-base  by  means  of  zinc  dust,  and  then  oxidised  in 
the  presence  of  hyposulphite.  The  colour  is  identical 
with  that  obtained  in  the  last  example.  Instead  of  the 
dialkyl-diamines  the  paranitroso  derivatives  of  the  ter- 
tiary amines  may  be  employed.  Thus  the  colouring 
matter  of  example  2  can  also  be  obtained  by  heating  a 
solution  of  nitrosodimethylaniline  and  dimethylanilme 
hydrochlorides  with  hyposulphite,  and  then  uxidi.>ing 
with  chromate  as  before.  —  K.  .M. 


Improvements  in  the  Manufacture  rjf  Blue  Dyestuffs  or 
Colouring  Matters,  and  in  the  Metliod  vffi.cing  tin-  same. 
J.  C  .lelt'er.son,  Leeds.  From  G.  A.  Dahl  (l)ahl  & 
Co.),  Barmen,  Prus.sia.  Eng.  Pat.  10,134,  .\ug.  9, 
1886.     6d. 

These  colouring  matters  are  obtained  by  fusing  paradi- 
amines with  amidoazocompoTinds  or  their  sul]]honic  acids. 
They  are  soluble  in  water,  and  dye  mordanted  cotton 
blue  which  becomes  darker  on  oxidation  with 
potassium  bichromate,  and  is  then  fast,  both  as  to  light 
and  washing.  The  best  results  are  given  by  parapheny- 
lene  diamine  and  amidoazobenzene  and  its  homologues. 
The  amidoazo  compounds  are  used  in  the  form  of  hydro- 
chlorides, or  else  benzoic  acid  is  added  during  the  fusion. 
The  method  of  oxidising  the  colour  so  as  to  fix  it  in 
the  fibre  consists  simply  in  passing  the  dyed  goods 
through  a  boiling  bath  coutaining  the  oxidising  material. 
— R.  ]M. 

Mcinnfacture  of  Resorcin  Blue.  O.  Imrav-  From  H.  .M. 
Baker,  Brooklvn,  U.S.A.  Eng.  Pat. 'l  1,356,  Sept.  7, 
1SS6. 

To  prepare  this  colour,  resorcinol  is  dissolved  in  excess 
of  aqueous  ammonia,  and  to  the  solution  is  adiled  a 
solution  of  the  double  carbonate  of  ammonium  and 
copper,  equal  in  weight  to  that  of  the  resorcinol. 
Into  the  nuxed  sohitions  a  revolving  copper  plate 
is  immersed ;  this  plate  or  disc  being  partly  in  the 
solution  and  partly  exposed  to  the  aii.  The  con- 
version into  colouring  matter  takes  place  sloyly  at 
ordinary  temperatures,  ammonia  being  added  from  time 
to  time  to  replace  the  loss  liy  evaporation,  and  to  keen 
the  .solution  alkaline.  When  the  whole  of  the  resorcinol 
has  been  converted,  the  solution  is  acidulated  and  boiled, 
the  colouring  matter  separating  out  on  cooling.  The 
product  may  lie  purified,  if  necessary,  by  redissolving  in 
ammonia,  and  reprecipitating  by  acid.  The  colouring 
matter  is  said  to  have  the  formula  C,  4H,.,N.,()„  ;  it  is 
insoluble  in  water  and  dilute  acids,  but  soluble  in  alkalis 
witli  a  blue  colour,  and  readily  forms  lakes.  The  methyl 
and  ethyl  derivatives  have  a  great  affinity  for  cotton. 
The  inventor  claims  for  this  colour  a  value  cijual  to  that 
of  the  best  (juiilitiesof  indigo,  for  which,  according  to  the 
specification,  it  can  be  used  as  a  substitute.— R.  M. 


YL— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

CoHlrihutioHS  to  the  Theori/  of  Turkeii-red  Di/cing.     P. 

LukianofV.  Dingl.  Polyt.  J.  262,  36— 44. 
EXPEKIMENTS  carried  out  to  determine  the  role  of  the 
fatty  substances  in  Turkey-red  dyeing  have  hitherto  led 
to  two  distinctlv  ojipositc  views.  Some  experimenters 
attribute  a  ehen'iioal  action  lo  the  fatty  acids  in  the  for- 
mation of  the  Turkey-red  lake,  others  a.ssume  that  the 
fatty  substances  in  the  form  of  undecomposed  glycerides 
exercise  a  physical  intluence  on  the  ingredients  of  the 
lake.  These  'views  are  not  new,  they  ajqiearcd  even 
before  the  iutroUuction  of  alizarin  oil.     The  arguments 
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for  these  views  are  not  satisfactory,  so  that  at  tlie  present 
time  not  only  is  the  composition  of  the  Tuikoy -red  lake 
iiiidoterniined,  but  the  real  action  of  the  fatty  substances 
in  tlie  dyeing  process  is  also  unexplained,  and  the  com- 
position of  the  so-called  alizarin  oil  at  present  used  in 
preparing  tlie  fibre  for  Turkey-red  dyeing  is  still  less 
known. 

'I'lie  following  results  may  in  some  measure  elucidate 
this  (piestion  in  its  difll'erent  forms;  they  show  which 
particular  fatty  substances  are  able  to  assist  in  the 
formation  of  the  Turkey-red  lake,  also  what  inlhience 
one  or  other  of  them  exercises  on  the  properties  of  the 
lake. 

Liechti  and  .Suida  (see  this  Journal,  vol.  iii,  )>.  412),  anil 
other  experimenters  have  shown  that  in  the  well-washed 
oily  ]iroduct  obtained  by  sulphonating  fatty  substances 
(which  on  neutralising  with  am nioniagivcsaliKarin  oil),  two 
(litleront  products  exist,  one  soluble  in  water,  the  other 
insoluble,  and  although  their  exact  composition  is  not  yet 
known,  still  it  is  generally  understood  that  the  portion 
soluble  in  water  contains  sulplio-fatty  acid  compounds, 
whereas  the  portion  insoluble  in  water  contains  no 
sulphur  and  consists  of  distinct  acid  bodies  ;  indeed, 
accordingto  MUller  Jacobs,  neutralfatty  substances— ('.e., 
glyce  rides —are  also  present,  and  that  too  in  large  quantity. 
It  appears  therefore  very  important  to  know  what  etl'ect 
the.se  two  ])roducts  of  the  action  of  sulphuric  acid  upon 
oil  have  upon  the  formation  of  the  Turkey-red  lake.  To 
determine  this  the  author  treated  the  fibre  with  the 
soluble  and  insolnlile  pcntions  of  alizarin  oil.  The 
washed  prod  net  obtained  l)y  snlphating  castor  oil  is 
shaken  up  witli  four  times  its  volume  of  water  at  the 
ordin;iry  temperature  and  allowed  to  stand.  The  u])])er 
oily  layer  is  decanted  oil',  and  on  the  addition  of  common 
salt  to  the  lower  aqueous  solution  an  amber-yellow  fatty 
substance  is  obtained  ;  both  products  were  neutralised 
with  ammonia.  The  two  alizarin  oils  tlius  produced  are 
transparent,  and  give  clear  solutions  on  dilution  with 
water,  although  the  product  insoluble  in  water  is  darker 
and  thicker  than  the  other.  The  procluct  soluble  in 
water  contains  four  times  as  much  sulphur  as  the 
insoluble  portion,  as  shown  by  the  following  analysis  ; — 

Alizarin  Oil. 

From  soluble  portion  . . 
From  insoluble  portion 

Comparative  exjieriments  showed  that  cotton  prepared 
with  the  product  soluble  in  water  gave  the  purest  and 
brightest  reds,  whilst  that  prepared  with  the  product 
insoluble  in  water  gave  the  deepest  and  most  even  colour, 
but  it  \vas  not  so  pure,  being  of  a  dark-yellowish  tone. 
Trials  iu  which  mixtures  of  the  two  were  employed  gave 
fuller  but  more  yellowish  colours,  as  the  portion  in.soluble 
in  water  was  increased,  a  difi'ereuce  no  doubt  due  to  the 
facility  with  which  the  product  soluble  in  water  is 
removed  in  the  various  operations,  as  proved  by  weighing 
the  pieces  both  before  and  after  the  dill'erent  operations, 
the  jiiece  prepared  with  the  product  soluble  in  water 
being  much  lighter  than  that  prepared  with  the  jiortion 
insoluble  in  water.  The  dyed  pieces  prepareil  with  the 
portion  insoluble  in  water  withstood  the  action  of  soap, 
alkali  acid,  and  chlorine  solutions  better  than  those  pre- 
pared with  the  portion  soluble  in  water.  It  is  thus 
evident  that  the  products  have  a  very  different  action  in 
the  process  of  Turkey-red  dyeing. 

Since  Mliller-Jacobs  maintains  that  the  portion  in- 
soluble in  water  chiefly  consists  of  unchanged  glycerides, 
the  author  also  examined  the  influence  of  this  substance 
on  the  lake.  The  Mbre  was  prepared  with  difi'erent 
mixtures  of  the  portion  soluble  in  water  and  castor  oil. 
Similar  results  were  observed  as  in  the  previous  trial — 
viz.,  the  increasing  quantity  of  castor  oil  made  the 
ultimate  colour  much  fuller,  but  also  yellower  in  tone  ; 
moreover  the  pieces  felt  more  or  less  fatty.  The  dyed 
pieces  prepared  with  the  castor  oil  withstood  the  action 
of  soap  better  than  the  others,  in  fact  the  colour  was  con- 
siderably ini])roved  by  this  means.  Hence  the  presence 
of  unchanged  glyceride  is  not  prejudicial  to  the  forma- 
tion of  the  Turkej'-red  lake,  and  it  is  not  improbable 
that  the  portion  insoluble  in  water  may  contain 
unchanged  glycerides,  as  already  expressed  by  MUller- 


Fatty  sub- 

Water. 

SO3. 

stances  anil 
Alkali. 

21-10  ... 

...  10-9.3  . 

....  59-97 

26-10  ..  . 

...     4-08  . 

....  69o2 

Jacobs.  From  \arious  obserx-ations,  however,  the 
author  concludes  that  the  amount  of  unchanged 
glyceride  in  the  product  insoluble  in  water  is  not 
particularly  important. 

From  tlie  aboxe  trials  it  would  be  wrong  to  ascribe  the 
inlluence  of  alizarin  oils  in  Turkey-red  dyein"  entirely  to 
the  presence  of  unchanged  glycerides,  antl  that  the 
portion  soluble  in  water  merely  acts  as  a  solvent  snitable 
for  the  transfer  of  the  glycerides  to  the  fibre  ;  on  the 
contrary,  the  portion  soluble  in  water  has  a  much  more 
important  ri'i/e,  since  it  inlluences  the  purity  and  lire  of 
the  red  colour.  The  presence  of  the  unchanged  glyceride 
in  ceftain  limited  iiroportions  is  evidently  useful  in  con- 
tributing to  tlie  fulness  and  fastness  of  the  colour,  but 
if  present  in  larger  quantity  it  affects  the  shade,  and  a 
strong  clearing  is  required  to  restore  the  colour.  This  is 
t-onlirmed  by  tlie  fact  that  pieces  prepared  with  alizarin 
oil  made  from  free  fatty  acids  compare  favourably  in 
colour  with  those  prepared  with  alizarin  oil  made  from 
glycerides. 

"  The  author  explains  that  under  the  inlluence  of  heat 
the  portion  soluble  in  water  is  evidently  changed  into 
oxidised  fatty  acids,  which  combine  chemically  with  the 
alumina,  this  compound  again  nnitin<;  with  alizarin  to 
form  the  Turkey-red  lake.  This  triple  compound  is 
itself  fast,  but  it 'is  improved  in  fulness,  lustre,  and  even- 
ness by  the  ])resence  of  the  neutral  glycerides  wdiich  act 
physically  upon  it,  producing  a  lu.strous  fatty  covering, 
thus  pre-v'enting  the  loss  of  water  of  hydration,  which, 
according  to  MiillerJaoobs,  has  a  great  influence  on  the 
beauty  of  the  colour. 

From  the  above  it  is  not  difficult  to  explain  what  takes 
place  when  preparing  the  fibre  with  "  huile  tournante  " — 
viz.,  that  the  glyceride  is  decomposed  under  the  inlluence 
of  alkalis,  feriiients,  and  heat,  forming  oxidised  fatty 
acids.  A  similar  relation  exists,  therefore,  between  the 
two  methods  of  preparing  cotton  for  Turkey-red  dyeing, 
and  that  the  fibre  prepared  by  the  older  process  should 
feel  fatty,  and  require  a  more  prolonged  and  stronger 
clearing,  is  easily  understood.  It  may  be  urged 
against  the  ]iurely  physical  theory,  tliat  if  the  oiling  in 
Turkey-red  dyeing  be  simply  necessary  to  transfer  the 
undecomposed  glycerides  to  the  fibre,  this  is  attainable 
by  a  much  simpler  means  than  by  the  detailed  and  pro- 
tracted process  employed  in  the  old  mode  of  preparing. 

— W.  R. 


An.  Improved  Method  of  obfriitiiii/f  Baths  of  Chloride  of 
Antimonii  for    Use    in  Dyeiiif/  and  Calico  Prtiitmc/. 
G.  Watson,' jun.,  Glasgow.     Eng.  Pat.  15,4:W,  Dec.  15, 
1885.     6d. 

If  antimony  be  taken  in  the  form  of  trichloride,  and 
water  be  added  to  it  in  order  to  obtain  a  bath  of  any 
required  strength,  basic  compounds  are  formed,  unless  a 
sufficient  quantity  of  free  acid  be  present,  or  be  added, 
and  the  bath  is  tliereby  rendered  less  efficient  or  useless. 
To  avoid  this,  the  inventor  makes  use  of  an  addition  of 
chloride  of  sodium,  dissolved  in  the  water  used  for  dilu- 
tion, ill  (juantity  sufiicient  to  prevent  the  fiuniation  of 
basic  conipmiiids.  In  place  of  chloride  of  sodium,  the 
chloriilcs  of  potassium  or  inagnesium,  or  a  mixture  of 
any  two  or  all  of  them,  may  be  used.— J.  H. 


Improvements  in  Dycin<i  and  Printinff  Aniline  Blacl; 
and  in  the  Sohiti'ons  used  therefor.  1).  1''.  Cresson, 
Philadelphia,  U.S.A.    Eng.  Fat.  38,  Jan.  1,  1S8G.    6d. 

For  dyeing  aniline  black  the  goods  are  twice  padded  in  a 
colouring  solution,  then  dried  by  running  through  ageing 
machine  at  140°  F.,  hung  24  hours  at  85°  F.,  pas.sed 
throu'di  chrome  at  &  Tw.,  washed  and  dyed  in  sumac. 
For  printing  aniline  black  a  resist  acid  is  used,  the  goods 
after  dryin-^  bein"  padded  on  the  black  machine  with 
the  colouring  solution,  after  which  they  are  immediately 
hnng,  and  kept  hanging,  as  in  the  process  for  plain 
aniline  blacks,  likewise  chromed,  well  washed,  and  soaped 
three  times  to  clear  the  whites,  mangled  and  hni.shed 

— J.  H, 
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An  Improved  Method  of  and  Apparatus  for  Dyeing,  as  it  rises  above  the  level  of  the  pipes  M  or  L,  returns  to 
S.  Smithson,  Bradford.  Eng.  Pat.  12,159,  Oct.  13,  the  dvein"  vessel  A.  The  action  thus  becomes  con- 
1885.     8d.  !  tinuous.— E.  J.  B. 


This  invention  relate.s  to  a  method  of  extracting  the 
colouring  matter  from  dyewoods  in  such  a  way  tliat  the 
article  to  be  dyed  does  not  come  in  contact  with  the  dye- 
wood.  Theapparatu.'iis  shown  in  Fig.  1  (sectional  eleva- 
tion), and  Fig.  2  (plan).  The  material  to  be  dyed  is  placed 
in  the  vessel  A,  which  also  contains  water.     The  water 


Improvements  in  Apparatus  for  Bleaching  Light  and 
Heavy  Textile  Fabrirs  and  other  Materials,  by  the 
"  Thompson"  and  other  Analogous  Processes,  which  are 
also  applicable  for  Dyeing  I'mposes.  R.  H.  Ains- 
worth  and  E.  B.  Man  by,  London.  Eng.  Pat.  2051, 
Feb.  12,  1886.     lid. 


FIC.2 


from  A  passes  by  the  pipe  C  and  rises  in  the  tubes  D  in 
the  cylinder  B.  Steam  enters  by  the  cock  N  (Fig.  2), 
surrounds  the  pipes  D,  and  heats  the  water  contained  in 
them,  which,  rising  above  the  level  of  the  water  in  A, 
overfloNvs  into  the  dome  E  (Fig.  1)  and  passes  by  the 
pipe  F  into  the  vessel  H,  which  contains  tiie  dyewood. 
The  hotvi-ater  e.xtracts  tlie  colouring  matter,  and  as  soon 


Tins  apparatus  is  an  improvement  on  the  apparatus 
patented  by  Thompson,  Eng.  Pat.  595,  Fet>.  :i,  ISS;?,  .ind 
.Mather,  Eng.  Pat.  IG.titi.'!,  Dec.  19,  18S4.  It  consists 
essentially  of  a  "  dash  wheel,"  shown  in  sectional 
elevation.  Fig.  1,  and  plan.  Fig.  2.  The  wheel  is 
charged  with  the  material  to  be  bleached  by  means 
of    the    doors    E,    which     are    provided     with    simple 
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means     of     being     hermetically     closeil.        Bleaching 
liquor  is  run  in   by  means  of   the  stationary  pipe  A, 

f  rc.i. 


is  set  in  motion  by  the  bevel  wheel  D,  so  as  to  thoroughly 
saturate  the  material.     The  wheel  is  then  stopped,  and 


ls^<^\^<^<<s4v\\\^VX^^ 


FIC   2 


fitted  by  means  of  a  gland  into  the  liollow  spindle  B,  |  the  excess  of  lirjuor  allowed  to  accumulate  at  the  bottom, 
passing  into  the  wheel  by  the  perforations  C.   The  wheel  |  from  whence  it  is  pumped  through  the  pipe  F,  chamber  G, 
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and  pipe  H.  The  pipe  F  is  enclosed  in  tlie  casing  K,  lo  pro- 
tect it  from  the  action  of  the  bleach.  The  wheel  is  then 
tilled  witli  carlionic  a<-iil  f;as  by  the  pipe  A.  The 
material  can  also  l)e  washed  and  scoured  in  thesaiiicaiii)a ra- 
tus.  The  wheel  is  provided  witli  a  back  pressure  valve 
L,  and  also  with  suitable  arran^'cmeiits,  such  as  friction 
clutch,  etc.,  for  starting  and  stopping. — E.  J.  B. 


Improvements  in  Bleaehinq  Compounds.  Charles Toppan, 
Salem,  Massachusetts,  U.S.A.  Eng.  Pat.  76(j3,  June 
S,  1886.     4<1. 

TllK  iiiijiroved  bleaching  comiimind  consists  of  a  mixliuc 
of  oil  of  mustard  seed,  solid  paralhn,  caustic  .soda,  tallow, 
.soap,  and  suljihate  of  soda. — E.  J.  B. 


Improveiacnts  in  I'rintinu  on  Calico  and  other  similar 
IVuren  Fabrics.  A.  S.  Young.  Wm.  Kumney  &  Co  , 
Kamsbottom.  Eng.  I'at.  14,975,  Bee.  7,  1SS5.  8d. 
The  object  of  this  invention  is  principally  to  print  the 
same  pattern  upon  both  sides  of  a  fabric  at  one  time, 
and  upon  exactly  the  same  spot,  by  means  of  the  ordinary 
cylinder  jirinting  nuichine  without  the  use  of  the  addT- 
tional  cylinder  printing  machine  and  other  aiiparatus 
usually  employed  for  this  purpose. 

Two  copper  rollers  are  engraved,  exactly  alike,  one  for 
the  face  and  one  for  the  Iiack.  In  the  Hrst  instance  a 
"bump"  or  grey  cloth  is  printed,  then  the  M-hite  cloth 
is  entered  past  the  rollers  that  have  printed  on  the 
"bump"  in  front  of  a  plain  copper  roller,  which  gives 
it  a  "nip"  and  takes  an  impression  or  transfer  on  to  the 
back  of  the  white  (doth,  which  then  passes  on  to  be 
printed  on  the  face  side  by  the  other  rollers  iu  the 
ordinary  way.  To  print  four  colours  one  cojiper  engraved 
roller  and  three  surface  rollers  are  taken;  these  print  the 
transfer  or  back,  while  the  face  side  is  printed  with  four 
engraved  copper  rollers  in  the  ordinary  way,  lifting  the 
pattern  exactly  on  top  of  the  transfer,  which,  when 
tini.shed,  is  equal  in  appearance  to  cloth  printed  on  a 
double-cylinder  printing  machine.  The  essential  novel 
feature  of  the  invention  is  the  transferring  of  the  printed 
pattern  from  the  grey  nr  other  material  to  the  back  of 
the  cloth,  then  jirinting  on  the  face  on  tlie  top  of  the 
transfer,  the  same  being  performed  by  a  single  operation 
in  a  single-cylinder  or  common  i>rinting  machine. 

By  another  nu)dilication  of  this  process  the  "bump" 
may  be  dispensed  with,  and  at  the  same  time  a  second 
piece  of  calico  or  other  nuiterial  may  be  printed.  This 
is  done  by  jiassing  a  piece  of  printing  calico  lietween  the 
"bump"  and  the  lirst  printing  roller,  .so  that  this  piece 
of  calico  receives  the  tirst  pattern  insteadof  the  "  bump," 
and  transfers  it  to  the  back  of  the  cloth  as  in  the  lirst  in- 
stance. This  additional  piece  of  calico  transfers  only  a 
portion  of  the  colour  forming  the  pattern  to  the  back  of 
the  other  piece  and  retains  the  rest.  By  this  means 
two  pieces  of  calico  are  printed  at  once,  one  on  both 
sides,  and  the  other  on  one  side  jnly.  In  cases  wliere  the 
additional  piece  of  calico  or  otlier  fabric  is  of 
sufficient  thickness  it  may  be  substituted  for  the 
"  bumi)  ■'  entirely,  and  thus  the  latter  may  be  dispensed 
with. -J.  H.  

An  Aiiparatus  for  Ccidising  Aniline  Black  on  Woven 
Fabrics.  T.  K.  Shillito,  Eondon.  From  the  Zittauer 
]SIaseliinenfabrik  and  ilisengiesserei  of  Zittau,  Ger- 
many.    Eng.  I'at.  7083,  May  20,  1886.     Sd. 

This  invention  has  reference  to  an  apparatus  for 
o.xidisirg  aniline  black  on  all  kinds  of  woven  fabrics. 
It  is  composed  of  several  separate  compartments,  per- 
fectly sliut  off  from  each  other,  except  at  narrow  aper- 
tures provided  for  the  jiassage  of  the  tabric,  which  latter, 
however,  nearly  or  (luite  closes  up  each  comiiartment. 
Oxygen,  air  and  steam  are  blown  into  these  compart- 
ments during  the  passage  of  the  fabric  through  the  same, 
the  fabric  being  carried  o\-er  reels  or  drums  driven  liy 
machinery  hxed  outside  the  apparatus.  Air  is  supplied 
separately  to  each  of  the  several  compartments  through 
adjustable  apertures,  parallel  to  the  travel  of  the  fabric, 
which  is  in  this  way  ojicratcd  upon  eiiuably,  and  tlie 
edges  of  the  same  [irotected.  The  temperature  and 
degree  of  moisture  of  the  entering  air  is  separatelv  re"U- 
lated  for  each  compartment.  Each  comiiartment' is  |)ro- 
vided  with  an  exhauster,  which  exhausts  the  vapours 
arising  from  the  evaporation  of  the  mordants  and  other 
matters.  One  or  more  of  the  .several  com)iartments,  pre- 
ferably the  last,  is  sujiplied  with  air  more  highly  heated, 
and  more  impregnated  with  steam  than  the Dtlier  com- 
partments, or  is  supplied  witli  steam  alone.— J.  H. 


Tn.-ACIDS,  ALKALIS,  AND  SALTS. 

ImpruvCMcnts  int/ic  Miintifactiirc  or  Proilncliri>i  iif  Siil- 
pitiir  and  Siilp/iiiric  Acid.  E.  AV.  raincll  and  .1. 
Sinips(m,  Liverpool.  Eng.  Pat.  14,304,  October  24, 
1885.     Od. 

Thi:()1;etically  the  action  of  sulphurous  acid  on  sul- 
phuretted hydrogen  is  thus  :  SO,.  (  '2H...S  =  2H;0  +  3S.  In 
practice,  the  theoretical  <|uantity  of  sulphur  is  never 
obtained,  the  lo.ss  being  generally  attributed  to  the  for- 
mation of  pentathioni  acid.  It  is  now  |irciposi'd  to  cause 
the  reaction,  mentioned  above,  to  take  place  in  the 
presence  of  sulplmric  acid,  of  15"  tn  "20°  Tw.,  whereby  the 
greater  part  of  the  sulphur  contained  in  the  two  gases  is 
precipitated  in  the  vitriol  and  may  be  sejiarated  liy  sub- 
sidence, while  thionic  acids  accumulate  in  the  vitriol. 
Tln!  latter  is  boiled  from  time  to  time  till  it  is  of  a 
sufficient  density,  say  15°  to  20°  Tw.,  when  the  thionates 
will  be  dec<unposed  with  formation  of  sulphur,  snl]diiiric 
aciil,  and  sul|ilnir  dioxide,  which  latter  may  be  employed 
to  decompose  fresh  sulphuretted  hydrogen.  The  vitriol 
can  be  used  repeatedly.  As  a  suital>le  apparatus,  a 
leaden  lower,  tilled  with  Hints,  is  recommended,  <lown 
which  the  vitriol  is  caused  to  How,  while  the  snljibuious 
acid  and  sulphuretted  hydrogen  are  ailmittcd  near  the 
bottom,  and  caused  to  ascend  in  tlie  contrary  directiuii  to 
the  vitriol. — S.  H. 

A71  Improved  Process /or  Svjmrating  Substances  from 
I'lio.^pliate  of  Lime.  T.  K.  Shillito.  E'roni  E. 
Hacnisch  and  M.  Schroeder,  Oberhansen,  (iermanv. 
Eng.  Pat.  15,064,  Dee.  19,  1885.     lid. 

The  process  involved  in  this  invention  is  based  on  the 
property  of  sulphurous  acid  of  dissolving  basic  calcium 
[ihosiihate  in  the  cidd  state,  when  acid  calcium  ]ihos]diate 

'  and  calcium  liisulphite  are  produced.  At  boiling  heat 
the  ]diosphoric  acid  expels  the  suljihurous  acid  from  the 
coiiipmiud  lornied,  the  acid  calcium  phosphate  being 
thereby  reconverted  into  basic  phosphate.  By  this  means 
calcium  pliosphate  may  be  separated  from  all  tlio.se 
substances  which  are  insoluble  in  suliihurous  acid.     But 

j  if  calcium  phosphate  is  accompanied  by  caustic  lime, 
calcium    carbonate,   or    similar    compounds,    as    is    the 

!  case  in  Thomas-slag,  a  special  preliminary  treatment  is 
re(juired.  For  this  pin  ]iose  the  lime  is  converted  into 
py])suiii  by  adding  to  the  pulverised  material  the  (|Uantity 
of  suljiliuric  acid  necessary  im  neutralising  the  excess  of 
lime,  an  intimate  mixture  lieing  obtained  by  stirring. 
The  resulting  mass  is  formed  into  blocks  and  loatcd  to 
red  heat,  giving  a  pitnuis  material,  which  is  bndicn  into 
pieces,  jilaccd  in  vats,  ananged  on  the  contrary  current 
principle,  and  supplied  with  a  strong  ai|ueous  solution  of 
sulphurous  acid.  The  solution  obtained  is  heated  in 
lead  pans  to  from  60°  to  70°  C,  when  basic  calcium 
idiospliate  is  precipitated,  whilst  sulphurous  acid  is 
ev(dved,  which  is  absorbed  in  water  or  a  weak  solution 
of  acid  calcium  iihosphate.  For  the  carrying  out  of  the 
IMiicess,  and  a  description  of  the  ajiparatus  required, 
the  original  specitication  should  be  consulted.— S.  H. 


Improvements  in  Lids  trpplieable  to  Caustic  Soi/n,  Drum 
fiends,  and  to  oilier  jnirpo.ies.  G.  H.  Bolton  and 
J.  Leathwood,  "Widnes  Eng.  Pat.  14,279,  Nov.  21, 
1885.     Od. 

.\N  invention  by  means  of  which  the  liils  of  caustic  soda 
drums  can  be  most  tightly  screwed  down,  without  how- 
ever forcing  the  lid  oil',  a  collaterally  induced  compen- 
sating action  preventing  this.— S.  II. 
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hnprovemeiits  in  Apparatus  forGenerating  Carbonic  Acid 
Gas.  J.  C'liapiuaii  and  K.  Koote,  Liverpool.  Eng. 
Pat.  13,09;),  Oct.  30,  ISSo.     Sd. 

A  is  a  gas  i,'enerator  of  cast-iron,  lined  with  lead.  B  is 
a  store-vessel  for  whiting,  or  its  equivalent.  Both  vessels 
are  tilted  with  mechanical  agitators,  driven  by  the  shaft 
a,  and  bevel  wheels  n'  and  K.  The  vessel  B  is  connected 
with  A  by  a  passage  through  which  a  supply  of  whiting 


can  be  shot  into  the  gas  generator.  The  purifier  C  is  made 
of  glass,  and  connected  by  a  pipe  O  with  the  top  of  the 
generator.  The  gas-escape  pipe  P  enters 'through  the 
bottom  of  the  purilier,  and  passes  upwards  above  the 
level  of  the  water  used  for  purifying  the  gas.  D  is  a  pipe 
for  the  supply  of  acid. — S.  H. 


Improvements  in  Apparatus  for  DistiUinri  Amnion  in. 
N.  M.  Henderson,  Broxburn,  N.B.  Eng.  Pat.  15,836, 
Dec.  24,  1885.     8d. 

A  VERTICAL  CVLIN'DRIC.VL  STILL  is  provided  at  the  top 
with  a  pipe  8  (Fig.  1 )  for  the  admission  of  the  ammoniacal 
liriuor.  The  latter  then  passes  into  an  annular  open- 
topped  channel  10i<,  after  travelling  round  which  it 
descends  successively  into  a  second  and  a  third  similar 
channel  10''  and  W",  and  lastly  upon  the  u]>permost  of 
a  series  of  horizontal  diaphragms  IS"'  and  V.i'^ .  Each 
diajdiragm  consists  of  an  outer  annular  part  13  (Fig.  -), 
and  a  movable  middle  disk-shaped  part  14,  forming  an 
annular  opening  15  between  them.  The  movable  middle 
part  rests  on  projections,  so  that  it  can  be  lifted  out  for 
cleaning  purjjoses.  A  raised  wall  is  formed  round  each 
edge  of  the  opening  15,  which  is  covered  by  an  inverted 
channel-shaped  piece  17,  the  sides  of  wdiicli  are  notched 
from  the  bottom  to  within  half-an-inch  of  the  working  level 
of  the  liquid,  and  the  steam  or  vapour  passing  iiji  through 
each  annular  opening  15  finds  its  way  through  the 
notches  amongst  the  liquid  lying  upon  the  diaphragm. 
At  suitable  points  an  overflow  pipe  12  is  fi.\ed  in  each 
diaphraf'm  and  dips  down  into  the  li(iuid  on  the  ne.xt 
one.  The  annular  opening  15,  with  its  cover  17,  does 
not  extend  to  a  complete  circle,  a  passage  19  (Figs.  2  and  3) 
being  formed  across  it  at  one  part,  and  a  low  partition 


20  is  placed  so  as  to  extend  from  the  side  of  the  stil 
through  the  passage  19  across  the  disk  of  the  diaphragm. 


1 1  I  U      I  ■ , .  .  1 1 1  iii  M 


I l^^-^lL — I  —  .....ITlh  ] 


^"gJI^L  ij^ ilWr  ^ 


a 


Owing  to  this  partition  the  li([uid  descending  from  an 
upper  diaphragm  is  made  to  pass  first  round  the  outside 
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of  15,  and  then  round  tlie  inside  on  one  diaphragm,  next 
roun<l  the  inside  and  lastly  round  the  outside  of  Ihe 
next  lower  diaidira^'ni,  and  so  on  alternately,  the  over- 
ilow  pipes  \2  being  alternately  on  the  outer  and  inner 
sides  of  15.      The  steam  for  heating  the   ainnioniacai 

FIC.2. 


A- 


iquor  enters  below  the  lowest  diaphragm  13^,  the  gases 
given  ofi'  escape  at  the  dome  7,  whilst  the  exhausted 
liquid  leaves  at  9.  It  is  claimed  that  the  distilling  and 
volatilising  action  of  this  apparatus  is  very  eti'ective  and 
expeditious,    owing    to    the    liquid  on   the    diaphragms 


moving  in  currents  round  the  outer  and  inner  sides  of 
the  openings  15.  The  currents  also  prevent  deposits  on 
the  di.aphragms,  so  that  the  apparatus  requires  cleaning 
less  frequently,  the  construction  at  the  same  time  facili- 
ating  cleaning  operations. — S.  H. 

Ah  Improvement  in  the  Prodztctioii  of  Sulphuric  Acid. 
H.  J.  P.  Sprengel,  Loudon.  Eng.  Pat.  10,798, 
August  '24,  1S86.     Sd. 

The  patentee  proposes  to  use  the  e.xhaust  steam  from 
steam-engines  in  the  leaden  chambers  employed  for  the 


otlier,  the  .same  work  may  be  done  by  the  same  engine, 
if  the  pressure  be  kept  at  40lb.  per  square  inch  on  the 
one  side  of  its  piston  and  at  101b.  on  the  other.  As, 
however,  a  pres.sure  of  101b.  per  scjuare  inch  is  ample 
for  the  steam  entering  the  chambers,  it  is  suggested.  (1) 
to  raise  the  pressure  in  the  steam-boiler  by  lOIb.  per 
square  inch  ;  (2)  to  drive  the  engine  at  "this  liigher 
jiressurc  ;  (.'!)  to  make  the  exhaust  steam  from  the 
engine  enter  tlie  chambers  at  a  pressure  of  lOlb.  per 
square  inch  ;  and  (4)  to  supplement,  nhen  needed,  any 
deliciency  of  steam  in  tlie  chambers  by  steam  of  the 
same  pressure  from  the  same  boiler.  The  annexed 
drawing,  which  will  be  readily  underst<iod  without 
further  explanation,  shows  a  convenient  arrangement. 
— S.  H. 

Improvements  in  the  Prodxiction  of  Pure  Corhonic  Acid 
Gas.  E.  W.  Parncll  and  J.  Simpson,  Liverpool.  Eng. 
Pat.  46,  Jan.  2,  1S86.     Sd. 

Dll.l'TE  or  impure  carbonic  acid  gas  obtained  from  a 
lime-kiln  or  from  any  other  sour<'e,  is,  after  washing  and 
cooling,  brought  into  contact  with  a  cold  aquecms  .solu- 
tion containing  from  25  to  HO  per  cent,  ammonium  car- 
bonate, taking  care  that  the  temperature  never  exceeds 
70°  V.  Crystals  of  ammonium  bicarbonate  are  fcuined, 
which  are  separated  fnjiu  tlie  mother-liquor  and  heated 
to  165°  F. ,  in  a  clo.sed  vessel.  Carbonic  acid  is  evolved, 
carrying  with  it  some  amnuiuium  carbonate  and  aqueous 
vapour.  The  gas,  after  passing  through  a  cooling 
apparatus,  which  returns  all  the  i>roducts  of  condensa- 
tion to  the  heating  ves.sel,  is  washed  with  acid,  water, 
or  brine  to  deprive  it  of  any  trace  of  ammonia,  and  is 
then  ready  for  use.  The  licjuor  which  remains  in  the 
heating  vessel  is  cooled,  when  it  deposits  another  crop  of 
ammonium  bicarbonate  crystals,  wliich  are  separated 
and  heated  as  jireviously  described,  whereas  the 
mother-liquor  returns  to  the  absorbing  apparatus  for 
carbonic  acid. — S.  H. 


Improvements  in  the  Manufacture  of  Carbonate  of  Soda 
irith  Production  of  Sniphvretted  Hydrocfcn.  E.  W. 
Parnell  and  J.  Simpson,  Liverpool.  Eng.  Pat.  47, 
Jan.  2,  1886.     6d. 

The  ammonium  chloride  ])roduced  in  the  amnumia 
soda  process  is  decomposed  by  means  of  Leblanc  vat- 
waste,  and  the  ammonium  sulphide  vapour  given  otl'is 
absorbed  in  water  or  in  a  weak  anmioniacal  solution 
until  it  contains  from  8  to  10  per  cent,  of  ammonia. 
This  strong  solution,  after  cooling,  is  subjected  to  the 
action  of  a  current  of  carbonic  ,icid  gas  until  crystals  of 
ammonium   bicarbonate    are   formed    and  sulphuretted 


To  Chamber, 


Rcduciug 

J        VlllTC. 


Steam  Tiiip.  Steam  Boiler. 

manufacture  of  sulphuric  acid  in  the  following  manner.  |  hydrogen  is  evolved.  The  latter,  after  being  washed 
Supposing  the  engine  works  with  steam  of  ;{01b.  pres.sure  I  to  arrest  any  carbonic  acid  and  ammonia,  is  conducted 
iier  square  inch  on  the  one  side  of  the  idston  and  nil  on  the    to   a   gasholder  for  use.      The   ammonium  bicarbonate 
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crystals,  along  with  a  portion  of  the  mother-liquor,  is 
removed  from  the  earbonatiiig  apparatus,  and  after 
draining  agitated  in  a«solntion  of  .sodium  chloride,  wlien 
sodium  liicarbonate  is  formed,  which  is  converted  into 
nionocarhonate.  The  ammonium  chloride  remaining  in 
the  motlier-liquor  enters  again  the  c\  cle  of  operations  by 
being  heated  with  vat-wasle,  and  so  forth.  Tiie  ammonia 
which  is  removed  in  the  form  of  bicarbonate  and  mother- 
liquor  from  the  carbonating  apparatus,  is  conjpensated 
for  by  the  addition  of  ammonium  sulphide,  so  that  the 
strength  of  the  ammoniacal  liqiior  in  the  apparatus  is 
maintained  at  the  same  degree.  The  mothi'r-liquor  from 
the  carbonating  apparatus  is  used  for  absorbing  the 
ammonium  sulphide  given  ott'  in  the  first  stage  of  the 
process.  As  the  purity  of  the  sulphuretted  hydrogen 
evolved  depends  upon  the  purity  of  the  carbonic  acid  gas 
employed,  it  is  desirable  to  use  the  latter  as  pure  as 
possible  (see  Eng.  Pat.  46,  ISSti).— .S.  H. 


Improvements  in  the  Manufacture  of  Phosphoric  Acid. 
W.  B.  Giles  and  A.  Shearer.  Loudon.  Eng.  Pat. 
715,  Jan.  Hi,  1886.     6d. 

The  inventors  have  discovered  that  at  an  elevated 
temperature  phosphoric  acid  distils  freely  in  presence  of 
a  current  of  steam  or  hydrochloric  acid.  They  make 
use  of  this  property  to  obtain  pure  phosphoric  acid  from 
an  impure  acid,  prepared  in  the  usual  manner  from 
calcium  phosphate  and  sulphuric  acid  and  concentrated 
to  a  syrupy  coniiition. — S.  H. 


Tni.— GLASS,  POTTERY,  ASD  EARTHENWARE 

The  Etching  of  Glass  by  means  of  Hydrofluoric    Acid. 
F.  Keinitzer.     Dingl.  Polyt.  J.  262,  322—329. 

WoEHLEK  states,  in  his  well-known  tran.slation  of 
Berzelius'  work  on  chemistry,  that  a  dilute  solution  of 
hydroHtmric  Jicid  produces  a  transparent  etching  on 
glass,  whereas  the  concentrateil  or  gaseous  hydrotluoric 
acid  gives  an  opaque  appearance  to  glass.  The  author's 
experiments  do  not  correspond  with  the  second  jiart  of 
this  assertion.  For  the  preparation  of  opaque  etchings  on 
glass,  three  processes  are  in  use— viz. ,  (1)  the  application 
of  solutions  of  acid  fluorides  of  the  alkalis,  (2)  a  mixture  of 
fluorspar  with  sulphuric  acid,  or  (3)  hydrotluoric  gas.  As 
regards  the  Hrst  process,  the  solutions  of  theac^d  fluorides 
always  contain  more  or  less  of  uncombined  hydrotluoric 
acid,  as  well  as  an  inuift'erent  salt,  as  shown  in  the 
following  recipes  of  solutions  ; — 


I- 

II. 

III. 

Grms. 



Water 

1000 

100 

1000 

1000 

1000 

Acid  Potassium  Fluoride.. 

250 

— 

_ 

_ 

Sodium  Fluoride  

— 

— 

iO 

250 

_ 

Ammonium  Fluoride 

— 

_ 

— 

_ 

1000 

Alkali  Fluoride 

250 

8 

— 

j^  to  175 

Hydrochloric  Acid  



Sulphuric  Acid  

— 

1 

~ 

200 

Glacial  Acetic  Acid 

— 

— 

50 

_ 

_ 

Potassium  Sulphate    

140 

— 

— 

200 

— 

Ammonium  Sulphate 

- 

- 

- 

- 

100 

The  first  recipe  is  recommended  by  Tessie  du  Mothay 
and  Marechal,  the  two  under  II.  by  Siegwart,  the  two 
under  III.  by  .J.  13.  Miller.  In  practice  an  acetic  solu- 
tion of  sodium  fluoride  is  much  used,  which  is  made  by 
dissolving  twenty-five  parts  of  sodium  carbonate  crystals 
in  five  partsof  fuming  hydrofluoric  acid,  and  adding  to  one 
litre  of  this  solution,  after  clarifying,  one  litre  of  glacial 
acetic  acid. 


It  is  often  necessary  to  etch  glass  in  different  shades  of 
opacity  ;  for  instance,  in  etching  landscapes  on  glass.  F"or 
light  shades  a  single  application  of  hydrofluoric  acid  is 
suflicient,  whtreas  a  dark  shade  requires  the  repeated 
etching  of  the  same  spot.  If  an  etched  glass-plate  be 
examined  under  the  microscope,  a  uniform  distribution 
of  elevations  and  depressions  is  observed  which  have 
the  shape  of  crystals.  These  become  scarcer  near  the 
edge,  but  their  shape  is  more  perfect  there.  Fig.  1 
represents  the  edge  of  an  etched  plate.  The  crystals  are 
hexagonal  and  agree  with  those  of  silicon-sodium- 
Huoride.     There  are  also  a  few  of  a  longish  shape,  which 


Fii..   1.— .Scale  4o0:  1. 

are  very  like  those  of  silicon-calcium-fluoride.  The 
crj-stals  standing  in  relief  on  the  glass  plate,  it  is 
believed  that  alkali  fluoride  and  hydrofluoric  acid  act  on 
the  glass,  forming  silicon-sodium-rtuoride  and  silicon- 
calcium-fluoride,  which  are  set  free  in  a  crystalline 
form,  whereas  hj-drolhioric  acid  etches  the  spaces  be- 
tween the  crystals.  Silicon  and  calcium  are  derived 
from  the  glass,  .sodium  partly  from  the  etching-bath 
and  partly  from  the  glass.  On  etching  potash  glass, 
tesseral  crystals  of  silicon-potassium-fluoride  can  be 
ob.served,  and  this  suggests  a  simple  method  for  the 
detection   of    potash  glass.      In  connection   with  these 


Fig.  2.— Scale  250 -.1. 

observations,  we  can  also  determine  the  composition  of 
any  etching-bath  according  to  the  end  which  is  desired. 
It  "is  obvious  that  the  etching  will  be  the  finer  and  the 
more  delicate  the  smaller  the  crystals  are,  and  rice 
vcrsfi.  Small  crystals  are  formed  from  concentrated 
solutions,  consequently  a  concentrated  bath  gives  n 
delicate  etching.  But,  on  the  other  hand,  it  is  not  im- 
material whether  a  potassium,  sodium,  or  ammonium 
fluoride  be  used.  The  first  being  the  least  soluble,  pro- 
duces the  finest  opacity.  From  the  same  cause  ammo- 
nium compounds  musi  be  applied  very  concentrated, 
sodium  compounds  less,  and  potassium  compounds  still 
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less  concentrated.  The  ai;tion  of  a  bath  being  quicker, 
if  the  .solution  he  concentrated,  it  follows  that  ammo- 
nium compounds  will  act  quickest.  The  addition  of  in- 
different salts  and  free  iiydrofiuoricacid  is,  indeed,  for  tlie 
following' puriiosc— viz.,  to  modify  thesolubility  of  silicon 
fluorides  and  the  rapidity  of  tjic  crystallisation  ;  the 
presence  of  inditferent  salts  diminishing  the  solvent 
power,  the  presence  of  free  acid  increasing,'  the  .solvent 
power  of  thu)ri<lcs.  In  usiiij;  potassium  or  ammonium 
compounds,  the  etching's  have  a  diti'erent  appearance 
from  those  produced  by  sodium  compounds.  It  a  soda 
glass  be  etched  with  a  potassium  compound,  the  crystals 


-n 


f> 


^V 


■v 


S 


Fig.  3.— Scale  300:  1. 


of  silicon-pntassium-lliKiride,  silicon-sodium-Huoride,  and 
silicon-calciuiu  fluoride  can  be  observed  under  the  micro- 
scope, either  in  the  shape  of  a  hexidiedron  or  an  octa- 
hedron, or  a  combination  of  either  (Kig.  2).  On  etching 
a  glass-^ilate  with  dilute  hydrofluoric  acid,  crystals  are 
formed  in  the  hrst  instance,  but  on  a  prolonged  and 
repeated  action  of  the  acid,  their  shape  widens,  until  it 
completely  disappears,  producing  the  appearance  as 
shown  in  l<"i<'.  S.  Here  the  poly''ons  are  deepened, 
making  tlie  lines  stand  out  in  relief.  The  so-calle<l 
etching  inks  by  which  opaijue  writing  is  produced  on 
gla.ss,  belong  to  the  same  class  of  etching  fluids,  as  they 


Fig.  4.— .Sc;ile:WD:  1. 

consist  of  alkali  fluoriibw  with  an  addition  of  gum  or 
barium  sulphate  as  a  thickening.  As  to  the  jiroportion 
of  the  ditierent  constituents  in  an  etching  batli,  definite 
statements  can  only  be  made  with  regard  to  a  glass  of  a 
specific  composition.  Supposing  the  formula  of  gla.ss  to 
be  K:.Si307 — K  being  a  nmnatomic  metal— the  reaction 
which  represents  the  process  of  etching  is  rejiresented  by 
the  following  eciuation  :  K.Si:,0- +  4NaHFl. -f  lOHFl 
=  SiFlgH.,-f2SiFl„Na,  fTII-.C).  There  must  be  present  a 
large  amount  of  free  hydrofluoric  acid  in  order  to  utilise 
all  the  .sodium  fluoride.  This  large  amount  of  free 
hydrofluoric  acid  proves,  however,  injurious,  and  it  is 
therefore  preferable  to  bring  aljout  the  neutralisation  of 


the  bases  by  the  addition  of  acetic  acid,  which  does  not 
decompose  the  acid  alkali  fluorides.  The  process  is, 
tlien,  thus  :  K.Si.tJj  +  ONaHFl.  +  SC^HjO.  =  SiFl.K.j 
-f2SiFl,iNaj-f  oCjH^Na-t-TH.jO.  The  proportion  of  so- 
dium fluoride  to  acetic  acid  is  93  to  50,  or  9  to  o  approxi- 
mately. If  the  acid  fluoride  is  replaced  by  neutral 
.sodium  fluoride,  the  proportion  is  9  to  10,  which  nearly 
corrcs]iouds  with  isiegwart's  recipe  (8  to  10)  i>rcviously 
im>ntiijned.  The  application  of  gaseous  hydrofluoric 
acid  does  not  produce  a  uniform  opacity,  and  is,  there- 
fore, not  suitable  for  the  production  of  opaijuc  plates.  A 


\^ 

^^ 
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Fig.  ,->.— Scale -200:1. 

plate  treated  with  gaseous  hydrofluoric  acid  and  ex- 
amined under  the  microscope  is  represented  in  Figs.  4  and 
5.  There  is  an  ag;;lomeration  of  diflerent  crystals  and 
a  large  number  of  small  recesses.  This  is  cjwing  to  tlie 
fact  that  in  the  beginning  of  the  process  numerous  small 
drops  of  water  condense  on  the  glass,  dissolving  hydro- 
fluoric aci<l  and  restricting  the  etching  process  locally. 
A  good  opaque  etching  can  be  produced  by  fluors|iaraiid 
dilute  sulphuric  acid  (1  :  4)  at  a  temperature  of  30°  to 
40C.  Fig.  G  shows  a  plate  etched  in  this  manner.  The 
surface  is  covered  with  many  minule  depressions  of 
diflerent  depth,  between  which  there  are  elevations  of  no 


Vic.  U.— Scale  450;  1. 

delinite  shape.  These  are  due  to  an  incomplete  etching, 
caused  by  a  jiiece  of  fluorspar  covering  that  spot  ami 
thus  protecting  it  from  the  action  of  the  hydrofluoric 
iiciil.  Near  the  edge  the  sulphuric  acid  can  act  on  the 
fluorspar,  forming  hydrofluoric  acid,  which  etches  a 
groove  round  the  protected  spot.  In  conclusion,  the 
author  iioints  out  that  cbeuiical  etchings  are  easily  dis- 
tinguishe<l  by  the  microscope  from  mechanical  etchings 
produced  by  the  sand-blast  or  grinding.  The  latter 
methods  cause  numerous  fractures  of  various  direction 
and  size,  all  of  which  exhibit  a  characteristic  conchoidal 
ai)pearance. — S.  II. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 

AND  CEMENTS. 

I'nwmifioii  iif  Timber  In/ Mcinut  of  Aiiiniiiiiiiiii  C/ilorkli: 

F.  Filsingcr.     Cheni.  Zeit,  10,  1270—1271. 
Till-:  author  has  made  a  series  of  experiments  on  the  pre- 
servation of   oak  and  tirwood  after  saturation  with  solu- 
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tions  of  aluminium  cHoride.  The  prepared  specimens 
of  timber  were  placed  in  damp  garden  mould  rich  in 
luinuis,  and  after  about  eighteen  niontlih'  rest  were 
removed  and  cxannned.  Tlie  wood  was  found  to  be  in 
good  condition,  whilst  specimens  of  untreated  wood, 
whicli  liad  also  been  placed  in  the  putrefying  pit,  were 
all  rotten.  It  is  not  necessary  to  employ  pure  aluminium 
chloride,  as  it  was  found  that  the  wood  prepared  w  itii  the 
crude  salt  containing  iron  was  in  most  cases  lietter  pre- 
served ;  the  presence  of  free  hydrochloric  acid  is,  how- 
ever, objectionable,  owing  to  its  destructive  action  on 
the  woody  fibre. 

It  is  doubtful  whether  tlie  present  price  of  aluminium 
chloride  would  admit  of  its  application  to  the  preserva- 
tion of  railway  sleepers  ;  it  is  thought,  however,  that  for 
other  purposes  where  it  is  essential  to  use  preserved  tim- 
ber, the  use  of  this  salt  would  compete  favourably  with 
other  preserving  agents. — I).  B. 


A  New  or  Improved  Combination  of  Materials  for  Making 
Cements,  capable  also  of  being  used  for  other  Useful  and 
Ornamental  Purposes.  T.  Smith,  Sunbury.  Eug. 
Pat.  13,328,  Nov.  4,  1885.     Gd. 

The  debris  of  macadamised  roads,  broken  china  or  porce- 
lain, are  washed,  calcined  and  ground  to  a  tine  powder  ; 
60  parts  of  the  resulting  powder  are  mixed  with  -tO  i^arts 
of  sulphur,  and  melted  in  a  copper  [lan  jirovided  with  an 
agitator.  The  heating  is  continued  up  to  2.50'  C,  after 
which  the  source  of  heat  is  withdrawn,  and  the  stirring 
continued  until  the  mass  assumes  a  thin  condition.  It 
is  then  poured  on  to  a  slab  or  tlat  surface,  and  allowed  to 
cool  in  a  thin  layer.  It  i.s  again  melted  and  cast  into 
slabs,  which  are  ready  for  use  for  a  variety  of  purposes. 

'  — C.  C.  H. 


Improvements  in  the  Treatment  tend  Utilisation  of  a  cer- 
tain kind  of  Claif.  F.  C'andv,  London.  Eng.  Pat. 
15,948,  Dec.  28,  1885.     6d. 

The  carbonaceous  clay  found  in  Devon  is  ground,  pre- 
ferably wet,  and  incorporated  with  about  10  per  cent,  of 
chalk  or  limestone  in  a  pug  mill.  It  is  then  carbonised 
(ignited  or  roasted);  or  it  may  be  first  dried  and  afterwards 
carbonised.  The  product  as  thus  jjrepared  is  reduced  to  a 
small  state  of  division,  dependent  upon  the  purpose  for 
which  it  is  intended — e.g.,  decolourising  liquids  in  the 
purification  of  water  or  sewage.  Carbonised  after  treat- 
ment asabove  described,  without  the  additioiiof  carbonate 
of  lime,  it  may  be  ground  with  oil  or  silicate  of  soda,  and 
used  as  a  paint,  or  pressed  into  blocks  or  slabs  suitable  for 
carbon  electrodes  or  for  crayons  and  pencils. — C.  C  H. 


and  experiments  are  now  lieing  made  in  connection  with 
the  manufacture  of  antiiiMmy  red,  and  also  of  antimonious 
oxide.  The  lump  and  jigged  ore  are  liquated  in  four 
reverberntoiy  furnaces,  each  of  which  has  50  pots,  hold- 
ing 11  to  12kilos.  of  charge.  The  ore  subjected  to  this 
process  has  an  average  composition  of  Sb  =  50  ;  Fe  =  12; 
SiO.,=;9;  CaC0a  =  2;  S  =  26  per  cent.  The  crude 
antimony  contains  Sb  =  695  ;  As  =  0  (i  ;  Fe=r2; 
Sr^27'2;  insoluble  07  per  cent.  The  liijuation 
residues  also  contain  21  to  25  per  cent,  of  antimony, 
and  these,  together  with  flue-dust,  collected  at 
ditt'erent  stages,  rehnery  slag,  and  the  more  impure  crude 
metal,  serve  as  material  for  the  smelting  process  in  the 
blast  furnaces.  These  residues  are  first  roasted  on  a  bed 
of  wood  in  kilns  for  six  to  seven  weeks,  and  then  sub- 
jected to  the  smelting  process  in  the  blast  furnace  with 
au  admixture  of  20  per  cent,  of  fuel.  The  fuel  as  to 
proportion,  \isually  consists  of  one-fourth  by  weightof  coke 
in  small  porous  lumps,  and  the  remainder  of  wood  char- 
coal.   An  analysis  of  the  roasted  residues  gave  the  follow-- 

!  ing  figures  :— !5b  =  32-00  ;    FefOarr  17^30  ;    SiUo  =49-20  ; 

'  Al,()3  =  2-35  ;  C'aU=0-72  ;  8^2-43  percent.  An  analysis 
of  the  blast  furnace  slag  gave — 

I  Kefore  tapping.  After  tappint'. 

SiU 50-30     49-20 

CaO  25-90     27-06 

S!ij     20-25     19-17 

j  Sb 2-07     0-90 

It  may  here  be  noted  that  the  presence  of  20  per  cent, 
of  iron  in  the  slag  is  indicated  by  experience  as  being 
necessary  for  the  most  advantageous  w  orking  of  the  blast 
furnace  proce.ss.  For  the  iirejiaration  of  antimonious 
oxide  only  such  ores  as  contain  40  per  cent,  and  upwards 
of  antimony  are  employed  in  these  works.— W.  D.  B. 


XI.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 

Treatment    of   Mineral   Oils  with   Arseniccd   Sulphuric 
!  Acid.     Dr.  Krey.     Cheni.  Zeit.  10,  1272. 

The  author  is  of  opinion  that  sulphuric  acid,  containing 
arsenic,  may  be  used  without  disadvantage  for  the  puri- 
fication of  mineral  oils,  it  being  impossible  to  detect  even 
traces  of  this  substance  in  oils  thus  treated. — D.  B. 


A  n  Improved  Material  applicable  as  a  W aterproof  Cover- 
ing for  Boofs  and  other  such  like  Purposes.  A.  Ford 
aiiil  J.  A.  Archer,  Lond(m.  Eng.  Pat.  5993,  May  15, 
188.5.     Amended  Oct.  II,  1886.     6d. 

Ikon  wire  g.WZE  is  successively  dipped  in  linseed  oil 
having  the  property  of  drying,  and  dried  until  the  meshes 
are  wholly  closed  and  the  -wire  covered.  The  result  is  a 
transparent,  waterproof  sheet,  adaptaljle  as  a-roof  cover- 
ing. Boileil  oil  should  not  be  used  ;  that  found  most 
suitable  is  prepared  by  lir.st  adding  litharge  to  the  oil 
and  then  subjecting  to  a  blast  of  air  in  a  closed  tank. 
'         °  -C.  C.  H. 


Improreuients  in  the  Separation  and  Treatment  of  Fatti/ 
'ydller  from  Compounds  containing  Wool  Fat.     C  I>. 
Abel,  Loudon.      From  the   Fabrik   Cheiuisclier   Pro- 
ducte   Actien   Gesellschaft,    Berlin,    Germany.     Eng. 
Pat.  14,957,  Dec.  5,  1885.     6d. 
In  Gla.ser's  patent  (Eng.  Pat.  4992  of  1882)  are  described 
j  processes  for  the  production  of  "lanolin,"  the  combina- 
tion of  neutral  fatty  matter  from  wool  with  water,  which 
are  subsequently  separated  by  centrifugal  action.     The 
present  patentee  effects  the  separation  mainly  by  largely 
diluting  the  liquid,  or   liy   adding  to  the  dilution  soluble 
;  salts  of  the  alkaliue  earths  or  of  the  heavy  metals,  or,  in 
some  cases,  by  simple  subsidence,   or  by  all  three  pro- 
cesses combiued. — W.  L.  C 


X.— METALLUEGT,  Etfi. 


M.    Balling 


Antimony  Production  in  Biinya.  C.  A. 
Chem.  Zeit.  10,  1198—1199. 
The  author  having  recently  visited  the  new  antimony 
w'orks  at  Biinya,  now  gives  data  as  to  the  capabilities  of 
the  mines  and  works,  and  analytical  details  of  the  ]iro- 
ducts  and  by-products.  Lump  ore  is  obtained  in  small 
proportions,  and  consists  [lartly  of  antimonite,  and  partly 
of  o.xides.  By  far  the  largest  amount  of  ore  worked  uji 
here  is  that  occurring  in  graphitic  schist.  At  the  present 
rate  of  working  the  annual  iiroduction  amounts  to  '200,000 
kilos,   of  regulus,  and  140,000kilos.  of  crude  antimony  ; 


Improve meat>i  in.  the  Manufacture  of  .•ioap.  K.  Park  and 
J.  E.  Park,  Glasgow.  Eng.  Pat.  1113,  .Ian.  25,  1886. 
6d. 
Kieselcuhr,  diatomite,  or  wdiitc  peat  powder,  is  incor- 
porated w-ith  the  soap  paste  before  the  latter  solidihes. 
When  a  large  percentage  of  kieselguhr  is  used,  pipe-clay 
is  added  as  well  to  prevent  the  mixture  from  being  too 
friable.— W.  L.  C. 

Improved  Apparatus  and  Method  of  Treating  Cotton 
Waste  which  has  been,  used  bg  Lithographic  and  Letter- 
press Printers,  and  obtaining  Products  therefrom.  C. 
OXeill,  Manchester.  Eng.  Pat.  6762,  May  20,  1880. 
8d. 
A  VERric.\L  BOILEI!  of  thin  plate  is  Idled  with  the  waste, 
steam  is  blown   in,  and  the  mixed  vapours  of  water  and 
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turpentine  are  condensed  in  a  worm,  after  wliicli  the 
two  liquids  are  separated  by  the  differences  in  their 
speciKc  <;r.ivity. — W.  L.  C. 


A  Method  and  Apparatus  for  Extractinij  the  Fat  from 
Bones.  T.  Berliner,  Ohlan,  Silesia,  Germany.  Kiig. 
Pat.  11,138,  Sept.  1,  1886.     8d. 

Tins  patent  contain!-  the  drawing  of,  and  description  for 
workinpr,  an  apjiaratus  in  wliicli  siiiicrlieated  "  benzine  " 
vapour  IS  niado  to  act  upon  the  bones  in  order  botli  to 
dry  lliem  and  to  extrnct  their  fat  simultaneously.  The 
vapour  employed  is  tliat  arising,'  from  the  evaporation  of 
the  solution  produced  in  a  previous  operation,  an<l  the 
superheater  is  an  iron  vessel  fed  with  superheated  steam 
or  air.  The  benzoline  (petroleum  spirit)  vapour  may  be 
introduced  either  above  or  below  the  material  to  be 
extracted. — W.  L.  C. 


XIL— PAINTS,  TARNISHES,  AND    RESINS. 

L'nioltn.     C.    D.   Abel.      Eng.    Pat.    14,957,   Dec.    5, 
1885.     (id. 

This  patent  relates  to  some  modifications  upon  the 
process  described  in  a  previou.s  patent  (Eng.  Pat.  4992, 
1882),  for  the  preparation  of  "lanolin."  Instead  of 
separating  the  crude  \vo(d-fat  by  centrifugal  action,  the 
fat  uuiy  be  allowed  to  rise  to  the  surface  of  the  soapy 
liquid,  and  then  be  separated;  the  same  result  is  effected 
by  making  a  jet  of  water  play  upon  the  liquid,  also  by 
two  other  methods,  involving  the  separation  of  the  fat 
into  fatty  acids  ;  and  the  applicant  also  claims  for  the 
use  of  other  substances  than  the  alkalis  specilied  in  the 
tirst  [latent.  Notably  he  claims  for  the  use  of  bicar- 
bonates,  silicates,  boiates,  and  all  vegetable  substances 
containing  saponine,  and  for  substances  containing  pan- 
creatine, ether,  or  all  of  which,  might  be  used  for 
producing  an  emulsion  of  wool-fat. 


XIIL— TANNING,  LEATHER,  GLUE,  AND  SIZE. 

Improvements  in  Makimj  Size  or  Drcsniiuj  Material  fur 
Textile  Materials  and  Fabrics,  and  to  he  used  in 
I'olishmrj  Twine,  Strimj,  or  Cord.  A.  Hieroninuis, 
Strasburg,  Alsace.  Eng.  Pat.  15,953,  Dec.  29,  1885. 
6d. 

The  improved  size  is  made  by  boiling  meal,  which  has 
been  used  with  eggs  for  tawing  skins,  with  four  times  its 
weight  of  water.  An  equal  weight  of  .scraps  of  kid  or 
other  skin  is  boiled  in  about  si.v  times  its  wei»ht  of 
water  and  the  filtered  solution  thoroughly  mi.\ed  with 
the  meal  jiaste.  A  little  suitable  antiseptic  may  be 
added.— B.  H.  ^ 


An  Imjrroved  System  of  Taiiuinrj  Hides  and  Skins  b]/ 
Continuous  Application  of  Litjiiors,  and  yciv  Mode  nf 
Sitspendimj  and  Liftimj  Hides  and  S/.insin  "Shftini/ 
Frames"  irhilc  in  Process  of  Ta/ininf/.  T.  Braiii, 
London.     Eng.  Pat.  7274,  May  31,  ISSli.     lid. 

This  consi.sts  of  a  "round"  of  any  suitable  number  of 
pits  connected  together  so  that  liquor  introduced  into  the 
first  pit  traverses  the  series.  The  fresh  li(iuor  fiows  from 
a  raised  cistern  through  a  pipe  ending  in  a  circular 
chamber  at  the  centre  of  the  liottom  of  the  pit,  and  issues 
into  the  pit  througli  equidistant  aiiertures  rouml  the 
sides  of  the  chamlier.  A  pipe  connects  the  top  of  this  pit 
with  a  similar  arrangement  in  the  ne.xt  ])it,  and  so  on 
through  the  series.  The  hides  are  hung  on  swivel  hooks 
attached  to  laths  fixed  in  a  frame.  This  frame  rests  on 
a  groove  round  the  top  of  the  jjit,  and  can  be  raised  by 
suitable  machinery  with  the  hides  and  shifted  from  one 
pit  to  auother.  Perforated  rods  are  suspended  between 
the  hides  to  keep  them  apart  and  allow  free  access  of 
liquor.  The  rate  of  How  of  the  liquor  through  the 
series  of  pits  can  be  regulated  as  found  necessary. 

— B.  H. 


XIY.— AGRICULTURE,  MANURES,  Etc 

Further  Disintegration  of  Thomas-Phosphate  Slag  wider 
tlie  Influence  of  the  Atmos2)here.  E.  Jensch.  Cheni. 
Zeit.  10,  1271. 

SI^■f■^;^Vagner  (Darmstadt)  has  .shown  that  the  solubility 
of  the  phosphoric  acid  in  basic  cinder  from  the  Thomas 
process  increases  with  the  fineness  of  the  slag,  it  has 
been  stipulated  by  agriculturists  to  reduce  the  cinder  by 
grinding  to  the  finest  possible  condition.  As  this  opera- 
tion necessarily  increases  the  price  of  the  cinder  the 
antlior  made  a  series  of  experiments,  the  object  being  to 
save  this  extra  expenditure.  He  found  that  coarsely- 
ground  slag  disintegrates  still  further  under  the 
inlluence  of  the  atmosphere,  so  that  by  exposing  it  to 
the  air  for  a  few  weeks  the  additional  grinding  operation 
may  be  abandoned. — D.  B. 


Use  of  Phosphoric  Acid  as  Addition  to  Manure  Lirntors 
instead  of  Sulphurir  Acid.  K.  II.  Xeuller.  Cliem. 
Zeit.  10,  1272. 

Fkesenivs  states  that  potassium  ])hos]ihate  is  a  highly 
active  an<l  valualile  manure,  a  statement  which  is  con- 
firmed by  H.  and  E.  Alliert,  of  liiebrich-on  thc-Khine,  in 
a  series  of  experiments  with  potassium  phosjihate 
extended  to  market  gardens  and  vineyards.  In  a 
recent  communication  the  author  g.ave  an  account  of 
some  experiments  made  with  ammonium  phosphate,  the 
results  being  very  satisfactory.  It  is  now  shown  that 
farmers  can  procure  a  considerable  portion  of  the 
pota.ssium  and  ammoniuui  phosphate  they  need,  by 
adding  phosphoric  acid  to  the  manure  liquors  instead  of 
sulphuric  acid. — D.  B. 


Improvements  in  the  Treatment  of  Phospharttic  Slag. 
A.  Bobrownicki,  London.  Eng.  Pat.  948,  Jan.  21, 
1886.     Gd. 

The  object  of  this  invention  is  to  reduce  Thomas-slag  to 
a  state  that  will  admit  of  its  being  used  as  a  fertiliser. 
To  this  end,  the  ])owdered  .slag  is  moistened  with  water 
and  treated  with  concentrated  sulphuric  acid,  stirring 
the  materials  to  produce  an  intimate  mixture,  while  at 
the  same  time  water  is  added  for  supplying  the  requisite 
water  of  combination  and  creatin"  the  heat  necessary 
for  the  reaction.  In  place  of  sulphuric  acid,  soluble 
bisulphates  may  be  used,  neutral  sulphates  being  thus 
formed,  which  are  recovered  by  lixiviation. — S.  H. 


XV.— SUGAR,  GUMS,  STARCHES,  Etc. 

The  Decomposition  of  Milk-sugar  bij  Dilute  Hydrochloric 
Acid.  M.  Conrad  and  M.  Guthzeit.  Ber.  19,  2575— 
2576. 

Milk-sugar,  when  acted  upon  by  dilute  acid,  has  long 
been  known  to  yield  acetopropionic  acid  and  formic  acid. 
The  authors  have  now  determined  the  action  quantita- 
tively, in  the  same  manner  as  in  the  preceding  experi- 
ments (this  Journal,  vol.  v.  36).  Milk-sugar  was  heated 
with  9 — 10  per  cent,  hydrochloric  acid  for  17  hours  with 
an  inverted  condenser  in  a  salt  bath.  The  results 
oljtained  are  given  in  Table  A  on  next  page. 

From  former  experiments  on  dextrose  and  galactose 

the  authors  obtained  the  following  numbers  : — 


)  Dextrose,  5'2-5grm6 4-7ti  ....  14-52  ....  15-53  ....  6-51 

(  Galactose,  j'.'-ogrms 8-JO 16-60  11-22 5-10 

=  Milk-sugar.  lOSgrms 13-16  ....  31-12  ....  29-75  ....  11-91 

Whilst  from  the  above  results  were  calculated  : — 

Milk-sugar,  lOSgrnis 18-03  ....  27-70  ....  31-20  ....  12-13 
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The  number.s  for  luimin  substances  and  unchanged 
sugar  do  not  agree  very  clohely,  but  tliose  for  acetopro- 
pionic  acid  and  formic  acid  aj;ree  as  well  as  can  be 
expected  from  the  method  employed,  and  show  clearly 


The  methods  used  for  the  determinations  were  exactly 
the  same  as  in  the  above-quoted  paper.  The  results 
with  dilute  sulphuric  acid  are  given  in  Table  I. 
These    numbers   calculated    for    52'6grms.   of  dextrose 


TABLE    A. 


Substances  Taken  (in  qrammes). 

Decomposition  Products  (in  ouammes). 

Milk-sugar 

with  Water 

ofCrystallisiition. 

Wiiter. 

Hydrochloric 
Acid. 

Huiiiin 
.Sutistances. 

Unchunged 
Sugar. 

Acctoiirojuonic 
Aciil. 

Formic  Acid. 

1 

2 

3 

21 
21 
10-5 

50 
50 
50 

4-87 
5-00 
1-87 

3-68 
3-91 
1-GO 

3 -54 
not  doter. 

6-29 
5-80 
3-32 

2-39 
2-24 
1-33 

in  what  manner  dextrose  and  galactose  are  formed  by 
the  decomposition  of  milk-sugar.  The  following  num- 
bers show  the  beliaviour  of  equivalent  amounts  of 
diflerent  carljohydrates  with  9 — 10  per  cent,  hydrochloric 
acid  when  heated  for  17  hours  : — 


100  Cane-sugar  yield     

100  Milk-sugar  (anhydrous) 

105  Dextrose  

105  Levulose 

105  Galactose    

105  Arabinose   


a  u 

w| 

1 

1^ 

18-9 

20-6 

33-2 

13.8 

18-0 

27-7 

31-2 

121 

9-5 

29'0 

311 

13-1 

21-3 

- 

39-6 

17-6 

16-8 

33-2 

28-4 

108 

43-0 

12-4 

4-2 

and     levulose — i.e.,     the    quantities    corresponding; 
lOOgrms.  cane-sngar,  gave  the  following  : — 


3  to  M  aS  •= 

f Dextrose,  52-6griii3 0-83  ....  43-70  ....    278  ....  1-21 

I  Levulose,  52-6grm3 1378 —      1678  6'40 

= Cane-sugar,  lOOgrmg 14'Cl  ....  4370  ....  19-56  ....  7-67 

These  numbers  agree  very  closely  with  those  found 
in  the  former  experiments  with  cane-sugar.  The  mean 
of  live  experiments  was : — 


-G.  H.  M. 


Actian  of  Dilute  Acids  on  Dextrose  and  Levulose.     M. 
Conrad  and  M.  Guthzeit.     Ber.  19,  •2569— -2574. 

TOLLEN.S  and  Grote  have  shown  that  when  sucrose  is 
decomposed  with  dilute  sulphuric  or  Iiydrochloric  acid, 
the  greater  portion  of  tlie  acetopropionic  acid  formed 
comes  from  the  levulose,  since  dextrose  when  decomposed 
with  these  acids  only  yields  very  slight  traces  of  aceto- 


n 

43-3 


17-5 


Cane-sugar,  lOOgrnis lG-6 

It  is  thus  seen  that  the  greater  part  (9-4  per  cent.)  of 
the  humin  substances  and  acetopropionic  acid  (85  per 
cent.)  formed  by  the  decomposition  of  cane-sugar  with 
dilute  sulphuric  acid  proceeds  from  the  levulose  which 
conij)letely  disappears,  whilst  about  8.3  per  cent,  of  the 
dextrose  formed  by  the  inversion  remains  untouched. 

The  action  of  dilute  hydrochloric  acid  was  examined 
in  the  .same  way.  The  results  are  given  in  Table  II.  on 
next  page.  These  numbers  calculated  for  5'2  tlgrms. 
of  dextrose  and    levulose    gave    the    following  results. 


T  A  B  L  E     I. 


Substances  Taken  (in  qrammes). 

Decomposition  Products  (in  grammes). 

Sugar. 

-Water.               ^"JSlJ"'' 

Humin 
Substances. 

Unchanged 
Sugar. 

Acetopropionic 
Acid. 

Formic  Acid. 

Dextrose .! 

Levulose -. 

10-5 
'0-5 
10-5 
10-5 

50                     3-50 
25                      1-75 
25                      1-81 

20           1           171 

0-13 
0-20 
2-60 
2-90 

8-51 
8-S7 
trace 

0-51 
0-56 
3-50 
3-20 

0-25 
0-23 
1-3-! 
1-25 

propionic  acid.  Tiiey  also  found  that  there  is  a  relation- 
ship between  the  formation  of  this  acid  and  the  separa- 
tion of  humin  subslances.  The  authors  conhiuied  this 
in  their  experiments  (m  cane  sugar  [Ber  18,  4.'i9),  in 
which  they  found  a  large  percentage  of  dextrose  remained 
unacted  upon.  In  order  to  again  conlirm  this  action,  the 
authors  acted  upon  quantities  of  dextrose  and  levulose 
corresponding  t.i  aOgrms.  cane  sugar  for  17  hours  with 
the  same  quantities  of  acid  and  water  as  before.  Levu- 
lose could  unly  be  iiulirectly  used,  since  it  is  most  dillicult 
to  obtain  pure.  luulin,  which  is  completely  converted 
into  levulose  by  the  action  of  dilute  acids,  was  employed. 


which  agree  closely  with  those  formerly  found  for  cane- 
sugar  :— 


j  Dextrose.  52-6grn>3. 
i  Levulose,  52-6grnis. 


4-76 
10-65 


11-52 


0?i 

y 

%< 

a 

< 

f■^ 

15-53  .. 

..  6-51 

16-28  .. 

..  8  78 

=  Cane-sugar,  lOOgrms 15-11 


14-52 


34-81  ....15-29 
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Dextrose  gives  with  8 — 10  per  cent,  of  hyilrocliloric  acid 
nearly  as  much  acetDpropionic  aciil  as  leviilose,  whilst 
with  7 — S  per  cent,  of  sulphuric  aciil  it  is  almost 
iintoudied.  The  proportion  between  acetopropionic 
and  formic  acids  is  nearly  the  same  in  all  the  decompo- 
sitions— viz.,  1  :  "2  35.  Tlie  amount  of  liumin  substances 
formed  by  acting  upon  lOOgrms.  cane-sugar,  with 
sulpliuric  and  hydrochloric  acids  respectively,  is  almost 
the  same,  but  with  the  former  acid  only  5'7  and  with 
tlie  latter  acid  .'iO'S  of  the  total  amount  is  foruied  from 
de.Ktro.se.  10'.")grnis.  of  dextrose  heated  with  oOcc.  con- 
centrate<l    hydrochloric   acid    yielded    4v5grms.     humin 


XVL— BREWINe,  WINES,  SPIRITS,  Etc. 

An  IniprOL'ed  Methtid  of  Airdtinr/  and  Aftiiiipemtiyig 
fl'iirts  and  af/ier  Liquors,  and  securing  a  pure 
t/cr/nlc>:s  Atiiiosp/iere  wherein  to  curry  on  Fermenta- 
tion. T.  P.  Chittenden,  London.  Eii".  Pat.  14  868 
Dec.  3,   1885.     8d. 

.V  FI'LL  description  with  drawings  of  an  a])p:iratns  for 
cooling  and  fermenting  beers,  worts,  and  otlier  liipiids 
in  closed  vessels  supplied  with  germless  filtered  air  ; 
also  for  aerating  and  atteniperating  worts   with  germ- 


TABLE    II. 


SuMiANCKs  Taken  (in  obammesI. 

Decomposition  Products  (ik  orammes). 

Sugar.                      Water.                      HCl. 

Humin 

Substances. 

Unchanged 
Sugar. 

"^"'Acid.'""''      ''"■•'""^  Acid. 

Dextrose - 

Levulose J 

'■1 

lOo                          50                         1-42 
10-5                          50                         4-78 
lO'o                          50                         4  34 
lOo           1          100                      o-no 
105            i             30                       1-8" 

0  9 

10 

2*12 

2-12 

2-12 

3  07 
2-73 

310                       1-21 
310                      1-33 
3-57                      1-72 
384                      1-75 
4-0!l                        1-73 

substances,  bnt  no  acetopropionic  acid  or  any  other  acid 
was  found.  This  is  contrary  to  ToUens'  experience,  who 
found  small  quantities  of  the  former  acid.  Concentrated 
hydrochloric  acid  thus  <a(tts  very  dirt'erently  to  dilute  acid 
upon  dextrose  and  other  carbohydrates.  The  duration 
of  tlie  action  of  heat  is  also  important  in  determining  the 
nature  of  tlie  decomposition  pro<lucts,  as  Soxhlet  has 
already  shown.  It  is  important  in  the  preparation  of 
glucose  from  starch  by  means  of  acid,  that  the  acid 
s'lould  not  be  above  2  per  cent,  in  order  to  prevent  the 
formation  of  acetopropionic  acid  and  consequent  loss  of 
the  carbohydrate. — G.  H.  M. 


A  Combined  Eliminntor  and  Filter  for  Treatinq  Sugar- 
cane J uice  and  other  Liipiidf!.  A.  C.  Ewing,  Glasgow. 
Eng.  Pat.  13,792,  Nov.  12,  1SS5.     Sd. 

In  the  evaporation  of  sugar-cane  jnice  it  is  usual  to  raise 
the  whole  of  the  liquor  to  a  state  of  ebullition  and  to 
filter  through  tilter-bags  before  allowing  it  to  enter  the 
vacuum  pan.  To  shorten  this  process  a  vessel  is  used 
in  which  all  the  liquor  is  heated  as  before  to  boiling,  but 
only  the  tiq)  |)art  of  the  liquor  containing  tlie  scum  is 
allowed  to  pass  over  to  the  tilter-bags.  the  main  portion 
of  the  clear  liquor  being  drawn  ntl'  from  the  bottom  of 
the  "blow  up."  This  liquor  mixes  with  the  filtrate 
from  the  bags,  and  the  whole  is  then  taken  into  the 
vacuum  pan.  Diagrams  and  description  of  special 
plant  required  are  given. — A.  J.   K. 


free  air.  The  original  must  be  consulted  for  details  of 
the  process  and  apparatus  employed. — G.  H.  M. 

Improvements  in  the  Manufacture  of  Finings  for  Sour 
Beer,  Brewers'  IVnste  and  Returns.  A.  W.  tiillman 
and  S.  Spencer,  Soutliwark.  Eng.  Pat.  15,063,  Dec. 
8,    1885.     6d. 

Thk  patentee  claims  the  use  of  a  solution  of  cntch 
(catechu)  either  in  water  or  dilute  acids  for  fining, 
returns,  etc. — G.  H.  M. 


XVIL-CHEMISTRT    OF    FOOBS,    SANITARY 

CHEMISTRY,  DISINFECTANTS,  Etc. 

(.1)    CHEMISTRY  OF  FOODS. 

Improvements  in  a  Method  of  Preserving  Animal  and 
Vegetable  Food  and  Liquids.  B.  H.  Thwaite,  Liver- 
pool.    Eng.  Pat.  14,552,  Nov.  27,  1885.     6d. 

In  this  specification  reference  is  made  to  Eng.  Pat. 
16,565,  1884,  certain  modifications  h.aving  been  intro- 
duced by  the  inventor. — E.  G.  C. 


The  Improved  Utilisation  of  Lime  and  other  Calcareous 
Material  tmpreijnatcd  with  Saccharine  Matter.  A. 
G.  Wass,  Berraoiidsev.  Eng.  Pat.  9992,  Aug.  4,  1886. 
6d. 

LliME  and  calcareous  matter  which  has  been  used  in  the 
filtration  of  sugar  grailually  becomes  unlit  for  use,  and 
forms  a  waste  product  which  it  is  tlie  oliject  of  this 
patent  to  utilise.  The  calcareous  material  impregnated 
with  suirar  and  other  organic  impurities  is  heated  in  a 
closed  kiln  until  all  the  organic  matter  is  carljonised. 
The  moss  is  then  allowed  to  cool  in  the  absence  of  air, 
and  the  resulting  black  material  is  found  to  be  useful  for 
various  purposes,  such  as  forming  the  lio<ly  of  blacking, 
paint,  or  ink;  also  as  a  disinfectant  and  as  a  fertiliser 
or  manure.  \  convenient  temperature  for  olitaining  a 
good  black  is  found  to  be  about  ilOO'  F.  By  using  a 
lower  temperature,  or  by  admission  of  a  little  air,  undjer 
and  grey  colours  are  respectively  obtained.  — A.  .J.  K. 


Imjjrovements  in  the  Prcserration  of  Alimcniari/  Sub- 
stances, and  in  Apparatus  therefor.  V.  Tribonillet 
and  E.  Husson,  Paris.  Eng.  Pat.  15, ,599,  Dec.  IS, 
1885.     8d. 

Ye.s.sel.s  containing  the  alimentary  substances  to  be 
preserved  are  heatcil  by  means  of  injected  steam  or 
heated  gas. — E.  (;.  C. 


{B)    SANITARY    CHEMISTRY. 

Improved  Means  and  Appliances  connected  with  the 
Separation  of  Liquids  from  Semige  and  lihc  Matters, 
in  what  are  Irnmil  Fi/ter-/iresses.  ,1.  .A.  Dr.ake  .and 
R.  Muirhead,  .Maidstone.  Eng.  Pat.  15,402,  Dec.  15, 
1885.     6d. 

The  filtering  Miedium  descril)ed  in  Kng.  Pat.  10,143, 
.\ug.  27,  1885,  by  the  same  authors,  and  which  cmi- 
sisted  of  cocoa  nut  fibre,  coir  or  b.ass,  is  rendered  more 
adapted  to  the  luirjiose  by  being  coated  or  incorpDrated 
witli  a  porous  material— c.jr.,  sand,  burnt  clay,  ]iowdered 
luicks,  (0-  charcoal.  This  may  be  retained"  within  the 
filtering  mat  by  coating  the  plates  with  tar,  or  adhesive 
substances,  by  scouring  their  surfaces  (u-  jiroviding  ]iro- 
jections  thereon. — C.  C.  II. 
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Improvements  in  the  Methml  of  Trrnfinij  Sewage  rind 
other  Polluted  Waters.  J.  Bannelir,  Devon.  Kng. 
Pat.  8874,,  July  7,  1886.     8il. 

The  coarser  matter  is  first  separated  from  the  sewage 
by  a  Hxeil  screen,  the  more  finely-divided  suspended 
matter  being  afterwards  separated  by  a  sloping  screen, 
the  meslies  of  which  are  kept  free  by  a  reciprocating 
frame  of  triangular  bars.  The  sludge  falls  therefrom 
into  .1  receiving  well,  from  which  it  is  pushed  by  a 
scraper  into  a  desiccating  chamber  provided  with 
mechanical  rakes,  where  it  is  dried  by  a  current  of  liot 
air  passing  over  the  surface  and  steam  heat  from  below. 
The  partially  clarified  sewage  is  filtered  through  cells, 
the  walls  of  wliich  are  formed  of  carbonised  sawdust. 
____  -C.  C.  H. 

Improvements  in  the  MaHiifarlure  oj  Filterinij  Medio  for 
use  in  the  Purification  of  Lirjitids  and  Gases.  F. 
Candy,  Middlesex.     Eng.  I>at.  179."!,  Feb.  fi,  1886.     6d. 

IrON.stoxe  having  combiue<l  carbon  in  its  constitution 
is  heated  in  a  suital)le  vessel,  kiln  or  chamber,  air  not 
being  allowed  free  acce.ss  to  the  int-erior  tliereof.  Wlien 
vapour  ceases  to  pass  ort,  and  the  gaees  have  been  nearly 
or  (juite  driven  ofl',  the  chamber  and  contents  are  allowed 
to  cool,  and  the  carbonised  ironstone  is  now  disinte- 
grated, if  necessary.  ^E.  G.  C. 


Improvements  in  the  UtilisnUon  of  BUiod from  Hlaucjlder 

Houses  in  and  for  the  Preparation  of  Food  and  Drink 

for    Man   and    Cattle,    and   other    Animals.      H.     1'. 

Madsen,  Middlesex.     Eng.  I'at.  10,995,  Aug.  "28,  1S86. 

4d.         '  ■       ,       .       , 

The  blood  fresh  from  the  animal  is  treated  with  salt  and 
saltpetre,  with  or  without  ginger,  while  stirring,  and 
then  filtered.  In  the  prepar.alions  of  food  from  blood, 
the  cleansed  blood,  mixed  with  albumen  or  not,  is 
exposed  to  heat  for  the  purpose  of  producing  lilood-meal. 
Various  improved  foods  can  be  made  from  the  cleaned 
blood  and  blood-meal,  here  referred  to. — E.  G.  C. 


Improvements  in  Machines  for  Dnjinrj  and  Powdering 
Blood,  Town  Seuxa/e,  or  other  Material.  A.  Forest 
and  W.  Welsh,  Manchester,  Eng.  Tat.  11,409,  Sept. 
8,  1886.     6d. 

The  improvements  consist  of  Hexihle  springs  attached  to 
the  revolving  arms  of  cylindrical  drying  machines  with 
scrapers  attached. — E.  G.  C. 

Tlie  Application  and  Use  if  Carbon  in  the  Compression 
of  Seiraife  Slud(/e.  G.  H.  Leane,  Westminster.  F^ng. 
Pat.  11,820,  Sept.  17,  ISSti.     4d. 

The  patentee  proposes  to  substitute  porous  carbon,  such 
as  is  mannfactured  from  Kimmeridge  shale,  for  the 
caustic  lime  at  present  used  to  render  sewaije  sludge 
pressable.  F>om  2  to  4cwt.  of  carbon  is  sufiicient  to 
treat  one  ton  of  compressed  sludge. — C.  C.  H. 


A  Treatment  of  Excreta  and  Seicaije  Sludijc  for  Pro- 
duction of  Manure.  J.  H.  Barrv,  Clapton.  Eng. 
Pat.  11,883,  Sept.  IS,  18S6.     4d. 

The  liquid  part  of  the  sludge  is  first  separated  by  filtra- 
tion in  a  tall  tank  having  a  porous  bottom,   or  by  means 


of  a  eentrifugnl  machine  ;  it  is  then  distilled  to  separate 
the  ainmoniacal  pnulucts.  The  liquid  residue  from  dis- 
tillation is  treated  with  lime,  and  the  ]u-ecipitated  nuitters 
settled  out  ;  the  eHliieut  is  purilieil  by  filtration  through 
charcoal  or  earth.  The  soliil  matter  seiiarated  from  he 
sludge  is  then  incorporated  with  the  amm(miacal  is- 
tillate  and  the  precipitate  from  the  lime  treatment,  and 
the  whole  finally  dried  by  exposure  on  large  surfaces  to 
a  current  of  hot  air. — C.  C.  H. 


Improvements  in  the  Manufacture  of  Filterinij  Materials 
and  Precipitant^.  Frank  Candv,  Middlesex.  Eng. 
Pat.  2517,  Feb.  20,  1886.     6d. 

The  filtering  materi.al  is  manufactured  by  granulating 
carbonised  natural  mixtures  of  clay  anil  carl>onaceous 
matter,  removing  iron  and  alumina  therefrom  hy  boiling 
the  granules  in  mineral  acid,  separating  them  from  the 
acid,  and  rinsing  and  boiling  them  with  water,  in  order 
to  remove  any  absorbed  acid  and  salts  ]iroduced.  The 
precipitant  consists  of  a  jiowder  made  by  mixing 
•  together  the  pulverised  "carbonised  material"  and  an 
acid  liquor  containing  iron  and  alumina,  and  boiling  the 
mixture  to  dryness.  — E.  G.  C. 


XYIIL-ELECTRO-CHEMISTRY. 

A  Neic  or  Improved  Process  and  Apparatus  for  Separat- 
inij  Compounds  of  Metals  bi/  Electroli/sis.  L.  Elmore, 
New  York.  U.S.A.  Eng.  Pat.  156.5',  March  27,  188.S. 
2d. 

Thi.s  invention  consists  in  the  u.se  of  a  hollow  conduct- 
ing anode  to  contain  the  compound  to  be  operated  upon. 
Thus,  if  copper,  silver  and  gold  are  to  be  separated,  the 
copper  and  silver  will  be  dis.solved,  i)ass  through  the 
anode,  if  [lorous,  and  be  deposited  or  precipitated  in  tlie 
outer  cell.  If  the  anode  is  not  porous,  the  dissolved 
copper  anil  silver  are  withdrawn  hy  suitable  means  and 
separated  in  any  of  the  ordinary  ways. — E.  T. 


An  Improved  Method  of  and  Apparatus  for  the  Working 
of  Metals  and  Metalloids  Inj  tlie  Direct  Application 
of  Electric  Currents.  N.  de  Benardos  and  S. 
Olszewski,  St.  Petersburg.  Eng.  Pat.  12,984,  Oct.  28, 
1 885.     Is.  3d. 

Thi.s  invention  consists  in  methods  of  applying  the  heat 
of  the  voltaic  arc  to  various  mechanical  operations.  Thns, 
if  a  bar  of  metal  is  to  be  divided,  an  arc  is  formed 
between  the  metal  and  a  movable  carbon  pencil  ;  the 
metal  is  melted  in  the  path  of  the  pencil,  and  the  bar 
eventually  divided.  Methods  are  described  for  joining 
together,  riveting,  and  forging  substances  ;  also  for 
coating  bodies  with  different  metals  and  producinj; 
metallic  inscriptions  by  the  introduction  of  the  desired 
substance  into  the  arc. — E.  T. 


A  Neu-  or  Improved  Galvanic  Pattern  with  Apiparatus 
for  Aufoinatiralli/  siipplyinij  Liquids  thereto.  W. 
A.  Barlow.  F^rom  M.  Sappev,  Paris.  Eng.  Pat. 
13,422,  Nov.  5,  1885.      Is.  Id. 

This  invention  consists  of  apparatus,  automatically 
regnlatcd  by  a  system  of  electro-magnets,  for  supplying 
exciting  and  depolarising  liquids  to  a  specially  construc- 
ted galvanic  battery. — B.  T. 


Improvements  in  Voltaic  Batteries.  .J.  P.  Rees  and  T. 
D.  C.  Parker,  London.  Eng.  Pat.  13,694,  Nov.  10, 
1885.     8d. 

To  counteract  the  effects  of  endosmo.se,  porous  jiots 
provided  with  overflow  spouts  are  used,  the  superfluous 
liquid  flowing  away  by  means  of  these  spouts  into  a 
suitable  receptacle.  The  porous  ])nts  and  zinc  [dates  are 
.so  supported  as  to  be  capable  of  being  lifted  out  of  the 
exciting  liquid  when  the  battery  is  not  working. — B.  T. 

An.  Improrement  in  Manganese  Voltaic  Batteries.      B. 
I     Pell,  London.     Eng.  Pat.  15,285,  Dec.  12,  1885.     4d. 

In  mang.anese  cells  as  at  present  constructed,  agglomer- 
ated blocks  present  only  a  small  surface,  while  porous 
cells  are  apt  to  Ijreak  or  become  clogged.  The  inventor 
therefore  confines  granules  of  carbon  and  manganese  in 
a  vessel  pierced  with  small  holes  or  slits,  winch  allow- 
free  passage  of  the  liquid  only. — E.  T. 


Improvements  in  Cells  for  Generating  Electrieili/  bg  means 
of  Hydrogen.  .1.  A.  Kendall,  Middlesborongh.  Eng. 
Pat.  15,105,  Dec.  9,  1885.     8d. 

iNSlliE  the  electrodes  or  metallic  tubes  is  jdaced  a  core 
of  porous  material  which  will  rcsLst  the  heat  at  which 
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the  battery  is  worked.  Cores  inav  be  constructed  from 
almost  any  fire-resisting  eaitliy  ntatter  not  reducible  by 
hydrogen  at  the  temperature  enijiloyeil. — li.  T. 


Iiiiprovoiicii/x  in    Primary    Electric    Batteries.      G.    F. 
Rose,  London.     Eng.  Pat.  T0'2S,  May  25,  1886.     6d. 

In  this  batteiy,  which  is  a  (ionl)le-flni(I  one,  the  outer 
cell  contains  one  or  more  carbon  electrodes  in  a  solution 
of  bichromate  of  potash  and  sulphuric  acid,  and  the 
porous  cell  the  /iuc  electrode  in  neutral  or  acidulated 
water.  The  zincs  are  attached  by  cords  to  a  roller 
provided  with  a  handle,  which,  when  turned,  withdraws 
them  from  the  liquid  ;  the  roller  is  retained  in  position 
liy  a  ratchet  and  pawl.  A  layer  of  niercury  is  sometimes 
added  in  the  porous  cell.  — E.  T. 


Improvements  in  Primary  and  Secondctri/  Batteries.  V 
Bailly,  Ermont,  France.  Eng.  Pat.  11,823,  Sept.  17, 
1886.     Sd. 

Electrodes  are  formed  of  masses  of  lead  wool  bound 
together  by  strips  of  lead  cut  at  the  sides  to  produce 
fringes.  The  latter  lessen  the  internal  resistance,  and 
avoid  the  necessity  for  numerous  soldered  joints  where 
several  electrodes  are  used.  To  prevent  tlie  straps 
being  eaten  through  at  the  surface  of  the  liquid,  they 
are  in  some  cases  brought  out  at  tlie  sides.  When  zinc 
electrodes  are  employed,  they  are  in  the  shape  of  a  stitf 
amalgam  dijjping  into  a  little  mercury.  The  electrodes 
may  be  used  in  various  positions  and,  if  required,  separa- 
ted by  various  porous  bodies.  The  containing  cell 
consists  of  one  vessel  inside  another,  from  which  it  is 
separated  by  a  material  not  acted  upon  by  acids.— E.  T. 


A  New  and  Useful  Composition  of  Matter  to  be  used  as 
an  Electric  Battery  Excitant.  E.  D.  Kendall,  Brook- 
lyn, U.S.A.     Eng.  Pat.  10,.")3G,  Aug.   17,  1886.     4d. 

This  composition,  termed  "Solid  Battery  Excitant," 
consists  of  a  bi-sulphate  or  bi-sulphates  of  an  alkali  or 
alkalis,  or  sulphuric  acid,  or  both,  in  combination  with 
chromic  acid.  The  composition  may  be  conveniently 
prepared  by  mi.\ing  together  Ijichroniate  of  potash  and 
sulphuric  acid. — B.  T. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Improvements  in.  the  Construction  of  Boilers  or  other 
Vessels  used  in  the  Conversion  of  Wood;/  or  other  Fibres 
into  Pulp  for  the  Manufacture  of  Paper  or  other 
Articles  prepared  from  Pulped  Fibres.  A.  jSIcDougall, 
I'enrith.     Eng.  Pat.  4.")69,  April  14,  1885.     Gd. 

To  obviate  the  inconveniences,  by  the  use  of  lead-lined 
iron  or  steel  boilers,  in  consequence  of  the  unequal 
expansion  and  contraction  of  the  two  metals  by  alternate 
heating  and  cooling,  the  boilers  are  constructed,  accord- 
ing to  this  invention,  with  a  packing  of  felt  or  other 
elastic  and  compressible  material  between  the  interior 
leaden  vessel  and  exterior  iron  or  steel  jacket.  When 
the  interior  leaden  vessel  is  expanded  by  heat  and  steam 
jiressure  the  compressible  packing  yields  to  such  expan- 
sion. Also,  in  the  cooling,  the  packing  prevents  rupture 
of  the  lead.  The  compressible  packing  may  be  composed 
of  caoutchouc,  felt,  tlocks,  coir,  cork, "  asbestos,  etc. 
Another  improvement  consists  in  the  construction  of 
the  outer  iron  or  steel  ve.ssel  in  flanged  sections,  drawn 
together  and  fixed  in  position  over  the  packing  sur- 
rounding the  leaden  vessel  by  .screw^  bolts  or  other  suit- 
able means. — W.  L).  B. 


Improvements  in  the  Manufacture  of  Pulp  or  "Half 
Stuff,"  utilisinri  Waste  or  Refuse  Materials.  F.  d. 
Morton  and  N.  Salamon,  London.  Eng.  Pat.  \Z  02'' 
Oct.  20,  1885.     Gd.  '       ' 

This  invention  relates  to  a  method  of  preparing  pulp  bv 
boiling  waste  vegetable  fibres  such  as  jute,  gunny,  etc.", 


previously  leased  out  by  any  suitable  machinery,  in 
weak  alkaline  lyes  at  atmospheric  pre.«sure,  and 'sub- 
sequently bleaching  with  calcium  hvpochlorite. 

— E.  J.  B. 


XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENCES 
AND  EXTRACTS. 

Preparation   of  Vanillin  front   Metachlorojxiranitrohrn- 
:aldehi/de.    L.  Landsberg.    Dingl.  Polyt.  .1.  262,  139. 

It  is  proposed  to  convert  metacbloroparanitrotoluene 
into  chloronitrobenzyi  chloride  or  bromide,  and  treat  the 
latter  with  lead  or  copper  nitrate  in  onler  to  obtain 
metacbloroiiaranitrobenzaldehy  de.  On  treating  this  alde- 
hyde with  an  alkaline  methylate  or  hydroxi<le  dissolved 
in  methyl  alcohol,  tbechlorine  is  replaced  by  the  methoxyl 
grouj),  with  formation  of  metamethoxyjiaranitrobenzal- 
dehyde.  The  same  compound  is  obtained  when  the 
chlorine  in  metachloroparanitrobenzaldeliyde  is  replaced 
by  bydroxyl,  and  the  resultant  hydroxynitrobenzalde- 
hyde  is  converted  into  its  methyl  ether.  "  Metamethoxy- 
paranitrobenzaldebyde  crystallises  from  boiling  water  in 
white  needles,  melting  at  62^  and  is  converted  into 
vanillin  according  to  the  known  methods.  When  treated 
with  acetic  anhydride  or  sodium  acetate,  it  is  resolved 
into  metamethoxvparanitvocinnamic  acid,  melting  at 
218°. -D.  B.  

Some    Derivatives    of   Kairin.      C.  A.   Kohn.      Inaug. 
Dissert.  Erlangen,  18S6. 

The  ammonium  iodide  addition  product  of  hydroxyby- 
dromethylquinoline  gives,  on  treatment  with  solid  caustic 
potash,  metlioxyhydromethylquinoline.  The  action  of 
the  caustic  alkali  is,  in  the  first  place,  to  form  the  potas- 
sium salt  of  hydroxyhydromethylquinoline,  which  then 
undergoes  an  atomic  displacement,  when  potassium 
iodide  is  removed,  and  the  added  methyl  group  replaces, 
the  potassium  in  the  hydroxyl,  forming  tlie  methyl  ether 
of  the  original  compound.  Similarly  hydroxyhydro- 
ethylquinoline  ethiodide  yields  ethoxyliydroethylquino- 
line  previously  obtained  by  Otto  Fischer.  Both  the 
above  compounds  combine  readily  with  alkyl  iodides, 
forming  crystalline  bodies,  which,  when  treated  with 
moist  silver  oxide,  yield  tlie  corresponding  ammonium 
bases.     These  behave  quite  normally  on  heatiu";. 

Benzyl  chloride  also  forms  an  addition  product  with 
kairin,  which  is  decomposed  by  caustic  potash,  with  the 
formation  of  a  substance  which  was  jiroved.  by  treating 
hydroxybydromethylnuinoline  with  benzylchloride,  to  be 
the  benzyl  ether  of  kairin  ;  thus  proving  that  by  the 
action  of  caustic  alkali  on  the  kairin  ammonium  iodides 
it  is  actually  the  added  group  that  undergoes  displace- 
ment. 

Kairin  treated  with  sodium  acetate  and  acetic  anhy- 
dride yields  acethydroxyhydroethylquinoline  (acetyl 
kairin),  a  boily  possessed  of  feebly  basic  properties,  on 
which  account  it  was  of  no  value  as  an  antipyretic.  The 
physiological  properties  of  benzoyl  kairin  were  not  inves- 
tigated, for  a  similar  reason.  Hydioxyhydroquinoline 
heated  with  ethylene  bromide  in  closed  tubes  gives 
hydroxyliydroetliylenequinoline,  a  body  in  which  two 
quinoline  groups  are  linked  together  by  the  bivaleiit 
residue  — CH^-CHj—.  It  is  a  white  crystalline  sub- 
stance, both  the  acid  and  basic  properties  of  which  are 
weak.  The  physiological  action  of  this  body,  owing  to 
its  constitution  ap|iroaching  th.-it  of  the  quinine  alkaloids 
somewhat  more  closely  than  that  of  kaiiin  iloes,  is  of 
interest.  It  acts  as  a  feluifuge,  but  its  action  is  far 
weaker  than  that  of  kairin — a  fact  due,  in  all  iirol>abili(y, 
to  its  feebler  basic  properties.  It  appears  that  the 
relative  activity  of  these  febrifuges  bears  a  due  pioportion 
to  their  basicity. 

Of  many  kairin  derivatives  prepared  since  the  discovery 
of  this  Ixidy  by  O.  Fisclier  (ISSI ),  none  have  proved  of 
greater  etfii'iency  as  antipyretics  than  kairin  itself. 
Kairin  has  been  applieil  with  success  as  a  febrifuge,  ami 
is  still  employed  as  such.  The  introduction  of  antipyrin 
has,  however,  greatly  restricted  its  use.  The  advantage 
to  be  claimed  for  kairin  is  that  it  reduces  the  temperature 
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of  tlie  boily  more  ia]iiilly  than  antipyiin,  ami,  tlicipfore, 
is  of  special  value  in  extreme  cases  in  which  the  latter 
would  he  of  less  avail. — C.  A.  K. 


Some  Siilistaiicoi  coiitai/ird  in  f/i>-  J'o,,t  nf  Ifi/diristis 
CaiiiKlnisit..  M.  I'reund  and  W".  ^Vill.  lier.  19, 
2797- 2S03. 

I'ERRINS  described  an  alkaloid  which  he  found  together 
with  l)erberine  in  the  root  of  Hydrastis  canadensis,  and 
named  /ti/i/ra.itiiir.  The  authors  iirejiared  this  substance 
by  extractiuf;  the  linely-powdereil  root  witli  ether, 
evaporating  otl'  the  ether,  and  dissolving  the  residue  in 
liot  alcohol.  On  cooling,  the  alcoholic  filtrate  deposits 
hydrastine  in  a  pure  state.  Hydrastine  forms  crystals 
belonging  to  the  rhombic  system,  melting  at  132^  On 
analysis    it   gave  numbers  agreeing   with  the  formula 

C'.,„H,:,NO,,,. 

Hydrastine  acted  upon  by  methyl  iodide  yields  a  crys- 
talline compound,  melting  at  208°,  and  having  the  com- 
]iositiori  (C._...,H..,.,NO,,.)Cir;I.  decomposed  with  moist 
silver  oxide,  it  gives  a  body  crystallising  in  small  brilliant 
crystals,  melting  at  236 — 238  . 

On  oxidation  with  an  acid  solution  of  potassium 
permanganate,  hydrastine  yields  an  acid  agreeing  in  all 
respects  with  opianic  acid. 

When  heated  with  nitric  acid  of  I'.i  sp.  gr. ,  hydrastine 
yields  a  mixture  of  opianic  acid,  and  a  base  which 
greatly  resembles  cotarnine  in  its  pro]ierties.  The 
authors  consider,  from  the  beliavour  of  hydrastine  with 
various  reagents,  that  it  is  closely  related  to  narcotine. 

B}'  treating  the  residue  renuiining  after  separation  of 
berberine  and  hydrastine  witli  snl)iluiric  acid,  and  then 
with  ether,  a  neutral  substance,  not  containing  nitrogen, 
was  obtained,  which  crystallises  in  tine  needles,  melting 
at  about  ]00\-(i.  H.  M. 


M((iiiiJ'artiirr  (,f  Suhil.     I!y  Dr.  Hugo  Eckenroth.    .Arch, 
der  I'harm. 

In  a  recent  number  of  the  I'harm.  Zn'l.  a  ]>rocess  for 
the  manufacture  of  salol  was  described  by  Mr.  J!.  Fischer. 
In  studying  that  process  it  occurred  to  the  author  that 
ji/iusgene  (carbonylchloride,  COCIJ  would  be  a  much 
better  medium  for  the  preparation  of  salol.  This  body 
is"a  gas  at  orilinary  temperatures,  and  may  lie  ]n-epared 
in  various  ways,  but  most  practicably  by  passing  carljonic 
oxide  through  a  boiling  solution  of  antimony  or  phos- 
phorus pentachloride. 

Phosgene  readily  parts  with  its  chlorine  ;  for  example, 
in  the  preparation  of  ethylene  chloride  from  aldehyde  : — 
C,H^O-i-COC1,  =  C,H,CI,-fCO,,.  Another  phase  of  its 
action  is  se6n  in  the  decomposition  whicli  acetate  of 
so(lium  undergoes  when  a  stream  of  the  gas  is  passed 
through  it.  Here  tlie  acid  is  reduced  to  the  anhydrous 
state,  as  will  be  seen  from  the  following  equation  : — 
2NaC,H,0,  -f  COCl,_,  =2NaCI  -F(C,_,H,0,,)„0. 

.Similarly  alcidiols  are  reduced  to  ethers  by  phosgene  : 
for  example,  ethyl  alcohol  reacts  as  follows,  yicKling 
ethyl  chlorocarboiiate  :— C,  H^OH  +  COCl ,  ='('1.  CO! 
OC.  H- -hHCl ;  while  phenol  is  decomposed  by 
liquid  phosgene  into  phenyl  carbonate,  thus  : — 2C,.  H-OH 
-HCOCl,  =  CoH,().CO.OC,;H5-i-2HCh  The  application 
of  phosgene  to  the  prejraration  of  salol  is  based  upon  the 
following  reaction,  which  takes  place  when  the  gas  is 
passed    through   a  mixture  of    salicylate  and  phenate 

of  soda  :— C,JI^  <Qo,jXa  +<-'oHiONa  +  COCl,  =  HO. 
C„H^.CO.OC,jH,-,  -f2NaCl  +  CO,.  In  practice  molecular 
proportions  of  salicylate  and  phenate  of  soda  are 
intimately  mixed  and  placed  in  a  Hask  ])rovided  with  a 
well-litting  indiarubber  stopper  with  two  holes  in  it — one 
for  a  tube  through  which  phosgene  may  be  conveyed,  the 
other  for  an  exit  tube  about  seven  feet  long.  The  gas 
being  slowly  ]ias.sed  in,  the  beginning  of  the  reaction 
is  manifested  by  a  ccmsideriible  rise  in  temperature, 
which,  however,  falls  speedily  ;  and  it  is  necessary, 
in  concluding  the  operation,  to  heat  the  contents 
of    the    tlask     on    a    water-bath.      The    completion  of 


the  reaction  is  known  when  a  small  portion  of  the  con- 
tents shows,  on  testing,  freedom  from  phenol.  After 
this  the  contents  of  the  llask  are  further  heated  on  the 
water-bath  for  twelve  hours  ;  then  washed  free  from 
sodium  chloride  by  means  of  water,  the  salol  being 
purilied  by  repeated  crystallisation  from  alcohol,  w  hereby 
it  is  obtained  in  tabular  crystals,  melting  at  40'  C. 
When  boiled  with  a  caustic  alkali  it  yields  abundance 
of  salicylic  acid  after  the  resulting  solution  is  acidilied. 

Bromine  water  precipitates  the  salol  from  alcoholic  solu- 
tion in  the  form  of  long  needles,  which  the  author  deter- 
mined to  be  those  of  abromoderivativc.  He  dissolved  salol 
in  five  times  its  volume  of  absolute  alcohol,  and  added 
to  the  solution  bromine  in  small  (|nantities  at  a  time, 
each  jiortion  being  allowed  to  combine  lieforc  another 
was  added,  until  a  yellow  tint— which  dil  not  disappear 
in  a  short  time— was  imiiarted  to  the  liquid.  After  ten 
hours,  crystals  ofa  bromo-derivative,  C,  .,H.,03]>r.,  were 
obtaine<rand  purihed  by  crystallisation  from  alcohol. 
Thus  tlie  compound  was  obtained  in  beautiful  white 
silky  neeillcs,  melting  at  OS'.VC.  (um-orr.).  The  body  is 
insoluble  in  water,  ililticultly  soluble  in  cold,  but  easily 
.solnble  in  boiling  alcohol  and  ether.  The  author  con- 
tinues his  study  of  the  bromo-derivatives  of  salol,  as 
well  as  the  action  of  phosgene  in  the  production  of  other 
"  salols." 


Improi-eineiils  ill  the  Mitiiiifdeturc  of  Liiiiic  Acid  and 
Lactates.  A.  (1.  Brookes,  Loiuion.  From  F.  S. 
Nowell,  Boston,  U.S.A.  Kng.  Pat.  14,001,  Nov.  17, 
1885.     Gd. 

The  invention  has  tor  its  object  the  production  of  a 
lactic  ferment  and  crude  lactates  practically  imre  from 
other  ferments,  and  ccmsists  in  cultivating  lactic  fer- 
ments in  media  specially  jfavour.able  to  the  growth  of 
lactic  ferment,  but  less  favourable  to  the  growth  of  other 
ferments,  such  as  butyric,  alcoholic,  etc. 

A  medium  favourable  in  the  highest  degree  for 
lactic  fermentation  is  composed  of  1000  parts  starch 
sugar,  dextrin  or  glucose  or  milk  sugar,  (iOOO  parts 
of  water,  oOO  parts  carbonate  of  lime,  and  100  part.s 
vegetable  nitrogenous  matter  kept  at  ',1.5   to  113"  F.— T. 


Nei'-  Cuiiijioiiiids  of  Ori/anic  AU.aloids  mid  Sacelutrinc 
and  Mctliod  of  pruducinfj  the  same.  C.  Fahlberg 
and  A.  List.     Eng.  Pat.  596,  Jan.  14,  1886.    6d. 

Thk  object  of  the  process  covered  by  this  patent  is  to 
reniler  certain  alkaloids  of  objectionable  taste — such  as 
iiuinine,  strychnine,  and  nuirjihine— nuire  palatable. 
This  is  effected  by  making  an  aqueous  or  alcoholic  solu- 
tion of  saccharine  (benzoyl  sulphonic  imide,  Eng. 
Pat.  6626,  188.")),  and  neutralising  the  solution  by 
the  addition  of  the  alkaloid  of  which  a  compound  is 
desired.  The  solution  so  formed  yields  the  compound 
in  an  amorphous  or  crystalline  condition  on  evajioration  ; 
but  if  an  excess  of  saccharine  is  used,  an  easily  crystal- 
lisable  acid-salt  of  the  alkaloid  is  produced,  which 
possesses  in  a  still  less  degree  the  characteristic  taste  of 
the  alkaloid. 


XXL— EXPLOSIVES,  MATCHES,  Etc. 

The  Anali/sis  of  Explosives.      G.  Lunge.      Chem.   In<l. 
ISSG,  273. 

This  jjaper  commences  with  a  brief  review  of  the  various 
methods  which  have  recently  been  proposed  for  the  esti- 
mation of  nitrogen  in  organic  nitro-compound  explosives; 
and  the  author  points  out  tiiat  whilst  the  original  form 
of  his  nitrometer  was  perfectly  applicable  to  the  analysis 
of  liquid  nitro-compounds,  or  to  nitrates  and  nitrogen 
oxides  in  solution,  it  could  not  be  conveniently  enqiloyed 
for  the  nitrogen  assay  of  solid  bodies,  such  as  gun-cottim 
or  kieselguhr  dynamite,  especially  when  such  contained 
carbonates,  .as  in  this  case  the  nitric  oxide  would  be  con- 
taminated with  carbonic  acid.   The  author  now  proposes 
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a  simple  modification  (sec  illustration),  -wliicli  renders  the 

nitrometer  capable  of  application  to  the  analysis  of  solid 
nitro-compound  explosives,  even  when  they  contain  car- 
bonates in  admixture.  The  mouth  of  thenitroiiieter  en])  is 
closed  with  a  perforated  caoutchouc  stopper,  through  which 
passes  a  small  thistle-headed  funnel,  bent  twice  upon 
itself.  The  end  of  the  funnel  tube  projects  a  .short  dis- 
tance into  the  eup,  and  is  fjround  obli<iuely.  For  the 
actual  perfonuance  of  the  analysis,  the  %veij;hed  i|uantity 
of  substance  is  introduced  into  the  cu]),  the  caoutcliouc 
stopper  inserted,  and  2  to  3cc.  of  concentrated  sulphuric 
acid  iiassed  iu  through  the  funnel.     By  this  procedure, 


a  few  drops  of  acid  naturally  remain  in  the  bend  of  the 
funnel,  and  retain  any  nitrous  fumes  which  nii-^ht  be 
evolved.  When  solution  of  the  substance  is  effected, 
the  liquid  in  the  cup  is  drawn  into  the  nitrometer  in  the 
usual  way,  the  cup  is  once  washed  out  by  passing  a  small 
quantity  of  acid  fhrougb  the  bent  funnel,  the  stopper 
tlien  removed,  and  the  rinsing  of  the  cup  completed  in 
the  usual  manner.  The  analysis  is  then  proceeded  with 
in  the  usual  way.  WdrUing  under  such  conditions, 
it  is  clear  that  the  jn-esence  of  carbonic  acid  can  liave  no 
vitiating  eliect  upon  the  results.  Tested  according  to 
this  plan,  a  sample  of  collodion  cotton  yielded  the  follow- 
ing figures  : — 

1 12-09  per  cent.    Nitrogen. 

n 1207 

III 1205 

In  I.  the  whole  of  the  acid  for  solution  and  for  washing 
was  introduced  through  the  funnel  ;  in  II.  and  III.  the 
small  portions  of  substance,  resting  on  the  sides  of  the 
cup,  were  washed  down  with  acid.  The  cup  tlien  closed, 
and  the  main  portion  of  acid  introduced  through  the 
fnnnel.  The  rinsing  out  of  the  cup  was  ellectcd^whilst 
the  cup  was  open.  The  results  show  that  the  simpler 
manipulation  adopted  in  II.  and  III.  gives  as  accurate 
results  as  that  in  I. — W.  D.  B. 

Iinprovemants  in  the  Treatment  of  Explosive  Compotmch. 

H.  E.  Newton,  London.     From  Alfred  Nobel,  Paris. 

Eng.  Pat.  5S52,  April  28,  1885.  4d. 
The  object  of  this  invention  is  to  render  nitro-glycerine 
comparatively  safe  and  inexplosive  while  it  is  stored. 
For  this  purpose  methylic  alcohol  was  employed,  but 
owing  to  the  volatility  of  tluit  liquid,  the  protection 
obtained  was  not  suliicient.  The  present  inqirovement 
consists  in  diluting  nitro-glyeerine  with  solvents,  which 
are  non-volatile  m  only  slightly  volatile,  whereby  a 
practically  inexplosive  mixture  is  obtained.  Of  such 
solvents  common  tar  oil,  that  distilling  above  200'  C,  is 
employed  by  preference,  the  mixture  being  made  in  the 
]iroportions  of  100  parts  of  nitroglycerine  to  50  parts  of 
the  tar  oil.  When  it  is  required  to  restore  to  tlie  nitro- 
glycerine its  explosive  properties,  about  100  parts  l)y 
weight  of  oleic  acid  are  addeil  to  the  above  mixture,  and 
the  whole  well  shaken.  Or  in  place  of  oleic  acid,  petro- 
leum, carbon  bisulphide  or  other  liipiid,  in  which  tar  oil  is 
soluble,  and  nitro-glycerinc  insoluble,  njay  be  used.  The 
nitro-glycerine  is  precipitated,  together  with  ;i,  small  ]ier- 
centage  of  tar  oil,  which  it  retains,  but  which  for  many 
purposes  is  not  detrimental,  as  it  lessens  the  sensitive- 
ness to  concussion  of  the  nitro-glycerin. — W.  D.  B. 

4> 


Improvements  relating  to  the  Mdnvfacttire  of  Explosive 
Compoiaids.  H.  S.  Maxim,  London.  Eng.  Pat.  G92C, 
June  8,  1885.     Cd. 

The  object  of  tliis  invention  is  the  preparation  of  an  ex- 
plosive mixture  less  liable  than  ordinary  gunpowder  to 
to  be  afi'ected  by  moisture,  and  capable  of  being  com- 
pressed or  moulded  into  prisms  or  blocks,  having  a  more 
regular  density  throughout  than  is  the  case  with  coni- 
pres.sed  forms  of  ordinary  gunpowder.  A  mixture  of  the 
following  ingredients,  in  or  about  the  jirojiortiims  spcci- 
iieil — vi/.,  7fS'18  parts  iif  potassium  nitrate,  11  42  jiarts 
of  liarallin  wax,  and  1040  parts  of  sulphui,  is  prejiared 
by  lir.st  incorjiorating  the  potassium  niirate  and  suljihur 
in  the  usual  manner,  and  then  adding  the  paraffin  in  the 
molten  condition.  The  resulting  mixture  may  be 
employed  alone,  or  better  in  conjunction  with  gun- 
powder or  gun-cotton.  By  incoriiorating  one  jiart  of  the 
mixture  with  three  parts  of  gunpowder,  a  compound  is 
obtained  which  can  be  readily  moulded  under  pressure, 
sime  it  Hows  in  the  press  like  wax,  and  which  yields 
forms  or  prisms  less  liable  than  gunpowder  to  be 
injuriously  affected  by  rough  handling  or  moisture. 

— W.  D.  B. 

Improvements  in  the  Mannfaeture  of  Explosives.  T). 
Johnson,  London.  Eng.  Pat.  8951,  July  24,  1885.    8d. 

NiTRO-CELLULO.SE  explosivcs  in  the  granular  or  com- 
pressed form  are  treated  with  camphor  in  solu- 
tion. The  .solvents  emjdoyed  are  such  as  boil  below 
100"  C,  such,  for  examjde,  as  petroleum  ether.  The 
explosive  is  saturated  with  the  camphor  solution,  the 
solvent  volatilised  at  as  low  a  temperature  as  practicable, 
and  the  grains,  cylinders,  prisms,  or  other  forms  of  the 
explosive,  now^  containing  iinelydivided  camphor,  dis- 
seminated through  their  mass,  are  subjected  in  a  closed, 
though  not  necessarily  an  air-tight  vessel,  to  a  tempera- 
ture not  exceeding  100°  C.  Between  50"  and  100"  C.  the 
camphor  exerts  a  remarkable  gelatinising  action  ujpon 
the  nitro-cellulose,  and  the  grains  or  other  forms  become 
hard  and  tough.  The  camphor  having  effected  the 
reciiiisite  amount  of  hardening,  may  either  be  driven 
frowi  the  explosive  by  heat  and  condensed  for  repeated 
use,  or  it  may  be  washed  out  by  any  a])propriate  sol- 
vent. -In  proportion  to  the  amount  of  campl)or  em- 
ployed, the  nature  of  the  explosive  may  be  re,:;ulated  at 
will,  this  not  being  due  to  the  inesence  of  camphor  in 
large  or  small  amounts  in  the  Jinished  jiroducts,  but  to 
the  gelatinising  action  of  the  camphor  u]ion  the  nitro- 
cellulose at  tlie  temperatures  stated.  The  camphor 
treatment  provides  a.means  whereby  the  grains  or  other 
forms  of  the  nitro-cellulose  ex]ilo.sive  are  hardened 
uniformly  throughout  their  mass  and  not  simply  at  the 
surface,  so  that  as  regards  burning  or  cxiilo.sion  the 
action  is  uniform  throughout.  Moreover,  the  grains 
still  retain  at  the  surface  their  microscopically  fibrous 
structure,  whereby  a  number  of  minute  points  is  ]ire- 
.sented  to  the  flash  of  the  cap,  and  free  ignition  thus 
brought  about.  The  invention  may  be  employed  in  the 
preparation  of  explosives  for  use  in  sporting  and  military 
small  arms  and  in  ordnance. — W.  I).  B. 


An  Improved  Explosive  Compound  for  Guns  or  Fire- 
arms and  Blustiiirf  Pnrposcs.  C.  D.  Abel.  l'"rom 
V.  Gaens,  Hamburg,  tiermany.  Eng.  Pat.  14,412, 
Nov.  24,  1885.     6d. 

"  TllLS  invention  relates  to  an  improved  explosive  com- 
pound for  guns  or  firearms  and  blasting  ])urposcs, 
similar  to  ordinary  gunpowder,  in  which,  in  ])lace  of  the 
sulphur,  an  ammonium  salt  is  eni]iloycd  in  combination 
with  .saltpetre  in  such  proportions  that  on  ignition  a 
comi)ound  of  potas.sium,  nitrogen  and  hvdrogen,  termed 
potass-amide,  is  formeil,  w  Inch  is  volatile  at  high  tem- 
]ieratures  and  which  increases  the  useful  eil'ect  of  the 
explosive  and  burns  without  residue.  The  composition 
and  action  of  this  explosive,  which  is  termed  'Amide 
powder,'  is  expres.sc(l,  for  examiile,  in  the  ai>plication  of 
nitrate  of  ammonia,  bv  the  formula  KNO,  +  H4N{X0i) 
4  3C  =  KH.jN  +  H.,(.»-fCO(-2(t:NO,).  Theamide  KH.,N 
is  potassium  nitride  combined  with  ammonia  for 
3KH2N=K3N-h2H3N." 
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The  manufacture  of  this  powder  is  the  same  as  that 
of  ordinary  gunpowder,  and  where  deemed  advisable 
other  nitrates  may  be  substituted  for  that  mentioned, 
and  salts  of  ammonia  other  than  the  nitrate  may  be  em- 
ployed, so  long  as  the  composition  is  such  that  amide 
compounds  are  produced  in  the  process  of  combustion. 

— W.  D.  B. 


Improvements  in  ihe  Mamifact^ire  of  fltinpov:dcr  and 
similar  Explosives.  E.  .Schultze,  Germanv.  Eng. 
Pat.  15,1-20,  Dec.  9,  18S.5.     6d. 

The  inventor  prepares  a  sporting  powder  by  mixing  12 
parts  of  nitrified  tar,  colophony,  turpentine  or  turpentine 
oil,  or  mixtures  of  same,  with  60 — SO  parts  of  pyroxylin, 
60— 80  parts  of  barium  nitrate,  8— lOjiartsof  potassium 
nitrate,  granulating  as  usual.  The  grains  of  tlie  finished 
powder  may  be  coated  with  paraffin,  resin,  or  collodion. 
A  rifle  powder  Is  prepared  by  mixing  10  parts  of 
nitrified  tar,  colophony,  turpentine  or  turpentine  oil,  or 
mixtures  of  same,  with  280— .SOO  parts  of  pyroxylin, 
100 — 120  parts  of  barium  nitrate,  40 — 50  parts  of  pot.as- 
sium  nitrate,  and  10  parts  of  sulphur.  Exjilosives  for 
bliisting  purposes  are  prepared  by  increasing  the  amount 
of  pyroxylin.  The  claims  are  for  tlie  use  of  nitrified 
"  hydrocarburets,"  such  as  nitrified  tiir,  colophony  tur- 
pentine or  turpentine  oil  in  conjunction  with  pyroxylin, 
nitrates,  and  sulphnr  in  the  preparation  of  explo.sives  for 
propelling  and  rending  purposes. — W.  D.  B. 


A  New  Explosive,  Processes  of  Prcparimj  and  Usinr;  the 
same,  Vriminrjs  tlwrefor  and  Shell  ciiarqed  Ihrreicith. 
A.  M.  Clark.  From  E.  Turpin,  Paris.  Eng.  Pat. 
15,089,  Dec.  8,  1885.     8d. 

The  inventor  claims  as  novel  the  employment  of  picric 
acid  alone,  without  any  admixture  of  oxidising  agents, 
moulded  by  compression  or  lieat  into  compact  blocks  or 
masses. — W.  D.  B. 


Improvements  in  Fuses  for  Explosive  Shells  and  Tor- 
pedoes. E.  L.  Zalinski,  Washington,  U.S.A.  Eng. 
Pat.  6340,  May  n,  1886.     8d. 

This  is  an  improvement  upon  Eng.  Pat.  2826,  March 
3,  1885,  and  con.sists  in  the  arrangement  of  an 
electric  battery  in  a  shell  or  torpedo  by  whiclf  the  charge 
is  exploded  ;  in  the  mechanism  by  which  the  electric 
batter}'  is  held  out  of  action  until  the  desired  time  for 
firing,  and  in  the  method  in  which  the  same  is  brought 
into  play  either  on  im[iact  or  as  a  time  fuse.  Arrange- 
ments are  also  described  by  which  the  shell  or  torpedo 
explodes  when  in  contact  with  water  or  immersed 
therein,  the  battery  contained  in  the  shell  or  torpedo 
being  put  up  in  the  dry  and  inert  state  and  remain- 
ing inactive  until  the  ingress  of  water  has  taken  idace. 

— W.  D.  B. 


Improvements  in  Explosive  Comjiounds.  Hermann 
.Schicneweg,  Dudweiler,  Germany.  Eng.  Pat.  6664, 
May  18,  1886.     4d. 

To  prepare  a  mixture  which  can  only  be  exploded  by  a 
very  powerful  initial  detonation  the  inventor  compounds 
218  parts  of  di-nitronaphthalene  with  720  parts  of  am- 
monium nitrate.  For  use  with  less  powerful  detonators, 
there  may  be  substituted  for  the  di-nitronaphthalene  two 
parts  of  dinitrobenzene  mixed  with  five  parts  of  ammo- 
nium nitrate.     The  claims  are  as  follows  : — 

1.  The  production  of  explosive  compounds  consisting 
of  mixtures  of  di-  or  tri-nitrobenzene,  or  di-  or  trini-nitro- 
naphthalene  with  ammonium  nitrate. 

2.  The  mode  of  regulating  the  .iction  of  the  explosive 
compound  referred  to  in  the  preceding  claim  by  mixing 
together  two  or  more  of  the  compounds,  consisting  of 
ammonium  nitrate  with  one  or  other  of  the  nitro-deriva- 
tives  there  enumerated. 

3.  The  use,  in  combination  with  the  explosive  com- 
pounds referred  to  in  the  preceding  claims,  of  nitrated 
resin  for  the  purpose  of  protecting  them  against  moisture 
and  increasing  tlieir  durability. — W.  D.  B. 


XXIL— GENEEAL  ANALYTICAL  CHEMISTRY. 

Congo-red  as  an  Alkidinieirie  Indicator.       P.  Julius. 

Chem.  Ind.  9,  109. 
Congo-red  dissolves  in  water  and  alcohol  with  a  red 
colour,  changing  into  blue  by  acids,  and  which  is  again 
turned  to  red  by  alkalis.  The  author  reconnnends  its 
use  for  the  titration  of  aniline  and  its  homologues, 
especially  for  the  mixture  of  aniline  and  toluidine,  known 
as  the  "  t-chappes "  of  aniline  colour  work.s.  The 
cchappes  is  completely  dissolved  in  water,  a  few  drops 
of  an  alcoholic  Congo-red  solution  .added,  normal  hydro- 
chl.oric or  sulphuric  acid  being  used  for  the  titration,  until 
tlie  red  colour  changes  into  a  bluish-violet,  which  point 
can  be  clearly  distinguished.  Commercial  "  aniline- 
oil  for  blue  "  was  used  for  the  following  experiments. 
In  Xos.  1  to  4  the  wafer  added  was  not  sufficient  for  dis- 
solving all  the  aniline;  in  Nos.  5  to  8  all  the  aniline  was 
dissolved  in  water  : — 


No. 


Amount  of 
Aniline  used. 

cc.  of  Normal 
HCIused. 

0-9242 

9-9 

1-7656 

19-0 

1-0680 

11-5 

1-1510 

12-1 

3-5894 

38-5 

2-6512 

28-6 

3-6906 

39-8 

2-6799 

28-8 

Amount  of 
Aniline  found. 


0-9207 
1-7070 
1-0094 
1-15.32 
3-5805 
2-6598 
3-7014 
2-6784 


-00035 
-fO-0014 
-f  0-0014 
-rO-0022 
-0-0089 
-F  0-0086 
-r  0-0108 
-0-0015 


-S.  H. 


Detection    of   Small  Amounts    of   Hydroeyanie   Acid. 

G.  Portmann.  Monatsh.  f.  Chem.  7.  -llti- 
The  reaction  depends  upon  the  furmation  of  sodium 
iiitroprusside  by  the  action  of  a  nitrite  in  acid  solution 
on  potassium  cyanide  and  a  ferric  salt  (Playfair).  The 
process  is  carried  out  as  follows  :  The  liijuid  to  be  tested 
for  hydrocy.inic  acid  is  treated  with  some  dro])s  of  a 
potassium  nitrate  soUition,  from  two  to  four  drops  ferrous 
sulphate  solution  and  so  much  dilute  sulphuric  acid, 
until  the  yellow-brown  colour  of  the  basic  ferric  salt 
formed  is  just  changed  into  a  light  yellow.  The  liquid 
is  then  heated  to  a  boil  and  afterwards  allowed  to  cool. 
The  iron  in  excess  is  precipitated  with  a  few  drops  of 
ammonia,  filtered,  and  the  filtrate  tested  with  one  or  two 
drops  of  dilute  colourless  ammonium  sulphide.  If  hydro- 
cyanic acid  was  present  in  the  original  solution,  the 
liquid  at  once  assumes  a  violet  colour,  which  changes  in 
a  few  minutes  into  blue,  then  green,  and  finally  into 
yellow.  Very  minute  traces  of  hydrocyanic  acid  pro- 
duce a  bluish-green  colour,  which  soon  changes  into 
greenish-yellow.  0 -OOOOS-Jgrms.  hydrocy.anic  acid  in  lOcc. 
of  water  can  still  be  thus  detected. — S.  H. 


The  Titration  if  Soda  in  the  presence  of  Alumina,  and  of 
Vanadic  and  Tungstic  Acids.  E.  B.  Zcits.  Anal. 
Cliem.  25,  186. 
A  COM.MEECIAL  c.VEBONATE  of  soda  which  Contains 
alumina,  on  titration  with  acid,  using  dimethyl-orange 
as  indicator,  will  be  shown  to  contain  too  much  sodium 
carbonate  when  the  titration  is  carried  slowly  to  the 
point  of  permanent  redness,  the  error  amounting  to  53 
of  sodium  carbonate  for  every  17  of  alumina.  For  example, 
a  rather  impure  .soda,  especially  Leblanc-soda,  containing 
one  per  cent,  of  substances  insoluble  in  water,  of  which 
one-half  is  alumina,  1-5  per  cent,  too  much  .soda  will  be 
found,  if,  as  is  generally  the  case,  the  insoluble  matters 
be  not  removed. 

Sodium  carbonate  containing  vanadium,  when  treated 
as  above,  gives  a  brown  colouration  ;  the  red  colour  does 
not  appear  until  there  is  a.  considerable  excess  of  acid. 
Litmus  p.aper  must  be  used  in  this  case.  Tungstic  acid 
acts  similarly,  but  such  varieties  of  soda  very  seldom 
occur  in  commerce. — W.  S. 
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Automatic   Washing  Apparatus.      R.   Lucion.      Chem. 

Zeit.  10.  1272. 
Thk  essential  pavt   of  the   iimjaratus  is    a    livdraulic, 
radiating  cross  a,   suspended  by   a   thread   above  the 
funnel,  through  which  the  water  "passes  before  it  reaches 
the  funnel.     The  cross  is  fed  with  water  by  the  aid  of  a 


lever  6,  with  intermittent  action,  the  water  being  sup-  1 
plied  from  a  Mariotte's  bottle  c.  The  accompanying  1 
drawint;  illustrates  the  apparatus.  The  flow  of  w'ater  1 
is  said  to  be  easily  reguhvted. — D.  B.  1 

Erratum.— In    the    November  number  of    this   Journal, 
page  618.  second  column,  article  on    the  Determination  of\ 
Phenol  in  Criule  Carbolic  Acid,  in  the  oth  line  from  end  of 
abstract,  for  "lOcu.  iodine  solution  is  added."  read  "  lOcc.  of  1 
potassium  iodide  solution  are  added." 


j|3etD  TBoobs. 


Manual  of   Practical  PnARMACEUTicAL  Assay- 
ing, incluJinfr  Details  of  the  Simplest  aud  Best 
Methods  of   Determining  the  Strength  of  Crude 
Drugs,  and  of  Galenical  Preparations.      Designed 
especially  for  the  use  of  the  Student  and  of  the 
Practical    Pharmacist.      By  A.   B.   Lyons,  A.M., 
M.D.     Detroit  :  D.  0.  Haynes  k  Co.,  Publishers. 
1886.     London  :   W.  Gievel  k  Co.,  Foreign  Book- 
sellers, 33,  King  Street,  Covent  Garden. 
Small    8vo   volume    bound    in    cloth,   containing 
Preface,  Table  of   Contents,  146  pages  of   subject- 
matter,  and  an  Appendix  of  b  pages,  with  tabulated 
reisults  of  considerable  value  of   assays  of  some  of 
the  more  important  vegetable  drugs.    The  work  con- 
tains   eleven    excellent    woodcuts,    and     taken    in 
detail  it  treats  of  the  apparatus  needed  in  the  process 
described  ;    the  reagents  :   general  methods  for   the 
assay  of  crude  drugs  ;  methods  of  extracting  alkaloids 
from  crude  drugs  ;  general  assay  processes  ;  the  use 
of  Mayer's  reagent  ;  gravimetric  estimation  of  alka- 
loids ;     assay    of     Galenical    preparations  ;     special 
methods  of  separating  alkaloids  in  a  state  of  purity  : 
separation  of  alkaloids  from  one  another  by  solvents  ; 
Parson's  scheme  of  proximate  analysis  ;   estimation 
of    alcohol   in    tiuid    extract.s,    etc.  ;    estimation    of 
glycerine  in  fluid  estract.s,  etc.  :  aconite  and  its  pre- 


parations ;  assay  of  commercial  aconitine  ;  belladonna 
and  stramonium  and  their  preparations  ;  cinchona 
bark  and  its  preparations  ;  assay  of  cinchona  alka- 
loids ;  estimation  of  quinine  in  mixed  alkaloids  from 
cinchona  bark  :  coca  and  its  preparations  ;  colelii- 
ciim  and  its  preparations  ;  conium  and  its  prepara- 
tions ;  digitalis  and  its  jireparations ;  elaterium  ; 
gelsemium  and  its  jireparations  ;  guarana,  coH'ee  and 
tea,  and  their  preparations  ;  hydrastis  and  its  pre- 
parations :  hyoscymus  and  its  preparations  ;  ipeca- 
cuanha and  its  |)rfparations  :  nux  vomica  and  Ignatia 
beau  and  their  preiiarations  ;  opium,  pliysostigma, 
pilocarpus,  podophyllum,  Quebracho  bark  and  their 
preparations  ;  rhubarl) ;  tobacco  ;  veratrum  virides  ; 
amyl  nitrite  ;  ethyl  nitrite  ;  peptone  and  pepsin. 

A  Treatise  on  Chemistry.  By  Sir  H.  E.  Roscoe 
F.R.S.,  and  C.  Schoklemmer,  F.R.S.,  Professors 
of  Chemistry  in  the  Victoria  t^niversity,  Owens 
College,  Manchester.  Vol.  III.  :  The  Chemistry 
of  the  Hydrocarbons  and  their  Derivatives  ;  or. 
Organic  Chemistry.  Part  III.  London  and  New 
York  :  ilacmillan  k  Co.     188G. 

8vo  VOLUME,  bound  in  cloth,  containing  372  pages 
of  subject-matter,  and  an  aljihabetical  index  covering 
nearly  14  pages.  As  stated  in  the  Preface,  "This 
part  of  the  work  commences  the  consideration  of  the 
complicated  but  most  important  series  of  bodies 
known  as  the  aromatic  compounds.  It  contains, 
after  an  introduction,  a  description  of  the  mode  of 
formation,  and  of  the  properties  of  the  aromatic 
hydrt)carbons  and  their  derivatives,  together  with 
an  historical  discu.ssion  of  their  i.someric  moditica- 
tions.  The  constitution  of  benzene,  and  the  charac- 
teristic reactions  of  its  di-substitution  products,  are 
then  fully  explained.  Next  follows  a  review  of  all 
the  important  benzene  derivatives,  .so  that  the  part 
now  published  forms  a  complete  chapter  of  the  ever- 
increasing  volume  of  aromatic  chemistry."  Besides 
being  a  work  specially  designed  for  the  theoretical 
chemist,  its  text  is  sufficiently  comprehensive  to 
satisfy  the  wants  of  the  technologist  who  seeks  for 
points  of  departure  in  the  various  directions  of  appli- 
cability to  the  wants  of  pharmaceutists,  colour 
chemists,  etc.  The  text  is  embellished  by  14  wood 
engravings. 

The  German  counterpart  of  the  above  volume  has 
also  recently  appeared  under  the  following  title  : — 
"Ausfiihrlichcs  Lehrbuch  der  Chemie."  Vierter 
Band.  Die  Kohlenwasserstoffe  und  Ihre  Derivate 
Oder  Organische  Chemie.  ZweiterTheil.  ErsteAbthei- 
lung.  Braunschweig.  Druck  und  Verlag  von  Friedrich 
Vieweg  it  Sohn.     1886. 

TARIFF    CHANGES    AND    CUSTOMS 
KE(;UL.\TIONS. 

<From  the  "  Board  of  Trade"  and  other  Journal'i.J 

Classification  of  .Vrticles  in  Tariffs. 

RcssiA.— (ltouble=3s.  2d.  Poud=361b.)  Carbonic  acid  lime, 
clieniically  pure,  such  as  purified  chalk,  section  lOS,  part  2, 
duty  G  copecks  per  pond. 

.SwrrzKKL.iNU.-  (Quiutal=220-41b.).  Nitrate  of  baryta.  Cate- 
gory IG.  duty  30  centimes  per  quintal.  Ultra-marine  (blue  for 
washing)  without  distinction  of  package,  Category  36,  duty 
3fr3.  50c.  per  quiutal. 

MoDiFic.vrioNS  IN  Tariffs. 

Nktherlandk.  -A  law  received  the  royal  sanction  on  the 
Ist  November  last.  cxcmptinK  from  excise  duty  foreign  var- 
nishes made  with  methylated  spirit. 

GKKKCic.— The  duty  on  cotton  tissues,  bleached,  not  class'iied, 
will  in  future  be  at  the  rate  of  40  per  cent,  above  the  duty  on 
unblcHched  cotton  tissues,  instead  of  25  per  cent,  as  formerly. 
The  duty  on  dyed  and  piintcd  cotton  tissues  will  in  future  be 
at  the  rate  of  80  per  cent,  above  the  duty  on  unbleached  cotton 
tissues,  instead  of  CO  per  cent,  as  formerly.  All  the  import 
duties  of  the  rcvi-sed  tariff  are  payable  in  gold,  or  with  an  in- 
crease of  15  per  cent,  if  paid  in  paper. 

iTALV.— It  is  expected  that  a  duty  w  ill  be  placed  on  pig  iron, 
now  admitted  free. 
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RovMANiA.— The  duty  on  cement,  natural  and  prepared,  to 
be  60  centimes  per  lOOkilos. 

Ecuador.— To  pay  2M.  per  kilo  :—Comnionsoap,refiued  table 
salt,  and  writing  irk.    To  pay  .id.  per  kilo.  :— Olive,  castor,  and 
almond  oil,  varnisli,  vinegar,  matches,  paint  in  powder,  and 
candles. 
Mexican  Cu.stom.s  Tariff  (Mexican  Dollar==48.  2(1.). 


Abticles. 


Kilos.    Dollars. 


Chemicals,  Drugs,  and  Medicines : 
Acetates  of  copper  and  lead,  legal 

wefght* 

Acetates  of  all  kinds,  not  specified, 

leyal  weiglit*    

Acids,  Kaecous  or  liquid,  not  speci- 
fied, legal  weiglif 

Acids    in    crystal    or  powder,  not 

specified,  legal  weight'   

Albumen,  net  \\eight"    

Alcohol  or  spirits  of  wine,  (cognac), 

net  weight * 

Alkaloids  and  their  salts,  not  speci- 
fied, legal  weight   

Alizarin,  natviral  or  artificial,  gross 

weight 

Aloes,  legal  weight' 

Atnhergris,  legal  weight* 

Antimony,  inetullic  net  weight.. . . 

Arsenic,  net  weight 

Atropine,  and  its  salts,  legal  weight' 
Baikts,  herbs,  lea^'es.  flowers,  fruits, 

seeds,  and  roots,  medicinal,  gross 

weiglit 

Honzene  of  all  kinds,  legal  weight* 
Bicarbonate  of  potash,  legal  weight' 

Camphor,  legal  weiglit' 

Cantharidcs.  net  weight    

Capsules,    medicinal,    of    all   sub- 
stances, legal  weight* 

Castoreum,  legal  weight" 

Catechu  or  cutrh.  gross  weight 

Chloral,  hjdrate.  legal  weight*.... 
Chlorate  v{  potasli.  legal  weight* . , 

Chloride  of  gold,  legal  weight* 

Chloride  of  lime,  gross  weight* 

Chloroform,  legal  weight*    

Codeine,  legal  weight'    

Collodion  and  its  compounds,  legal 

weight '    

Colours,  crude  or  prepared,  legal 

weight*    

Creosote,  legal  weight* 

Cyanide  of  potash  (common),  legal 

weight*    

Dextrine,  legal  weight" 

Digitaline,  legal  weight*   

Drugs,    iiicdicinal,    and    chemical 

products,     not     specified,     legal 

'weight*    

Dye-woods,    in    wood   or   powder, 

gross  weight 

Elaterium,  legal  weight"  

Kssences    of     sarsaparilla.     legal 

weight'    

Ether  of  all  kinds,  legal  weight'   .. 
Extracts  of  all  substances  for  medi- 

dicinal  uses,  legal  weight*    

Extracts    of    logwood,    of    Brazil 

wood,  and  all  dye-woods,  gross 

weight 

Fixed   oils,    not   specified,    except 

oli\'c  oil,  legal  weight*    

Glycerine,  gross  weight 

Gum   damar  and  gum    lac,  gross 

weight 

Gums,  resins,  and  bitumens  of  all 

classes,  formedicine,  notspecifled. 
Hyposulphite  of  soda,  gross  weight. 
Indigo  ot  all  kinds,  gross  weight  . . 
Injection.s,  of  all  sub-stances,  legal 

weiglit*    

Iodine,  pure,  gross  weight    

Lavender,  gross  weight  

Linseed  oil,  net  weight  

Litharge,  net  weight 

Metals   and    metalloids   for  medi- 
cinal purposes,  not  specified,  net 

weight 

Morphine     and     its     salts,     legal 

weight*    

Musk,  legal  weight* 

Naphthaline,  legal  weight* 

Nitrate  of  silver,  legal  weight* 

Opium,  gross  weight    

Orctiil,  gross  weight 

Pepsine,  legal  weight*    

Pills,  pearls,  grains,  comfits,  etc., 

legal  weight*    

Phosphorus,  common  or  red,  legal 

_weiglit^ 

^  By  legal  weight  is  understnoil  the  weight  of  the  merchaiulise,  including; 
that  of  the'  inner  coTerings,  sxich  as  bottles,  boxes,  wrappers,  etc. 


0  08 

0  15 

0  25 

1  10 

U  .'iO 

0  liO 

13  50 

0  10 

0  35 

10  50 

0  35 

0  30 

27  50 


0  20 

0  10 

U  05 

0  .55 
3  00 

1  65 
i  70 
0  10 

2  90 
0  08 

27  50 

0  02 

1  05 
33  00 

1  10 

0  15 

1  25 

0  08 

0  l.-i 

27  50 


0    75 


0    05 
33    00 


0    35 
0    20 


3    30 


0    05 


0 

.55 

0 

10 

0 

10 

0 

20 

11 

III 

1 

.•15 

II 

.'ui 

0 

20 

0 

Ofi 

0 

25 

0 

15 

3    00 


11 

no 

11 

Oil 

1 

30 

11 

no 

«? 

20 

0 

115 

o 

50 

0 

Go 

1 

50 

No.  in 
Tarifr. 


593 

591 


591 
520 


,596 
595 


597 
599 
575 
5U 
621 
563 

GOO 
531 
523 
601 

,534 
606 
637 
G57 

658 

638 
610 
G7G 


Chemicals,  Drugs,  and  Medicines: 
Prussiate  of  Potash,  legal  weight* 
Pyrolignite  of  iron  and  lead,  legal 

weight"    

Quinine  and  its  salts,  net  weight  . . 
Saffron  (Spanish),  dry  or  in  oil,  net 

weight  

Salicine,  net  weight 

Salts    and    sulphates,    of    all    sub- 
stances, excepting  those  specified. 

legal  weight* 

Saltpetre,  gross  weight    

Soda  caustic,  gross  weight    

Soaps,  medicinal,  gross  weight  . , . . 
Spirits  of  turpentine,  gross  weight. 

Starch  (washing),  gross  weight  

Strychnine    and     its     salts,    legal 

weight*     

Sulphate  of  copper,  gross  weight  . . 

Sulphur,  gross  weight  

Tar  of  pitch  (resin),  gross  >veight   . . 
Tartar,     cream    of,     crude,     legal 

weight' 

'Varnishes  of  all  kinds,  legal  weight* 

Veratrine,  legal  weight" 

Whiting,  dry,  gross  weight  

Soap,  common,  not  perfumed,  gross 

weight  

Soap,  fine,  with  or  without  perfume, 

gross  weight 

Spermaceti,  net  weight 

Stearine,  net  weight 

Tallow  of  all  kinds,  gross  'weight  .. 


Kilos.    Dollar.-^ 


0    08 


n 

OR 

1 

00 

1 

50 

1 

CO 

1 

Ifi 

II 

01 

n 

08 

0 

.30 

0 

1(1 
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OS 

13 

20 
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01 

II 

111 

0 

01 

0 

OR 

n 

IS 

s 
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0 

02 

0 

IS 

1 

'25 

0 

10 

0 

u 

0 

07 

'  Uy  legal  weight  is  imder.stooil  the  weight  of  the  uierchandise,  including 
that  of  the  inner  coverings,  such  as  buttles,  boxes,  wrappers,  etc. 

Tkaiie  hetween  Spain  and  the  Uniteh  Kingdo.m. 

1.  Imports  from  Spain. 

'Value. 
Oct.  1885.     Oct.  1886. 

Chemical  Products,  unenumeraled £5,912    . .   £1,396 

,,     .,        ,.  , „„,.   ( (luantity  tons..    48,354     ..    29,611 

Pyrites  of  iron  and  coppei    n'-alue  in  £    ..   .    93,905     ..    55,880 

2.  E.ri)07i'<  to  Spain. 

,,,    ,.    (quantitycwt 2'2.681  ..  23.636 

Alkali  -^^'^lueii^fi  8,662  ..  7,7'25 

.(quantitycwt 7,300  ..  21,300 

Cement|^.aluei^£ 685  ..  1,871 

g™,"'^''' I  quantity  cwt 1,918    ..      1,143 

Tallow,  ■,lj^l„oj„'£ 2,247     ..      1,136 

„.,        .(gallons 10,100    ..    11,100 

Oilseed-,  laiue  in  £      979    ..        920 

Oil,  other  sorts— value  in  £ 1.237     ..         353 

„  /quantitvcwt    916    ..         o97 

SonP  1  value  in  £  763..         493 

Iron  Ore  E.rporied  from  Billmo. 

Tons. 

From  January  1  to  December  10,  1886  |i jo's-n 

;;  ;,'  msi  ['.'..'.'..'.'.'.'.'.'.'.'.'.    2i98L337 

Sugar  Bounties  in  Hussia.— A  telegram,  dated  the  3rd 
December  last,  has  been  received  from  Sir  II.  B.  D.  Morier, 
Her  Majesty's  Ambassador  at  St.  Petersburg,  to  the  effect  that 
the  payment  ot  bounties  closed  on  the  Ist  July  last  on  all 
sugar,  except  that  exported  to  Central  Asia.  This  year's  crop 
will  therefore  receive  no  bounty. 

C'fnAN  Sugar  Crop  ok  1886— 87. —The  following  informa- 
tion respecting  the  prospectivo  sugar  crop  iu  Cuba,  is  ex- 
tracted from  a  report  by  Her  Majesty's  Co  nsul-General  at 
Havana,  dated  the  30th  October  last ;—  ,.,.,. 

"  \ccounls  received  from  the  sugar-producing  districts  in 
all  parts  of  the  island  tend  to  the  conclusion  that  the  sugar 
crop  of  1886— 1887  will  be  one  of  the  largest  hitherto  gathered, 
and  the  probable  result  of  the  grinding  is  confidentlv  ex- 
pected to  produce  at  least  .SOO.OOII  tons,  a  figure  not  hitherto 
reached  in  the  sugar  annals  of  Cuba. 

"  This  calculation  is  necessarily  subiect  to  climatic  distur- 
bances and  should  prices  at  New  Year  not  rise  somewhat,  or 
even  maintain  themselves  at  their  present  level,  this  abun- 
dance will  hardly  enable  jilantors  to  recover  from  the  effects 
ot  previous  bad  years. " 

Germany— Condition  of  Suhak  Lndustriks.  —  "The 
sugar  manufactories  are  mostly  in  the  hands  of  companies 
which  control  large  amounts  of  capital,  and  only  a  few 
e.slabliMhmentsare  in  possession  of  agricultural  associations. 
I'll  to  the  present  date  the  Government  has  refunded  to  the 
nuinulaiturers  the  entire  duties  collected  on  export  sugar,  and 
for  Ihi^  reason  their  dividends  have  been  large;  but  farmers 
who  produce  the  beets  do  not  seem  to  have  been  benefited  by 
tliis  liberal  measure,  as  the  price  of  sugar  beets  has  been  tend- 
ing steadily  downward. 
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**  Farmers  are,  however,  growing  wise  by  experience,  for 
they  have  learned  that  the  conversion  of  their  sugar-beet 
crops  into  beef,  by  feeding  Uieni  to  cattle,  is  a  much  more  proti- 
table  transaction  than  selling  them  for  sugar  purposes  at 
present  prices,  and  the  result  will  be  probably  an  advance  iu 
the  price  of  sugar  during  the  next  two  or  three  years."' 

Petroleum  Industries  of  Russia.— The  Monilcur  des 
Intcri-ts  Matcricls  uf  the  31st  October  last  has  an  article  on 
the  petroleum  industry  on  the  shores  of  the  Caspian  Sea.  It 
states  that  there  are  now  no  less  than '200  refineries  of  petro- 
leum in  the  ncighbourlioiid  of  liaku,  the  principal  port  of  this 
district,  and  that  the  exi'urtation  of  mineral  oil  is  increasing 
regularly  and  wiUi  grcal  rapidity.  The  amount  of  petroleum 
exported  from  Baku  in  1876  w.as  60.U00  tons;  in  ISSo,  9a3,000  tons 
were  exported.  When  the  ditlieulty  of  bringing  the  oil  to  the 
sea  has  been  completely  surmounted,  the  trade  of  Baku  is 
likely  to  attain  very  vast  proportions.  Large  sums  have  been 
voted  by  the  Russian  Uovernment  for  the  improvement  of  the 
chief  ports  of  the  Black  Sea.  and  there  is  every  reason  to 
expect  that  in  a  short  time  we  shall  see  the  mineral  oils  of  the 
Caucasus  drive  the  American  oils  out  of  a  great  part  of  the 
European  market. 

Trade  Statistics  foe  November,  1880. 

Tlie  ]!oard  of  Trade  Returns  for  November  show  the 
following  figure.'^ : — 

Nov.  1885.  Kov.  1886. 

Imports  :  Total  value £29.713,768  £33,050,955 

Exports:       , 16,164,'2o0  17,569,092 

Foreign  and  Colonial  produce  (partly 

estimated) 3,918,589  3,809,976 

Below  are  the  details  affecting  Drugs  and  Chemicals  :— 

Imports. 


Expoi-ts. 


j  Nov.  1884. 

Not.  1885. 

Not.  1886. 

Chemical  manufactures 

and  products  (unenu- 

merated) value  £ 

114,312 

112,850 

93,663 

Alkali  cwt. 

7,831 

4,04'^ 

0,703 

value  £ 

8.166 

3,827 

5,044 

Brimstone cwt. 

69,407 

57,219 

91.900 

15,214 

14,110 

21,117 

Nitre      (nitrate      of 

soda) cwt. 

220,956 

248,205 

78,010 

Nitre      (nitrate      of 

soda) value  £ 

108,202 

134,721 

34,995 

Nitre      (nitrate      of 

potash) cwt. 

21,231 

22,666 

20,300 

Nitre      (nitrate      of 

potash) value  £ 

21,986 

19,906 

17,055 

Quicksilver   lb. 

60.0UO 

35.554 

75,300 

value  £ 

4,180 

3,634 

6,685 

Dyes  and  tanning  ma- 

terials ;— 

Bark  (for  tanners'  or 

dyers'  use) cwt. 

33,246 

23,269 

25,636 

Bark  (for  tanners'  or 

dyers'  use) value  £ 

15,660 

7,752 

9,804 

Aniline  dyes 

21,795 

18.038 

25,307 

18,050 

29.154 

19,836 

Other   coal-tar  dyes 

376 

Cochineal   cwt. 

1,218 

1.808 

1,975 

value  £ 

7,400 

10.9SU 

12,633 

Cutch  and  gambier        tons 

1,777 

1,360 

2,601 

„                    „         value  £ 

37,713 

31,412 

57,725 

Indigo cwt. 

1.329 

3,759 

2,1-23 

34,593 

09.447 

15,488 

Madder,        madder 

root,       garancine, 

and  inunjeet cwt. 

1,903 

2,471 

856 

Madder,         madder 

root,       garancine, 

and  munjeet value  £ 

2,072 

,3,012 

1.072 

070 

1,021 

1,800 
26,238 

value  £ 

10,383 

26,868 

Oils:- 

Cocoa-nut cwt. 

38,878 

8,808 

23,579 

value  £ 

62,435 

1'2,613 

31,611 

Olive tons 

709 

1,461 

1,306 

, value  £ 

32,824 

58,950 

48,468 

Palm cwt. 

72,211 

81,212 

80,737 

, value  fi 

110,920 

93,462 

84,840 

Petroleum gals. 

4,781,374 

7,442,816 

8,278,727 

,,                      ...  value  £ 

HO.OBO 
1,370 

229.232 
1.562 

239  ''17 

Seed,  of  all  kinds  . .        tons 

1,395 

..  value  £ 

41,448 

43,261 

36,162 

Train,  blubber,  and 

1,918 

1,501 

1,187 

Train,  blubber,  and 

sperm   value  £ 

55.860 

41,9'27 

25.3'23 

Turpentine   cwt. 

27,834 

30.444 

41,941 

„             value  £ 

32,083 

40,460 

54.551 

British    and   Irish  pro- 
duce :— 

Alkali  cwt. 

value  £ 

Bleaching  materials       cwt. 
value  £ 
Drugs  and    medici- 
nal preparations..         .. 

Oil  (seed) gals. 

, value  £ 

Soap cwt. 

value  .t 

Painters*        colours 
and  materials  (un- 

enumcrated) value  £ 

Chemicals    (unenu- 

nierated) ,, 

Cochineal   cwt. 

,.  value  £ 

Cutch  and  gambier        tons 
,.  ,,        value  £ 

Oils,  cocoa-nut cwt. 

,,  value  £ 

..     olive  tons 

,,        value  £ 

„     palm cwt. 

„         , value  £ 

,.     petroleum  gals. 

..  „  value  £ 

Quicksilver  lb. 

,,  value  £ 

Nitre     (nitrate     of 

potash) cwt. 

Nitre      (nitrate      of 
potash) value  £ 


Not.  1884 

Not.  1885 

Nor.  1886 

525.061 

679,160 

562,.=i84 

168,801 

168.839 

100,447 

159,835 

127,071 

116.143 

61,013 

41,889 

49.950 

1      72.808 

78,343 

64,991 

886,700 

1.110,800 

1.519,600 

83,977 

130.174 

130,889 

41,928 

30.291 

37,787 

46,442 

35,485 

39,720 

94,199 

95,103 

100,019 

14,447 

17,886 

10,528 

768 

1,217 

1,311 

4,961 

8.2.i3 

9,402 

779 

1,212 

839 

18,004 

28,;«0 

20,593 

11,700 

3,947 

12,178 

18,009 

6,895 

18,130 

145 

188 

144 

7,150 

9,967 

5,880 

24,805 

28,510 

50,076 

39,219 

30.383 

49,275 

40,102 

45,0-23 

51,071 

1,560 

1,785 

2,176 

325,084 

H5.096 

248,284 

24,100 

11,100 

•23.256 

2,135 

5,719 

389 

1,9-23 

4,646 

318 

Prussian  Mineral  Statistics  for  the  Yeah  1885.— 
The  year  1886  seems,  by  the  reports  just  printed  of  the 
mineral  production,  to  have  been  a  very  favourable  one 
throughout.  \ViU\  the  exception  of  iron  ores,  iron  pyrites, 
and  salt,  there  has  been  an  increased  production  of  nearly  all 
minerals  and  ores  over  the  amount  produced  in  1884.  The 
decrease  in  iron  ores  is  considerable,  amounting  to  260.0110 
tons.  The  production  of  manganese  ores,  however,  was  nearly 
double  the  yield  of  1881,  and  nearly  quadruple  that  of  1883  and 
1882.  While  the  iron  ores  mined  during  the  year  were  lesa 
than  in  1881.  the  amount  of  pig  iron  produced  shows  an  in- 
crease of  10,000  tons,  having,  however,  a  value  of  nearly  nine 
million  marks  less  than  the  total  product  of  1884. 

All  the  other  metals  produced  show  considerable  decline  in 
values  for  the  year.  While  there  is  a  total  increase  of  pro- 
duction equal  to  nearly  13.000  tons,  there  is  a  decrease  in  the 
total  value  of  metals  produced  amounting  to  over  fourteen 
million  marks. 

The  number  of  hands  employed  during  the  year  in  the 
Prussian  mines,  above  and  below  ground,  amounted  to  29-2,713. 
The  lumber  of  fatal  accidents  was  841.  or  2873  per  thousand, 
as  against  2'119  per  thousand  in  1884.  This  is  also  a  consider- 
able increase  in  the  death  rate  by  accidents  o\  er  the  average 
of  the  last  eighteen  years,  which  was  2-6  per  thousand. 

Production  of  Jlinerals  and  Ores  in  the  kingdom  of  Prussia 
for  the  year  1885  :— 


I.  Mineral  coals  and  bitumen  : 


No.  of 

mines     ^ 

worked.      Tons. 


Production. 


Stone  coal 388  65,879,004 

Lignite    428  12,387,284 

Asphalt  4  19,401 

Petroleum 8  2,695 

II.  Mineral  salts :  • 

Rocksalt 5  205,492 

Kainit 1  19.5.391 

Other  potash  salts 4  6-29,639 

Kieserit  and  Glauber's  salt 27 

Boraeite 121 

III.  Ores: 

Iron  ores    573  3,925,78.1 

Zinc  ores   64  (>79.7S7 

Lead  ores ; 107  110,330 

Copper  ores 18  611,336 

Silver  and  gold  ores   1  58 

Cobalt  ores  1  28 

Nickel  ores 2  10 

Antimony  ores  1  3 

-\rsenic  ores    3  1.487 

Manganese  ores    ,39  11,690 

Iron  pyrites 11  115,196 

Other  sulphides  and  aluminates 2  6,153 


13" 

4-23 
201 

'(J5 


375 
713 
782 
743 
727 
800 
767 
500 

480 
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IV.  Salts  obtained  from  brines : 

Salts    35          253,516  642 

Chloride  of  potash  12            73,535  .S77 

Chloride  of  magnesia    7  500 

Glauber's  salts  B            43,767  Soo 

Sulphate  of  potash 3            15.378  6G2 

Alkaline  sulphate  of  magnesia 20,156  616 

Sulphate  of  magnesia   15,843  16 

Sulphate  of  alumina 3            10,562  000 

Aluln 4              1,850  790 

Table  showing  the  production  of  furnaces  and  smelting 

works  in  the  Kingdom  of  Prussia,  for  the  year  1885  :— 

=  l"  = 

—  ^         ,M 

-  §§    = 

Product.  g  ■::  2  «> 

•  Ci  -^   nicunt       •Ew-rm 

o  pr  oduccd  .     ^  g  s  c 

'A    Tons.        Kilos,     IS 

Charcoal  pig  iron    22  31,337  149  ,81262 

Coal  and  coke  pig  iron 70  2,633,o37  380  7,949,292 

Zinc                                             .              .31  128,911  369  663,073 

VieleaA".'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'...'- 20  87,^16  103  272,182 

Litharge  7  3,126  IJO 

Ingotcopper 10  17,423  660  i09,70o 

Black  copper 3  312  801  ■■,„„ 

Silver                        17n95,031.71    ..  3,460- 

Gold   ■.■.'.'.■.'.'.'.■. 6  -130.02    .. 

Nickel   2  144  496 

Cobalt    2  33610  373 

Cadmium    10  '2,267    .. 

Tin(salts) 2  120  36/  .. 

Metallic  manganese —  i  " '™  ,ti, 

Antimonial  alloys  1  ^'"*  .',?^  ^i 

jMetallic  antimony 1  •■       -^0  „  „,f. 

Arseuiates 3  521  7s8  2,08b 

Sulphur-    11  3,189  760  70o 

Sulphuric  acid  56  245,472    12  186,867 

Oil  of  vitriol,  60  deg 3  S,61S  o30  7,012 

Sulphate  ot  iron  17  4,800  916  oU2 

Sulphate  o£  copper 5  2.587  317  l,37o 

Mixed  sulphates 2  254  113  2i2 

Sulphate  of  zinc  3  683  430 

Others    2  161    .,  Bo 

•  Kilograms.       t  Per  kilogram. 

Progress  of  the  Basic  or  Thomas-Gllchrist  Process 
FOR  THE  Twelve  Months  ending  October  31,  1886. — 
The  total  make  of  steel  and  ingot-iron  from  phosphoric  pig 
during  this  period  amounts  to  1.313,631  tons,  being  an  increase 
over  the  make  for  the  previous  twelve  months  ot  about 
368.314  tons.  It  is  noticeable  that  of  this  make  no  fewer  than 
927.281  tons  were  ingot  iron  containing  under  ol7  per  cent,  of 
carbon.  The  makes  of  the  various  countries  for  the  12  months 
ending  September  30,  1885,  and  October  31,  1886,  respectively, 
are  as  follows ; — 


England  

Germany,  Luxemburg, 

and  Austria    

France  

Belgium     and     other 

countries. 


Totals 


1885. 


Total. 


With 

j      under 
■18  p.  cent. 
Carlion. 


Tons. 
145,707 


Tons. 
70,813 


617,514    I   424,862 
130,382         62,390 

51,514         42,118 


945,317 


600,183 


Total. 


Tons. 

258,166 


883,859 
122,711 


48,595 


With 

under 

17  p.  cent. 

Carbon. 


Tons. 
161,908 

651,523 
77,111 

36,712 


1,313,631       927,284 


It  is  noteworthy  that  these  1,313,631  tons  of  steel  represent 
about  391,000  tons  of  slag,  containing  from  30  per  cent,  to  35 
per  cent,  ot  phosphate  ol  lime.  Nearly  all  the  basic  slag  made 
in  Germany  is  very  finely  ground,  and  used  in  place  ot  super- 
phosphates. 

COPPEK  Production  in  RussiA.-Since  the  discovery  of 
copper  in  Chili.  Australia,  and  America,  the  production  of 
copper  in  Kusaia  has  gradually  fallen  off.  Thus,  in  1856, 
Kussia  supplied  the  Continent  with  2870  tons  of  copper,  and 
imported  only  some  ,i0  tons.  Now,  ol  every  lOOkilos.  used  in 
Kussia  75  per  cent,  is  of  foreign  production.  At  present  the 
metal  is  cliiefly  raised  in  the  Klizabelhpol  district  ot  Trans- 
caucasia. There  are  two  works  tliere.  owned  by  the  Brothers 
Siemens,  and  they  get  their  ore  from  six  shafts  in  Mount  Mis- 
Lag.  The  ore  varies  in  richness  from  2  to  20  per  cent.  In  the 
period  from  1876  to  1881  these  two  works  produced  from  48,070 
tons  of  ore  3209  tons  of  copper.  The  workmen  number  1500, 
and  they  are  paid  at  from  30  to  40  copecs  per  day.  Owing  to 
the  results  obtained  being  regarued  as  satisfactory,  a  spurt 
has  been  given  to  the  develupiiient  of  production  in  the 
Government  of  Tiflis.  Ore  exists  in  some  districts  there  yield- 
ing metal  of  an  average  value  of  16  per  cent. — European  Mail. 


^ontfjlp    Patent   List. 

I.— GENERAL    PLANT,    APPARATUS,    and 
MACHINERY. 

APPLICATIONS. 

15215  H.  J.  Allison,  London— From  J.  H.  Blessing,  United 
States.  Improvements  in  apparatus  for  purifying  water. 
Complete  speciflcation.    November  23 

15216  H.  J.  Allison— From  J.  H.  Blessing.  Water  purifying 
apparatus.    Complete  specification.    November  23 

15218  W.  W.  Beaumont,  London.  Supplying  fresh  feed 
water  to  steam  boilers  of  surface  condensing  engines.  Novem- 
ber 23 

15226  S.  Harrison,  Ripon.  Regulating  outlets  of  reaction 
turbines.    November  23 

15268  A.  J.  Boult,  London— From  N.  Carvalho,  United  States. 
Improvements  m  apparatus  for  heating  air,  steam,  or  the  like. 
Complete  specification.    November  23 

152i)2  G.  Westinghouse,  jun..  and  F.  Moore,  London.  Im- 
provements in  thermostats;  Complete  speciflcation.  Novem- 
ber 23 

15293  G.  A.  Godillot,  London.  Improvements  in  revolving 
fire  grates  for  furnaces.    November  1'3 

15330  H.  Bamford,  London.  Valves  for  controlling  the  flow 
of  water,  steam,  compressed  air,  or  other  fluids  or  gases 
through  oipes.    November  21 

15101  H.  SV.  Cole  and  A.  F.  Cole,  London.  Improvements  in 
or  relating  to  gas  and  other  fluid  pressure  controlling  ap- 
paratus.   November  25 

15110  T.  S.  ilari'iage,  London.  Metallic  vessels  for  holding 
liquids.    November  26 

15179  M.  Vining,  London.  Apparatus  for  facilitating  the  use 
of  compressed  air  or  other  gases  or  vapours  for  imparting 
pressure  to  water  for  extinguishing  fires  and  fur  other  pur- 
poses.   November  26 

151»6  J.  Henderson,  Wakefield.  Improved  furnace  or  grate 
bars.    November  27 

15520  VV.  J.  Clark,  London.  An  apparatus  for  automatically 
regulating  the  supply  of  air  to  furnaces  under  forced  draught. 
November  27 

15550  F.  J.  Kicarde— Seaver,  London.  Linings  for  furnaces, 
retorts,  crucibles,  and  the  like.    November  29 

15558  14.  Fraser  and  J.  B.  Edmiston.  Liverpool.  Improve- 
ments in  or  appertaining  to  forced  draught  apparatus  for 
furnaces.    November  29 

15605  U.  B.  Morison,  Hartlepool.  Artificial,  air  supply  to 
boiler  furnaces.    November  30 

15636  W.  H.  Mirfln,  London.  Improvements  in  or  applicable 
to  steam  boiler  or  other  turnaces.    November  30 

15661  A.  J.  Boult.  London— From  J.  L.  W.  Oescn,  Denmark. 
Apparatus  for  indicating  the  level  in  steam  boilers  and  the 
like.    Complete  specification.    November  30 

15715  J.  Joly  and  J.  Bochon,  London.  Machinery  or  ap- 
paratus for  granulating  or  disintegrating  coke  and  other 
materials.    Complete  specification.    Lecember  1 

15751  J.  B.  Fenby,  Sutton  Coldflold.  Cocks  and  valves  for 
controlling  the  flow  of  liquids.    Lecember  2 

15757  R.  Fraser  and  J.  B.  Edmiston,  Liverpool.  Improve- 
ments in  or  appertaining  to  forced  draught  apparatus  for 
furnaces.    December  2 

15768  O.  J.  Ellis,  London.  Air  refrigerating  machines. 
December  2 

15787  H.  Wilson,  Stockton-on-Tees.  Apparatus  for  creating 
forced  draught  and  forced  combustion,  tor  injecting  fuel  into 
furnaces  and  the  like,  applicable  to  steam-boiler  and  other 
furnaces.    Complete  specification.    Decembers 

15Si2  A.  Blechynden,  Loudon.  Centrifugal  fans  for  extract- 
ing or  forcing  air.    December  3 

1,5861  H.  C.  Simpson  and  E.  W.  Astle,  Derby.  Construction 
of  boilers  for  heating  purposes.    December  4 

15872  W'.W.  L.  Lisuman,  J.  T.  Lishman,  and  W.  R.  Bootland, 
Liverpool.  Condensers  used  in  the  analysis  of  chemicals. 
December  4 

1602a  C.  Marquis  de  Montgrand.  London.  Process  and 
apparatus  for  the  production  oi  heat  and  cold.    December  7 

16U67  A.  A.  Kickuby,  London.  System  ot  promoting  circula- 
tion of  water  in  steam  boilers,  and  preventing  the  deposit  of 
scale  on  furnaces  or  other  parts  exposed  to  heat.    December  8 

16135  E.  Kaselowsky.  London.  Apparatus  for  pumping  and 
compressing  air.    Complete  specification.    December  9 

16:i27  F.  J.  Browne,  Loudon.  An  improved  smoke  consumer. 
December  11 

16263  VV.  U.  Dennis,  London.  Improvements  in  heating 
apparatus.    Complete  specification.    December  11 

16277  E.  Seger,  London.  Improvements  in  centrifugal  ap- 
paratus.   Complete  specification.    December  11 

16290  J.  B.  Hannay,  Glasgow.  Apparatus  for  condensing, 
absorbing,  or  washing  gases  or  fumes,  and  for  similar  pur- 
poses.   December  13 

16373  G.  S.  Follansbee.  London.  Improvements  in  fluid 
meters.    Complete  speciflcation.    December  11 

16101  G.  P.  Bradford,  llanicy.  The  prevention  of  sulphurous 
fumes  from  the  use  of  coke  for  firing  on  tramway  or  other 
engines  and  in  the  manufacture  of  iron.    December  11 

16414  W.  W.  Popplewell,  London— From  J.  Trueb,  United 
States.  Thermometric  regulators  lor  heating  apparatus.  Com- 
plete specification.    December  14 

16133  D.  Rylands  and  R.  Potter,  Barnsley.  Construction  of 
port  mouths  of  regenerative  gas  furnaces.  Complete  specifica- 
tion.   December  15 
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16525  F.  W.  Bond,  London.  Apparatus  for  heating  liquid 
by  steam.    December  IB 

16532  H.  P.  Miller.  London.  Gas  heating  apparatus.  Decem- 
ber 16 

16533  VV.  Paohardson  and  J.  Fidler,  Manchester.  Machines 
or  apparatus  known  as  "Steel  tape  condensers."  December 
16 

16517  J.  Atkinson,  London.  Improvements  in  refrigerating 
apparatus.     December  17 

lUoSO  E.  L.  Marsilen  and  P.  H.  S.  Xicklin,  London.  Improve- 
ment in  steam  blast  apparatu.s.    December  17 

16592  T.  Milburn,  C.  W.  Haydon,  and  E.  Mundy,  Jlan- 
chester.  Furnace  grates  having  movable  bars.  December 
17 

16593  S.  Ilcnnett.  London.  Apparatus  for  purifying  water 
for  boilers.    December  17 

16611  B.  .1.  Davenport,  liirmingham.  Gauge  for  indicating 
the  depth  of  water  or  other  liquid  in  an  elevated  tank  or  other 
receptacle.    December  18 

16648  C.  Vaughan,  Shellield.  Clacks  or  valves  tor  pumps 
and  appliances  for  raising  water  and  other  liquids.  Complete 
specification.    December  IS. 

16721  T.  S.  Webb,  London,  Apparatus  for  heating  water 
and  other  Uquids.    December  20 

COMPLETE  SPECIFICATIONS  ACCEPTED." 


682  J.  C.  Brcntnall.  Steam  generator  and  other  furnaces. 
December  17 

1210  H.  J.  II,  King,    Mercurial  gauges,    November  30 

1213  A.  Fould  and  1',  (icnrean,  Ketractory  bricks,  tiles, 
tubes,  crucibles,  turiuice  linings,  etc,,  to  be  subjected  to  high 
temperatures.    November  30 

1391  H.  Mans.  Apparatus  for  feeding  furnaces  without 
admitting  air.    November  30 

1439  J.  Atkinson.  Pumps  tor  compressing  or  exhausting  air 
or  other  gases.    December  3 

1990  J.  Mactear— From  J.  Kolb.  liaising  liquids  and  ap- 
paratus therefor.    December  7 

2075  A.  Sweet.    "Water  heating  apparatus.    December  17 

2086  1^.  A.  Maignen.  Purifying  and  softening  liquids,  and 
apparatus  therefor,     December  14 

2176  J.  Dewrance.  Duplex  water  gauges  for  boilers.  Decem- 
ber 17 

2962  J.  A.  Muller.  Apparatus  fornicasuring  and  registering 
cuiTCnts  of  lluids  or  gases.    December  17 

S375  W,  C.  Nickels,    Filtering  funnels.    December  17 

13116  J.  McEwen.  Signal  employed  in  carbonic  acid  gas 
generators.    November  26 

13671  D.  McCoUev  \\'eston.  Centrifugal  machines.  Novem- 
ber 26 

14162  H.  T.  Varyan.  Vacuum  distillation  apparatus.  Decem- 
ber 3 

14646  \V.  E.  Gedge— From  J.  V,.  Carroll.  Apparatus  for  heat- 
ing and  purifying  feed  water  for  boilers.    December  14 

11690  A.  M.  Clark— From  C.  S,  Wilcox,  Means  tor  ett'ecting 
consumption  of  smoke  in  furnace.    December  14 

11887  1).  George.  Creating  a  draught  in  boiler  fiues  or  chim- 
neys.   December  17 


I  [.—FUEL,  GAS,  AND  LIGHT. 
APPLICATIONS. 

15237  G.  Pettigrew  and  G.  Harper,  Sligo.  An  improved 
system  of  injecting  and  regulating  the  flow  of  tar.  oil,  or  other 
liquid  fuels  into  furnaces  for  heating  gas  retorts,  steam  boilers, 
and  other  purposes,    November  23 

15287  J.  S.  Sellon,  London,  Improvements  in  apparatus  to 
be  employed  in  lighting  and  heating.    Nov.  23 

15301  \V.  Wells,  Glasgow,  Improvements  in  apparatus  for 
obtaining  light  from  h.\  drocarbons.    November  21 

15328  R.  Wallwork,  London,  Improvements  in  burners  for 
generating  gas  from  oils  or  combustible  liquids,  and  burning 
the  same  to  produce  light  and  heat,  and  in  apparatus  connected 
therewith.     November  21 

15456  C.  Appleby,  London.  Heating  chambers  or  closets. 
November  26 

15478  F.  Lux,  London.  The  purification  of  illuminating  gas 
and  other  liquids,  and  apparatus  therefor.  Complete 
specification.    No\'ember  26 

15484  J.  Horrocks,  Soiithport.  Improvements  in  gas  and 
electric  light,  lamp  pillar,  and  other  illuminating  pillars,  and 
the  means  of  effecting  tlie  same.    November  27 

15560  J.  Schweizer  and  P.  K,  lliiber,  London,  Apparatus  for 
lighting  and  heating  with  petroleum  or  other  substance. 
November  29 

15621  B.  H.  Thwaite,  Jjiverpool.  Improvements  in  methods 
of  generating  gaseous  fuel,  and  in  apparatus  therefor.  Novem- 
ber 30 

15716  S.  Cutler.  London.  Apparatus  tor  the  distribution  of 
liquid  in  gas  scrubbers.    December  1 

15'i2S  F.  J.  Jones.  London.  Jlethod  of  and  apparatus  for 
producing  or  manufacturing  gas  for  illuminating  and  othei" 
purposes.    December  1 


15742  D.  Ballardie,  Glasgow.  Burners  for  lamps  to  burn 
solid  paraffin,  naphtlialine,  or  such  oils  or  hydrocarbons  as 
freeze  or  solidify  at  a  low  temperature,    December  2 

1.5774  G.  T.  Uudd.  Plymouth.  Lighting  or  resuscitating  tires 
(domestic  or  otlierwisel,  by  employing  gas  instead  of  paper  and 
wood  or  other  quick  combustible.    December  2 

15859  T.  Fletcher  and  A.  Clare,  Manchester.  Improvements 
in  and  connected  with  gas  tires  and  gas  stoves.    December  4 

15902  II.  II  Lake,  London  —  From  J.  J.  Johnston,  United 
States.  Manufacture  of  gas  for  lighting  and  heating  purposes. 
December  4 

15974  -\.  McDoiigall.  Penrith.  Treating  coal  or  coke  to  im- 
prove its  qualities  for  heating,  smelting,  or  gas  making,  also 
to  diminisli  the  smoke  e\'olved  in  the  eomoustion  of  coal. 
December  7 

15991  C,  J,  Sandahl,  J.  Birchall,  and  J.  Musson,  Liverpool, 
Process  of  manufacturing  gas,  and  apparatus  employed  there- 
in,   December  7 

16029  C.  Marquis  de  Montgrand.    See  Class  I. 

1601S  A.  Thomas,  West  Cowes,  An  improved  means  for 
straining  gas-tar  to  be  used  as  fuel  in  gas  and  other  works. 
Decembers 

16053  B.  H.  Thwaite,  Liverpool.  Methods  of  producing 
combustible  gases  from  liquid  hydrocarbons,  and  in  apparatus 
therefor,    December  8 

16112  F.  B.  Fowler,  London.  Improvements  in  the  mode  of 
and  means  or  appliances  for  making  oil-gas.  Complete  speci- 
fication,   December  9 

16380  T.  \V.  Bayes,  London.  Apparatus  for  drying  washed 
coal,  or  coal  partially  prepared  for  the  manufacture  of  artificial 
fuel,  applicable  also  to  drj'ing  other  materials,    Deceinber  U 

16434  W.  AV'ilkic,  Glasgow,  Improvements  in  pre\'cntiiig 
smoke  by  increasing  the  draught  in  chimneys,  ihc  said  im- 
pro\'ements  being  also  applicable  for  supplying  or  discharging 
heated  air  into  rooms  or  other  apartments  tor  heating  ancl 
ventilating  purposes,  as  well  as  for  disinfecting  the  same. 
December  15 

16.i51  H,  Arch,  Leeds,  Preparing  smithy  coke.  Decem- 
ber 17 

16581  A.  Paget,  Loughborough.  The  use  and  construction  of 
"  mantles  "  for  incandescent  gas  lighting.    December  17 

16657  \V.  Defries,  London,  Improved  means  of  distributing 
light  by  reflection.    December  18 

16727  \V.  Boggett,  London,  Obtaining  heat  and  light,  and 
apparatus  employed  therefor.    December  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

15291  J.  Butterfield.  Means  for  increasing  the  temperature 
of  furnace  gases  and  air  heated  thereby.    November  30 

15331  A.  Kinnear  and  E.  Fahrig.  Apparatus  for  carburct- 
ting  and  increasing  illuminating  power  of  gas.    December  10 

16052  W.  Young.  Purification  of  coal-gas,  and  apparatus 
therefor;  in  part  applicable  for  preparation  of  caustic 
ammonia  solutions,    Doccmber  7 

1886. 

Ti03  S.  Banner.  Jlanutacture,  blending,  and  treatment  of 
certain  mineral  hydrocarbons  or  compounds  thereof,  Decem- 
ber U 

1226  J.  West,  Apparatus  for  charging  and  drawing  gas 
retorts.    November  26 

1459  J.  L  Balfour  and  J.  Lane,  Manufacture  of  illuminat- 
ing eas  and  volatile  lifpiid  hydrocarbons.    November  26 

1894  J.  W.  Brewster.  Apparatus  for  regulating  the  tem- 
perature of,  and  supplying  heating  or  cooling  media  to  rooms, 
etc.    December  10 

2299  11.  Fourness.  Stop  valves  for  regulating  admission  of 
gas.  etc,  to  burners  of  illuminating  apparatus.     December  17 

2307  H.  Barclay  and  K.  Simpson.  JIanufacture  of  coke  for 
metallurgical  purposes.    November  30 

2111  A.  Dempster.  Centre  valves  for  working  purifiers,  etc., 
used  in  the  manufacture  of  coal-gas.    December  47 

2892  H,  Bowater,    Purification  of  coal-gas.     December  10 

11691  G,  It.Cottrell.  Method  and  apparatus  for  carburctting 
and  mixing  gas  and  air.     1  lecember  7 

13227  \\'.  II.  llawkes.  Compound  for  treating  coal  and  other 
fuel.    December  3 

14795  J.  F.  \V" right  and  G,  E.  Wright.  Waste  lieat  extractors 
for  gas  fires.    December  17 


*■  The  dates  gifcn  are  the  dates  of  the  Official  Joiiruals  in  which 
acceptances  of  the  Complete  HpeciHcatioiiB  are  advertised.  Complete 
specitications  thus  advertised  a»  accejded  arc  open  to  inspection  at  the 
Patent  Olfice  immediately,  -and  to  oi)po8itiou  within  two  months  of  the 
said  dates. 


IIL-DESTKUCTIVE    DISTILLATION,     TAU 
PKODUCTS,  Etc. 

APPLICATION. 

15772   U.   B.  Tennent,  Glasgow.    Destructive  distillation  of 
shale  and  other  minerals,  and  retorts  therefor.    December  2 

COMPLETE  SPECIFICATION  ACCEPTED. 

1SS6. 

8191  H.  Tervet.    Apparatus  tor  distilling  or  refining  mineral 
oils.    December  17 
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IV.— COLOURING  MATTEES  and  DYE.S. 
APPLICATIONS. 

15576  C.  Collin  and  L.  Errani.  London,  lilack  liquid  pre- 
pared from  aniline,  nitrobenzene,  and  from  their  derivatives, 
for  dyeing,  printing,  painting,  and  varnishing  on  all  kinds  of 
materials.    November  30 

15651  II.  Hirsch  and  J.  Dawson,  London.  A  process  for 
obtaining  chloride  aijd  bromide  of  amidodiniethylaniline, 
and  producing  dyes  therefroni.    November  30 

16258  ^V.  P.  Thompson.  Liverpool— From  Ewer  and  Pick, 
Germany.  Manufacture  of  aromatic  diamines,  and  of  azo- 
dyes,  and  derivatives  therefrom.    December  11 

COilVLElE  SPECIFIC  A  TIUXS  A  CCEPTED. 

18S5.  I 

2213  C.  A.  Martius.    Production  of  mixed  azo-colours.    De-  : 
cember  3  j 

2878  A.  JL  Clark— From  A.  Jliillcr-Jacobs.    llanufacture  of  '. 
colouring  matters,  and  vehicle  therefor.    December  14 

3890    T.  Carnelley.    Preparationlof  para-amido-diphenyl-sul-  1 
phonic  acid.    December  10 

13780  C.  I).  Abel— From  the  Actiengesellschaft  fur  Anilin- 
Fabrication.  Production  of  azo-colours  from  orthosulpho  or 
orthocarbo  acid  of  benzidine.    December  3 


v.— TEXTILES  :  COTTON,  WOOL,   .SILK,   Etc. 

APPLICATIONS. 

15285  T.  Zcbrowski.    See  Class  VI. 

15313  W.  Mather.  London.  Apparatus  for  treating  textile 
mateiials  with  liquid.s,  gases,  or  vapours.    November  24 

15599  J.  B.  Whiteley  and  W.  Whiteley.  Halifax.  Machinery 
for  drving  wool  and  other  fibre.    November  30 

15600  J.  B.  Whiteley  and  W.  Whiteley.  Machinery  for 
washing  and  scouring  wool  and  other  fibrous  substances. 
November  30 

15669  G.  Jagenburg.  London.  Machine  for  washing  cotton 
and  other  textile  materials.  Complete  specificalion.  Novem- 
ber 30 

157H  W.  Pfirsch  and  B.  Kirchner.    See  Class  XIX. 

16066  A.  Morel.  Liverpool.  Apparatus  for  treating  wool  and 
other  fibrous  materials  for  the  removal  of  burrs  therefrom. 
Complete  specification.    December  S 

1607S  E.  Casper.  London.  Treating  the  barks  of  rhea  or 
China-grass,  and  like  plants;  and  apparatus  therefor.  De- 
cember 8 

1W16  H.  H.  Lake.  London— From  H.  IX.  Randall.  I'nited 
States.  Improvements  relating  to  the  treatment  of  silk  and 
other  fibres.    Complete  specification.    December  14 

16714  G.  S.  Patullo,  Glasgow.  Treating  or  preserving  jute 
and  other  similar  fibres.    December  20 

COMPLETE  SPECIFICATION  ACCEPTED. 

1886. 

1959  H.  H.  Doty.    See  Class  XIX. 


VI._1)YEIKG,  CALICO  I'KINTING,  I'APEK 

STAINING,  AND  BLEACHING. 

APPLICATIONS. 

15273  H.  H.  Leigh.  London— From  J.  G.  Watmough.  I'nited 
States.    Improvements  in  apparatus  for  dyeing.   November  26 

15285  T.  Zebrowski,  London.  Improvements  in  the  method 
of.  and  apparatus  for.  washing,  scouring,  and  bleaching  wool. 
November  23 

15355  T.  O.  Arnfield,  JIancliester.  Improved  apparatus  to 
be  employed  in  soaping,  scouring,  and  cleansing  printed  and 
dyed  fabrics.    November  25 

1.5363  D.  Stewart.  Glasgow.  I'reparing  and  applying  grey 
and  black  colouring  matters  to  textile  fabrics  and  materials. 
November  25 

15122  E.  Edwards.  London— From  L.  Gevaert,  Belgium. 
Process  for  dyeing  blue  by  means  of  alizarin.    November  26 

15435.  K.  liolt.  Halifax.  Method  and  apparatus  for  dyeing 
warps  of  Turkey  red.  alizarin  red,  and  other  fancy  colours. 
November  26 

15611  C.  Gaydet,  London.  Apparatus  for  printing  colours  on 
hanks,  varus,  or  pieces  of  textile  material.    November  30 

15S24  J.  B.  Alliott  and  J.  Wade.  London.  Jlethod  of  fixing 
colour  upon  printed  yarns  or  other  material,  and  in  the  appa- 
ratus employed  therefor;  parts  of  the  )mpro\  ed  apparatus 
being  also  applicable  to  other  purposes.    December  3 

1611-'  L.  Weldon.  London.  Improvements  in  dyeing  appa- 
ratus.   Complete  specification.    December  14 

16413  E.  Suteliffe  and  G.  E.  Sutclifte.  Halifax.  An  improved 
means  or  method  of  drying  dyed  slivers  of  fibre.    December  15 

16596  C.  Carron,  London.  JIachine  for  dyeing  hanks  or 
skeins  of  textile  materials.  Complete  specification.  De- 
cember 17 


COMPLETE  SPECIFICATIONS  ACCEPTED. 
1886. 

211  J.  C.  Munn.  Production  of  pieced.ved  goods.  Decern 
ber  3 

1465  II.  Horner— From  C.  C.  Sabin.  Blueing  water  for  laun- 
dry and  other  purposes,  and  apparatus  therefor.     Decembers 

1182  J.  Coulter.  Hawking  machines  for  indigo  dyeing.  De- 
cembers 

1750  W.  G.  White.     Dyeing  fabrics,  and  apparatus  therefor. 

13598  J.  Fletcher.  Dyeing  tissue  and  other  papers,  and  appa- 
ratus therefor.    December  7 


VI I. —ACIDS,  ALKALIS,  and  SALTS. 
APPLICATIONS. 

152S6  J.  J.  Hood  and  A.  G.  Solomon,  London.  Improve, 
ments  in  the  manufacture  of  manganese  sulphate.  Novem- 
ber 23 

15352  W.  Burns.  Leith.  Manufacture  of  bicarbonate  and 
carbonate  of  soda  by  the  ammonia  process,  and  construction 
and  use  of  api)aratus  for  that  purpose.    November  25 

15391  A.  A.  Croll.  London.  The  distillation  of  ammoniacal 
liquors,  the  concentration  of  litiuids  and  salts  in  solutions,  and 
means  or  apparatus  employed  therein.    November  25 

15436  H.  Byk.  London.  Process  for  manufacturing  tannic 
acid  in  bright,  semi-transparent  or  translucent  crystals  or 
grains.    Complete  specification.    November  26 

15168  W.  Burns.  Leith.  Manufacture  of  sulphate  of  soda 
and  bleach  in  one  operation  under  high  pressuie.  and  in  the 
construction  and  use  of  apparatus  for  that  purpose.  Novem- 
ber 27 

15498  W.  Brauley  and  W.  P.  Cochrane.  Redcar.  Treating 
solutions  ot  chloride  of  calcium  so  as  to  obtain  chloride  of 
magnesium  and  other  products.    November  27 

15793  J.  S.  Uigby.  Holywell.  Treatment  for  utilising  a  resi- 
due from  the  manufacture  of  caustic  soda  or  caustic  potash, 
commonly  termed  lime-mud.    Decembers 

159117  ^^'.  P.  Thompson,  Liverpool— From  H.  Reimann.  Ger- 
many. Production  of  chlorine  from  chlorides  of  the  alkalis 
and  alkaline  earths,  and  treatment  of  pyrites  residues  for  the 
extraction  ot  copper  and  other  metals  therefrom.    December  7 

16022  G.  Escbellmann  and  K.  Markel.  Liverpool.  Jlanu- 
facturc  of  caustic  soda  or  caustic  potash  and  carbonic  acid 
from  carbonate,  sesqui  carbonate,  or  bicarbonate  of  soda,  or 
carbonate  or  bicarbonate  of  potash.    December  7 

16118  H.  Kenyon.  Manchester.  Production  of  sulphide  of 
zinc  and  chloride  of  ammonium.    December  9 

16491  J.  M.  Walton.  Manchester.  ^Manufacture  of  sulphur- 
ous acids  and  other  sulphur  compounds,  and  apparatus  em- 
ployed in  such  manufacture.  Complete  specification.  De- 
cember 16 

16I9;P  W.  B.  Giles  and  A.  Shearer,  Stratford.  Manufacture 
of  phosphoric  acid.    December  16 

16562  G.  L.  Wigg.  M.  Steele.  W.  .1.  Wigg  and  W.Towns, 
Liverpool.  Treatment  of  sulphate  of  soda  to  obtain  alkali, 
and  apparatus  therefor.    December  17 

16563  G.  L.  ^Vigg.  M.  Steele,  and  W.  .1.  W^igg,  Liverpool. 
Treatment  of  certain  residual  liquors  obtained  in  copper 
works  for  the  production  of  sulphate  of  iron.    December  17 

16599  The  Tyue  Alkali  Company.  Limited,  and  T.  Gibb. 
London.  Manufacture  of  hydrate  of  baryta  and  strontia  and 
salts  of  barium  and  strontium.    December  17 

16G00  T.  Scott.  G.asgow.  Evaporating  saline  solutions,  and 
apparatus  therefor.    December  17 

16712  K.  McCowan  Service,  Glasgow.  Treatment  of  spent 
liquor  or  alkali  waste  from  paper  mills  and  other  works,  and 
recovery  of  caustic  soda  therefrom.    December  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1885. 

16052  W.  Young.    See  Class  II. 

1886. 

19S9  J.  Mactear.  Preparing  soda  for  sale  and  distribution. 
December  10 

10022  J.Whitley.  Apparatus  for  manufacture  of  acids  and 
distillation  and  condensation  ot  corrosive  liquid  and  gaseous 
substances.    December  10 

13116  J.  JIcEwen.    See  Class  I. 


VIII.— GLASS,  roTTEl!Y,  and  EARTHENWARE. 
APPLICATIONS. 

1.5310  W.  H.  Turner,  London.  Machines  for  printing  designs 
upon  paper  or  other  material,  especially  applicable  to  the 
decorating  ot  earthenware,  china,  glass,  tiles,  granite,  and 
the  like.    November  24 

15579  H.  J.  Allison.  London— From  C.  C.  Gilman.  I  nited 
States.  JIanufacture  of  porous  earthenware.  Complete  speci- 
fication.   November.su 

15988  II.  P.  Dunnill  and  F.  R.  Smith,  Iron  Bridge,  Salop. 
Method  or  means  of  manufacturing  or  producing  construc- 
tions in  tiles  or  any  other  similar  articles.    December  7 
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tJ.^<'^'  ^^  Chance,  London.  New  or  improved  machinery 
for  rolUng  glass.    December  7  <»>."iiK:i, 

nf  n^,'!,m',J:',1^'„^''®;?^-.-;'^'?  •"iPfO^'C'l  process,  mode,  or  means 
by"rd"ZsUn"g""l,;:^'e'Sfl"'"  "'  ""^^  '""■'*  ^"''^'''-- 
oiJaf^f,"?"  ■^n?'"™  K^'  London.    Blowing  and  moulding  glass, 

^?Jkfi"n"'^n'"'''''""''/?^"'i''PP'''^"™s  therefor.    Dec.  11 
ann^li^^Sip?/"^.'!"-  ^^'^Sow.     Improvement!  in  kilns  for 
annealing  glass.    December  11 

mi';?.'^  ■^;V-  ^"■"S""  "nd  A-  M-  Malloch.  Glasgow.    Improve- 

f.^4n^p^^?s'^s;sy'-Di^KPr"'^ '"  '"'"='''°«'->- 

itooo  H.  feuUey.  N'ottingham.     Improvement  in  the  manii. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 
1886. 

pa'Stust!,'efJfor.'']Te:?e'nS-°'  ^''^'^  ""''''  «""^-  ^"^  "P" 
stJStVaaTdes'.'^i^eS.^i^'e'rf  ""^^^^  °'  P""^"^'  "^"^^ 


IX.-BUILDIXG    MATERIALS,     CLAYS, 

MOKTAKS,  AND  CEMEXTS, 

APPLICATIONS. 

„rl?,?it,r;  '"'eston,  Sheffield.    An  improved  composition  for 
preientmg  disintegration  of  roads  anfi  footpaths.    Nov.  23 

loiU  L.  fcchlentheini,  London.     An    improved  method  of 
''\»'5'"K  ornamental  granito  marble  mosaic^Xoven  ber  25 

buiM'i'„^-block^"^?-ove°mt;-o6'^    ''™P    ^^'^    ^^    ^ "^-^ 

™-,K  ...  •  •^°^>  London.  Improvements  in  and  connected 
with  the  manufacture  of  Portland  cement  and  natural  ?ement 
DecemrrlS  '™'  ^"^  '"^"''  "'"«'  -""i  '"  apparatus  tSfSn 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

inL'bricIs.'Vil^retc"  !?o'vim°be?lo^"'="-  '^''^"""^  ^°'  P^^ 
1886. 

5?n  ?--,^-'''f?-„>PP,^''''t"8  for  mixing  concrete.    Dec.l7 
fo;. '  NoVemb^er  30      ^'-'""^  """^"'  *="=•■  *""*  "PP^^atus  there- 
Nivlmber''30 "'''''"■    ^^'"""f^oture  of  scoria  paving  blocks. 

Ui34  G.  Howard.    Decorating  wood.    December  U 


X. -METALLURGY,  MINIXG,  Etc. 

APPLICATIONS. 

153o(  J.  T.  King,  Liverpool— From  D.  Brose  Tnifpd  ^^fofoo 
Improvements  n  makme-  stppl  nV,i,;^i?V  •-""«?. states. 
Xoveniber  -'5  '""i^mt    steel.      Complete    specification. 

pll-^'s".  -^NoveX^™"""-  ^^I''°°f''ct"«'ofcompoundarmour.  , 
c|S^=;,^?-?p.--f^-  -.or^otb.  . 

^B&^-  ^^-or^^-i^^S^^a^i  -  , 


I      15550  F.  J.  Ricarde.Seaver,  London.    Linings  for  fnrnaces 
crucibles,  retorts,  and  the  like.   November  29 

looai  W'.Hawdon,  Jliddlesborough.  Apparatus  for  removing 
and  disposing  of  the  slag  of  blast  lumaccs.    November  30 

Id,  lu  L.  It.  i  orbes,  Loniion.  Construction  of  armour  for 
ships  and  other  vessels,  fortiHcations,  and  defences.    Dec  1 

loilO  J.  Piatt,  Birmingham.  Manufacture  of  nuts,  and  pro- 
cesstor  making  iiou  from  which  lo  manufacture  nuts      Dec  ' 

loiss  1 .  Cossar  and  J.  Bryce,  Glasgow.  Knanielliug  of  dairy 
utensils  made  ol  iron  or  other  metal  w  iih  porcelain,  enamel 
ground  glass,  silica  of  soda,  sand,  and  chloride  ot  sodium 
December  3  >/>»juiu. 

lo79U  \V.  G.  Copestake  and  C.  Jones,  Derby,  Converting  or 
reconverting  olu  steel,  iron,  and  other  kinds  of  metal  into 
^ompounds  known  generally  aa  the  tUfferent  kinds  of  steel. 

15797  G.  Quick,  Chipping  Campden,  Improvements  in  steel 
armour-plates.    Decern  ucr  3 

15798  G.  Quick.    Steel  armour-plates.    December  3 
loSOl  G.  V\  .  Klhott,   Sheffield.     Appliances  for  boring  and 

mining  rock,  coal,  and  other  minerals.    December  3 

loSSl  i> .  K  Kluiore.    See  Clai^s  XVill. 

15836  J.  W.  Hall,  London— From  F.H.  Durell,  United  .states. 
Improvements  in  ordnance.    Decembers 
D^^  b^'  f '^°"'  ^'ewcastle-on-Xyne.     Miners'  safety  lamps. 

.  15679  H.  F.  Elkington  &  H.  T.  Fellows,  jun.,  London.  An 
improvement  or  improvements  in  decorating  gold,  silver, 
electro-plate,  and  otlier  metal  wares.     December  4 

lo91B  C.  Payeu,  London.  Crystallisation  of  metals  by  a 
general  method,  with  variable  porosity,  and  preserving  in 
'=\':f.yp,^tance  the  crystalUnc  aggregation.     December  6 

lo91b  J.Clark,  London.  Obtaining aUoys of  aluminium  with 
certain  other  metals.    December  6 

15965  C.  J.  Dobbs.    See  Class  LX.. 

15978  K.H.  Cowles,  The  Cowles  Electric  Smelting  and  Alu- 
minium  Co.,  London.  Manufacture  of  compound  armour- 
plates  otalummium  alloys  and  other  luetaK    December? 

fKnn'i   ,    •  ^•/Ibompson-From  H.  Rcimann.    See  Class  Vm 

IbUUl  J.  Nicholas  and  H.  H.  I'anshawe,  London.  Process  lor 
procuring  the  precious  metals  Ironi  their  ores.    December  7 

1603»K.M.Deeiey,juu.,  Derby.  Process  for  casting  metals. 
December  8  ^  ^^^u-. 

16(117  G.AshworthandE.Ashworth,  Manchester.  Apparatus 
for  hardening  and  tempering  steel  wire  and  tape.    Dec.  8 

IbOto  K.  B.  '1  honias,  London.  Improvements  in  cleaning 
metal  plates  or  sheets.    Decembers 

16109  S.  F.  Walker,  Cardiff.  Electric  miners'  safety  lamps. 
December  9  *         »- 

16128  E.  de  Pass,  London-From  La  Societe  Anonyme  des 
Mines  de  Irer  de  lAujou  et  des  Forges  de  Saint  Nazaire, 
J'runcc.  A  process  of  converting  old  btcel  rails  into  metalUc 
sleepers  tor  railways,  tramways,  and  the  like.    December  9 

ibsu  E.  Jlorewood,  Llaneliy.  Improvements  in  coating 
with  tin,  terue,  or  other  coating  metal,  sheets,  plates,  or  pieces 
ot  iron  or  other  metal.    December  10 

16212  (J.  \\  .  Thompson,  Dulwich.  Improvement  in  rock 
drills.    December  11 

16271  T.  Lockerbie,  London.  Construction  of  regenerative 
turnaces  tor  melting  iron,  steel,  and  other  metals  or  minerals. 
December  11 

16386  H.  E.  Newton,  London— From  J.  J.  Crooke  and  R. 
Crcoke,  U  nited  Slates.  An  improved  process  for  treating  and 
desilverismg  copper  matte  ana  copper  ores  analogous  to 
copper  matte.    Complete  specihcation.    December  11 

16100  J.  H.  Lancaster,  London.  Crushing  ore  and  rock. 
December  11 

16101  G.  P.  Bradford.    See  Class  L 

16119  W .  A.  Barlow,  London— From  J.  Bulliat,  France.  New 
or  improved  means  tor  the  mauufacture  of  tine  steel  from 
I  coarse  gram  steel  (Bessemer  and  such  like),  and  for  the  rege- 
nerauon  of  burnt  steel.    December  11 

16523  J.E.  Bott,  S.  J.  Hackney,  and  W.  Craven,  London. 
Improvements  in  and  apparatus  for  the  production  of  steel 
casungs,  also  applicable  for  meltmg  copper,  tm,  and  other 
metals.    Complete  specincation.    December  16 

16516  H,  \V.  Budoicom,  London.  Apparatus  for  tinning 
plates.    December  16 

16563  G.  L.  Wigg,  M.  Steele,  and  W.  J.  Wigg.  See  Class  VII. 

160,1  G.H.  Lloya,  Sutton  Coldlield,  A.  L.  Lloyd,  Leaming- 
ton, and  H.  Bewiay,  Moselcy.  Welding  and  heating,  and  ap- 
paratus connected  therewith.    December  17 

16608  D.  G.  Fitzgerald,  London.  The  production  of  coherent 
masses  of  peroxide  ot  lead  tor  use  as  voltaic  battery  elements, 
and  tor  use  in  electrolytical  and  metallurgical  operations. 
December  1, 

16627  J.  VV  Noad,  P.  Higgs,  and  J.  Hobart,  London.  Pro- 
ducuon  of  aluminium.    December  18 

16631  C.  Jl.  Pielsticker,  London.  I'roduction  of  compressed 
metal  castmgs.    December  IS 

16668  W.  Elmore,  F.  K.  Elmore,  and  A.  S.  Elmore,  London, 
treatment  of  tm  scrap  and  the  like  in  the  oblainment  there- 
from or  oxiae  of  iron  and  oxide  of  tin.    December  IS 

166S2  S.  Adams,  Middlesbrough.  Universal  mill  for  rolling 
iron  ana  steel  plates,  etc.    December  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1886. 

566  R.  Hadfleld.   Production  and  treatment  of  stceL  Dec.  IJ 
1359  J.  It.  Turnock.  Apparatus  for  annealing,  pickling,  coat- 
ing, and  cleaning  metal  plates  or  sheets,    December  7 

1796  T.  Twynam.  Puritlcation  of  iron  and  of  phosphatio 
ferruginous  slags.    December? 
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1885  M.  Evrard.  Machinery  for  washing  coal  and  other 
minerals.    December  10 

2062  G.  F.  Simonds.  Dies,  etc.,  for  nse  in  the  production  o£ 
rolled  metal  articles.    December  11 

2102  H.  H.  Lake— From  Verein  Chemischer  Fabrilien.  Rc- 
co\erv  o£  tin  from  scraps  of  tinned  plate.    December  17 

i:i(')S6  J.  Laidler.    Miners' safety  lamps.    Xoveniber  2G 

H25S  A.  Schmole.  Separating  tlie  injurious  ferruginous 
alloys  of  tin  contained  in  baths  for  tinning  iron.    December  7 

U927  J.  K.  Whitney.  "  Chills"  employed  in  casting  metals. 
December  17 

XL— FATS,   OILS,   axd   SOAP   MANUFACTURE. 
APPLICATIOJVS. 

I.i995  U.  AVharry  and  G.  Dyson.  London.  Making  an  odour- 
less antiseptic  soap.    December  7 

lOolK  W.  BogKCtt,  London.  Oxidising  oils,  and  apparatus 
therefor.    December  16 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1886. 

2178  J.  Dewrance.  Lubricants  for  steam  cylinders.  Decem- 
ber 17 

110G9  A.  H.  Allen  and  B  Nickels.  Treatment  ef  spent  soap 
leys,  crude  glycerine,  etc..  for  removal  of  impurities  and  re- 
covery of  glycerine  and  other  products.    December  7 


XII.— PAINTS,  VARNISHES,  AND  RESINS. 
APPLICATIONS. 

15561  W.  Carter,  London.  Anti-fouling  composition  for 
ships'  bottoms.    Complete  specification.    November  29 

161'29  F.  W.  Hayward,  Norwich.  Improvements  in  varnish. 
December  15 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1SS6. 

1086  F.  Wendling.    Manufacture  of  paint.    November  26 
2310  D.  Swan.    Improvements  in  obtaining  pigments.     De- 
cember li 

XIIL— TANNING,  LEATHER,  GLUE,  and  SIZE. 
APPLICATIONS. 

15158  J.  Pujos.  London.  A  process  of  treating  membranous 
or  interval  parts  of  animals  for  the  manufacture  of  leather 
therefrom.    November  26 

l,i652  T.  Palmer  and  L.  Palmer,  London.  Tawing,  or  treat- 
ing leather  which  has  been  stuffed  or  dressed  with' oleaginous 
substances,  and  apparatus  employed  therein.    November  ,^0 

158S1  C.  R.  Bonne,  London— From  P.  F.  Reinsch.  Bavaria. 
Treatment  and  tanning  of  skins,  and  the  manufacture  of  a 
new  material  for  tanning  and  other  purposes.    December  1 

16647  A.  Bedu,  London.  Manufacture  of  novel  substances 
suitable  for  tanning  and  for  other  purposes.    December  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1886. 

1280  B.  Wright.  Apparatus  for  adjusting  machines  used  in 
splitting  leather,  hides,  and  skins.    November  30 

1503  J.  Hall  and  A.  Hall.  Machinery  for  skiving,  bevelling, 
etc.,  in  the  manufacture  of  leather.    December  3 

2052  W.  R.  Earp.    Manufacture  of  leather.    December  10 

11916  E.  A,  Brydges.  Treating  and  preserving  hides  and 
skins.    December  17 


XIV.— AGRICULTURE,  MANURES,    Etc. 

APPLICATIONS. 

15566  H.  Fuchs,  London.    Preparation  and  application  of  a 
material  for  destroying  insects  that  infest  vines.  November  29 
16039  W.  H.  Hart  land.    See  Class  XVII.,  B. 
16-211  T.  B.  Wilson.    See  Class  XVII.,  B. 

XV.— SUGAR,  GUMS,  STARCHES,  Etc. 
APPLICATION.'^. 

15240  O.  Bowen  and  J.  Cobeldick.    See  Class  XVII.,  B. 

11)016  F  Scheibler.  London.  Moulding  sugar,  and  apparatus 
employed  therein.    Complete  specification.    December  7 

16420  J.  Frankenburg,  Manchester.  Manufacture  of  india- 
rubber  for  boot  and  shoe  soles,  belting,  and  similar  purposes. 
December  15 

16412  J.  Frankenburg.  Manufactnreof  indi,arubbcr  for  boot 
and  shoe  soles,  belting,  and  similar  purposes,  and  in  apparatus 
therefor.    December  15 


16603  A.  J.  Boult.  London— From  J.  De  Rubio  y  Daza.  Spain. 
Macbines  for  cutting  sugar-canes  and  the  like.    December  17 

16615  J.  Kelly.  London.  Making  and  preparing  boiled-sugar 
goods  or  sweets.    December  17 


XVI.— BREWING,  WINES,  SPIRITS,  Etc. 

APPLICATIONS. 

15528  T.  F.  Wiley,  Bradford— From  A.  Frolich  and  Captain 
Fischer.  Denmark.  Apparatus  for  charging  beer  and  analo- 
gous liquids  with  carbonic  acid  gas,  and  simultaneously  with- 
drawing such  liquids  from  the  reservoirs  containing  the  same. 
November  29  , 

15896  W.  P.  Thompson,  Liverpool  —  From  S.  Bensande. 
France.  The  manufacture  of  alcohol  from  manioc,  or  im- 
provements relating  thereto.    December  4 

COMPLETE  SPECIFICAriON  ACCEPTED. 

1886. 

13738  H.  H.  Lake-From  J.  W.  Free.  Manufacture  of  malt, 
and  apparatus  therefor. 

XVIL— CHEMISTRY  OF  FOODS,  .SANITARY 
CHEMISTRY,  DISINFECTANTS,  Etc. 

APPLICATIONS. 

.4.— Chemistry  of  Foods. 

15164  F.  Krietsch,  sen..  London,  Treating  leguminous  seeds 
after  removal  from  their  pods,  to  prevent  their  deterioration. 
November  26 

15594  W.  H.  Rhodes,  Manchester.  An  improved  means  of 
preserving  fruit.    November  30 

16270  C.  D.  Abel.  London— From  C.  Linde.  Germany.  A  pro- 
cess and  apparatus  for  making  clear  ice.    December  U 

16320  F.  Edwards,  London.  The  preservation  of  fish,  flesh, 
fowl,  fruit,  vegetables,  sj-rups,  cider  and  fruit  juices,  and 
other  perisliable  articles  of  food.    December  13 

16691  V.  St.  Lawrence  Symonds.  Lewdown.  Preser\ing 
perishable  goods  while  in  transit.    December  20 

B.— Sanitary  Chemistry. 

15222  W.  Burns,  Leith.  Improvements  in  purifying  sewage 
and  other  foul  liquids,  and  m  making  oil,  alkali,  and  cement 
from  sewage  precipitate,  and  in  apparatus  for  that  purpose. 
November  23 

15210  O.  Bowen  and  J.  Cobeldick,  London.  An  improved 
deodorising,  decolorising,  and  filtering  medium.    Nov.  23 

15341  J.  Mayer.  London.  Improvements  relating  to  the 
treatment  of  sewage  and  to  apparatus  therefor.    November  24 

15887  W.  F.  Nast.  London.  Treatment  of  manure  and  other 
organic  matters,  and  production  therefrom  of  ammonia  and 
residual  products  free  from  animoiua.    December  4 

16039  W.  H.  Hartland,  Glasgow.  Treating  sewage  for  the 
recovery  and  manufacture  therefrom  of  manurial  and  other 
products,  and  in  means  or  apparatus  therefor.    December  8 

16244  T.B.  Wilson,  Manchester.  Treatment  and  purification 
of  sewage  and  other  impure  liquids,  and  obtainment  of  fertil- 
isers therefrom.    December  11 

16461  F.  D.  Brown.  London— From  A.  Howatson,  Belgium. 
An  improved  method  of  treating  sewage,  and  apparatus  for 
the  purpose.    December  15 

16669  B.  Haigh.  London.  Apparatus  for  disinfecting  and 
deodorising  closets,  urinals,  and  the  like.    December  18 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
^.—Chemistry  of  Foods. 

1886. 

2501  D.  Johnson  and  H.  G.R.  Davies.  Means  and  apparatus 
for  preserving  vegetable  matters  to  be  used  as  food.    Deeem- 

13712  H.  H.  Lake— From  P.  B.  Rose.  Manufacture  of  an 
article  of  food.    December  3  . 

13758  J.  Marshall  and  T.  A.  Marshall.  Preparing  a  nutrient 
or  digestive  and  medicinal  substance  from  malt.    December  3 

11472  S.  Pitt— From  J.  M.  Hughes.  Mixture  of  salt  and 
phosphate  of  lime  for  table  use.    December  11 

B.— Sanitary  Chemistry. 

1886. 

10  "V.  L.  E.  Miller.    Drying  of  sewage.    November  30 
1259  S.  D.  Cox  and  J.  Cox.    Treatment  of  sewage.    Novem- 
ber 30 


XVIII.— ELECTRO-CHEMISTRY. 
APPLICATIONS. 


15462  N.  J.  Raffard,  London.  Method  and  aj^paratus  for 
desiccating  the  insulating  coverings  of  electrical  apparatus. 
Complete  spociflcation.    November  26 
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looio  R-  Dick  and  R.  Kennedy,  GIoskow.    Improvements  in 

and  relating  to  the  transformation  anti  distribution  of  electric 
energy.  hiuI  appMiinccs  therefor.    November  '.'9 

InoliS  \V.  H.  Cannon.  Merton— From  A.  M.  Uichardaon, 
I'liited  States.  An  improved  magnetic  galvanic  battery. 
November  29 

150-53  II.  H.  Luke.  London— From  K.  Shaw,  United  States. 
Manufacture  of  blocks,  plates,  or  rods  of  caibon  for  electrical 
or  other  purposes,     t'omplcte  specilleation.     November  30  1 

IJTXi  R.  A.  Parrish.  London.      Method  and  apparatus  for 
producinj;  and  utilising  electricity.     Complete  specification.  ' 
lieceniber  1 

15702  M.  Lnmisch.  London.  Elcctro-maffnctic  accessories  to 
maritime  warfare.    Decembers 

15S31  F.  K.  Elmore,  London-  Improvements  in  or  connected  | 
with  means  and  apparatus  for  the  deposition  or  obtainment  | 
of  metals  by  electrolysis.    December  3 

1JS37  J.  A.  Kingdon,  London.  Dynamo-electric  machinery. 
December  3 

1  >;i01  H.  H.  Lake,  London— From  Count  R.  de  Montgelas. 
United  States.  Improvements  in  electric  batteries.  Complete 
Hpecification.     December  (> 

lOUl'J  s.  F.  Walker,  Cardill*.  Improvements  in  galvanic  bat- 
teries.    December  8 

16050  S.  F.  Walker.  Improvements  in  dynamo- electric 
machines.    Decembers 

10085  E.  Jones,  London.  Construction  of  armatures  for 
dynnmo-clectric  machines.     December  8 

IGUO  J.  C.  Lemmens  and  H.  H.  Cottrell.  Liverpool.  Im-  I 
provements  in  primary  electric  batteries.     December  9 

16151  W.  Weoster..iun.,  London.  Improvements  in  primary 
voltaic  batteries  and  in  the  preparation  of  the  elements  and 
solutions  employed  therein.    December  9 

10200  F.  C.  Phillips  and  H.  E.  Harrison,  Westminster.  | 
Dynamo-electric  generators  and  motors.     December  10 

10201  R.  Dick  and  R.  Kennedy,  Glasgow,  Improvements  in 
and  relating  to  the  transformation  and  distribution  of  electric 
energy  and  appliances  therefor.     December  10 

16210  J.  D.  F.Andrews.  London.  Commulaling  apparatus 
for  transmitting  electrical  currents  to  and  from  inductors, 
and  in  commutator  brushes.    December  10 

10211  J.  D.  F.Andrews.  Apparatus  for  regulating  electrieal 
currents-    December  10 

IC215  Sir  W.  Vavasour,  London.  Improvements  in  gal- 
vanic batteries.    December  10 

10257  L.  Hendle  and  J.  N.  Moerath.  London.  An  improve- 
nu^.nt  of  a  primary  balancing  electric  battery.     December  U 

10320  R.  Dick  and  R.  Kennedy.  Glasgow.  Improvements  in 
and  relating  to  the  transformation  and  distribution  of  electric 
energy.    December  13 

10403  A.  J.  Boult.  London— From  P.J.  R.  Diijardin.  France. 
Improvements  in  or  relating  to  electric  accumulators.  Decem- 
ber U 

16510  M.  Immisch.  London.  Controlling  electric  currents  at 
varving  speeds  of  a  genernting  dynamo.     December  16 

16608  D.  G.  P^itzgerald.    See  Class  X. 

Wui'i  J.  Ryan,  Newport,  Monmouthshire.  An  instrument 
for  use  in  the  testing  of  dynamo-electric  machines,  electro- 
motors, and  the  like.    December  18 

16660  T.  Mace  and  H.  Edmunds.  London.  Apparatus  to  be 
employed  in  ihe  manufacture  or  treatment  of  materials  suit- 
able for  the  filaments  or  incandescing  media  of  electric  lamps 
or  for  other  purposes.     December  18 

10675  N.  G.  Thompson,  London.  Improved  primary  battery. 
December  20 

1667S  G.  Hookbam.  Hirmingham.  Improvements  in  dynamo- 
electric  machines  with  slotted  armatures.    December  20 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1885. 

15251  S-  'A.  de  Ferranti.  Means  for  distributing  electric 
energy.    December  U 

16009  R.  D.  Sniillie.  Apparatus  for  measuring  electric 
currents.    November  20 

1886. 

12  C.  D.  Abel— From  Siemens  and  Hulske.  Volta  inductors 
November  20 

1610  G.  E.  Dorman.  Secondary  or  storage  batteries.  Novem- 
ber 30 

13151  J.  Roper.  Cover  for  the  ends  of  the  revolving  arma- 
tures of  dynamo-electric  machines.    December  10 

13450  II.  J.  Haddan-From  F.  V.  y  Graells.  Apparatus  for 
regulating  automatically  the  intensity  of  electric  currents. 
December  14 

15251  S.  Z.  de  Ferranti.  Means  for  distributing  electric 
energy.    December  14 

XIX.— PAPER,  PASTEBOARD,  Etc. 

APPLICATIONS. 

15714  W.  Pflrsch  and  B.  Kirchner.  London.  Process  for  the 
treatment  of  wood  and  other  vegetable  fibres.    December  1 


15739  H.  Harford  and  C.  F.  Sutcliffe.  South  Shields,  Improved 
apparatus  for  drying  paper  and  other  materials.    December  2 

15S23  S.  11.  Hodges.  London.  Manufacture  of  paper  and 
paper  board,  and  apparatus  to  be  used  for  this  purpose. 
December  3 

1.5856  H.  Itlackman,  London.  Disintegrating  fibrous  sub- 
stances and  manufacturing  paper  pulp,  and  apparatus 
employed  therein.     December  4 

158U8  A.  E.  Symonds  and  T.  Humphrey,  London.  ^lanufac- 
turc  of  a  solution  for  treating  paper.     December  4 

lOOOI  O.  Melachrino.  London.  Treatment  and  preparation 
of  cit^arettc  tube?  or  papers.     December  7 

10113  J.  ^l.  Wiilton.  .Alanehestcr.  Construction  of  boilers  for 
treating  wood  and  other  tihre  in  the  manufacture  of  paperand 
other  pulp.     Compltte  specification.     December  9 

10558  II.  Harford  and  C.  F.  Sulelitle,  South  Shields.  An 
improved  apparatus  for  drying  and  finishing  paper  or  other 
material.     December  17 

16018  W.  H.  Wiles.  London.  A  preparation  for  the  use  of 
paper  makers  to  prevent  frothing,  also  stickiness  on  the  press 
roll,  and  in  which  oil  will  assimilate.    December  17 

16712  It.  McCowan  Service.    Sec  Class  VII. 

COMPLETE  SPECIFICATIONS   ACCEPTED. 
1886. 

1795  J.T.  McDougalland  J.  MeDougall.  Extracting  moisture 
from  wood  and  other  pulp.    December  10 

1959  H.  H.  Doty.  Waxing  paper  and  textile  fabrics,  and 
treating  same  for  antiseptic  purposes.     December  10 

2221  T.  Rowland.  Apparatus  for  pulping  fibres  for  the 
manufacture  of  paper.    December  17 


XX.-FIXE    CHEMICALS,    ALKALOIDS, 

ESSENX^ES,    AND    EXTRACTS. 

APPLICATIONS. 

15136  H.  Byk,  London.  Process  for  manufacturing  tannin 
acid  in  bright  semi-transparent  or  translucent  crystals  or 
grains.    Complete  specitication.    November  26 

15500  H.  V.  Knaggs.  London,  Preparatious  for  treating 
skin  diseases.    November  27 

COMPLETE   SPECIFICATION  ACCEPTED. 

1886.  0^     ^ 

1551  O.  Imray— From  J.  G.  Smith.  Manufacture  from  green 
ginger  of  ground  ginger,  ginger  paste,  essential  oil  of  ginger 
essence  of  ginger,  etc.    December  3 


XXL— EXPLOSIVES,  MATCHES,  ETC. 
APPLICATIONS. 

15521  J.  J.  Masters,  London.  Manufacture  of  wax  vesta 
matches  and  vesuvians,  and  flaming  fusees  with  wax  vesta 
stems.    November  27 

15912  C.  Kellncr.  London.  Process  for  the  manufacture  of 
cellulose.     December  6 

16081  D.  Campbelland  G.  L.  Sehnltz.  London.  Improvements 
in  and  eonnecte  I  with  submarine  mines.    Decen\bcr  8 

16196  J.  Laucr.  London.  Improvements  relating  to  the 
tiring  of  blasting  charges  in  mining  and  other  operations,  and 
to  means  therefor.    December  10 

16595  \V.  H.  Noble.  London.  :Manufacture  of  gunpowder 
and  of  gunpowder  charges  for  guns.    December  17 

16622  F.  J.  Shand,  Glasgow.  Fuses  for  blasting  and  analo- 
gous operations.    l)ecemDer  18 

10056  II.  E.  Newton,  London— From  A.  Nobel.  France. 
Improvements  in  explosions  and  in  the  use  of  explosives 
especially  in  shells  and  torpedoes.    December  IS 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1886. 

1955  F.  Bolton.  ^Manufacture  of  explosive  compound  and 
preparation  of  cartridges  therefrom.    December  14 

130U  O.  Imray— From  G.  .M.  Mowbray.  Process  and  appara- 
tus for  manufacturing  nyroxyline-    December  7 

11623  C.  K.  Bichel.  Manufacture  of  explosive  compounds. 
December  17 


rriatcd  ai...       bliflhcd  hy  Kmmott  &  Co..  Npw  Bridge  Strert.  StmngewajB,  Manchester,  for  the  Society  of  Chemical    Industry. 
Lo  »i>ON  urricE  for  the  Sule  of  Corics  iind  Receipt  of  SubbCiiptions  :  6.  York  S  leet,  CoTcnt  Garden. 
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